You have probably noticed that
simple, economical, high performance flex-wing that’s easy and fun to fly.
You may have noticed that suddenly everyone is selling their version of this new
typically everyone is claiming that theirs is the best.

At Wills Wing, we don’t think of this as a new idea. For eight ye:

designing and manufacturing high quality,
responsive and pleasant handling cha
Wing gliders have traditionally set the
handling characteristics.

For 1982, Wills Wing is happy to an
this year, the Harrier Il is lighter in
with or without leading edge
recreational pilot from advancec

SPAN 34'8”
GLIDER WEIGHT 66/62 LBS.
(With/Without Mylar)

PILOT WEIGHT 165-265 LBS.
PILOT SKILL i
PRICE $1795/81675
(With/Without Mylar)

rformance gli

177
334"
57/63 LBS.
 150-260 LBS.
"
81795/81875

$1795/81

675

ddress Correction Requesied

US$1.500Can$1.750FrFR 1500900Yen




g e e —

JAVELIN

S0P B G ES

C ATI ON S

JAVELIN 168

Leading Edge

Keel

Span

Nose Angle

Sail Area

Aspect Ratio

No. of Ribs Per Side
Sail Billow

Pilot Weight Range

18 Feet

12 Feet

31 Feet 8 Inches
122 Degrees
168 Square Feet
6.1

F 4

0 Degrees
115-195 Pounds

JAVELIN 208

Leading Edge

Keel

Span

Nose Angle

Sail Area

Aspect Ratio

No. of Ribs Per Side
Billow

Pilot Weight Range

.

18 Feet 4 Inches
12 Feet

32 Feet 2 Inches
122 Degrees
207 Square Feet
5.2

7

0 Degrees
160-240 Pounds

T
Re) o e JUST
e WHEN YOU THOUGHT . . .

3.
ot . that a glider couldn’t be lighter —
Flight Designs releases the JAVELIN, At 54
pounds flying weight, it is 14% lighter than the very
popular Super Lancer series.

.. that new gliders were getting too hard to land —
Flight Designs presents the JAVELIN, State-of-the-
art in every respect except one, It lands easily.
Probably more so than your old intermadiate does.

.. that gliders got more complax as thay developed
— Flight Designs enginsersd the JAVELIN.
Quick(est) set up going boasts an Easy-Slide,
shifting crossbar, with all plp pins and no
tensioners.

.. thata glider which performad well could
handle lightly Flight Dasigns unveils the
JAVELIN. Light as a hawk's fanther, v.‘lﬂilhawldo
speed range. Optimizad for sink rate parformance,
with its pro-formaed riba, 38% double i3
spanwise sall cut, you'll just tharma
and thermal,

. that new designs neaded a faw wa getthe

bugs out,” and aven more time 1o ress :
— Flight Deslgns offers the JAVEI proven
through the winter (8t & numbaer © r most
professional denlars) and ready tbday for
immaedinte delivery,
The JAVELIN is NOT just & ahanper ’lﬂllon of the
Flight Designs high performanae glider. It1S a high
performing glider that s deluxe in avery way — like
you have goma 1o axpaot from Flight Designs.
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23 COCOON HARNESSES A joint effort by Jeff Burnett "Skyting,” a possible solution
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Welcome to 1982 with Whole Air. You
probably noticed that this issue 15 dated
“March/April 1382." This date will be our
first issue of each year — our Season
Opener. This year, the date "January/
February” was passed in favor of the new
one, However. no material was omittad

The year will still have six issues, the
last dated "January/February 1983." You
subscribers will stll receive all the (sstos
for which you paid. Wa have informaed our
new computer mailing service 1o axtond all
expiration dates by one (ssue. To
determine which will be your last 1ssue,
refar to the center number group above
your name on the mailing labael [O383MM
means your last issue will be Mar/Apr B3
1183MM would be Nov/Dec B3|

To explain, wa have arbitranily
changed dating systems solaly to axtand
"shall lfe” lor thosae who "newsstand”
Whaole Air. Tha issue number (23) (s still as
it would have been for the by -passed
“Jan/Feb 82" date

chuite

by 8J 5

Pre—

As we record a growth to 60 pages in
thisissue, we feel legitimate inclaiming the
new title of America’s Leading Hang
Gliding Publication. Folks have told us for
over a year that we were taking the lead.
While we appreciated those opinions, we
feel we can now justify the title as we
present more editorial material than any
other soaring publication — especially as
our continuous surveys of our readership
show that our content is well-read. and
considered the industry's most desired
information.

While Whole Air cannotyet match paid
circulation with Hang Gliding, our pass-on
readership surveys show nearly 15,000
pilots see every issue. Thatover three pilots
read each copy of Whaole Air 1s very
satisfying.

Excited as we are ovar reaction and
response to the magazine, we are still
fighting uphill (as are all Amaricans) inthe
inflation battle. Our postage costs rose
over 30%in 1981 alone. Our printing costs
rose 20%. With more and better content in
each Whole Air, the costs will continue to
rise, all too fast

To offset most but not all of these
increases, Whaole Air will go to $2.00 with
our Fourth Anniversary May/June 1982
1ssue. Our determination also increases.
fortunately, and with your feedback and
gontinued support, Whole Air will provide
the best information to be had on our
wonderful form of sport aviation .
warldwide!

War have spoken to many pilots,
deoalars, manufacturers, and other
intarestad parsons recently. Nearly all feel
1982 will be one of the best years EVER in
hang gliding. We at Whole Air feel the
nama

S0 muech for hang gliding supposedly
dying out!” We wish you many warm
tharmals as 1982 gets underway.

Thanks,
DanJohnson

PARASENSE vs. PARASTUPIDITY

“The BRS. which | have witnessed

deployed "I'd own a parachute but | ve never neededonevyet...”

successfully at flying altitudes on an ultralight, is one of

the most important safety items yet developed for the

ultralight industry.”

“I'd buy a parachute but they deploy too slowly, and I'd
never get it clear of the glider in time . . .”

John Lasko of Eipper Formance

“| have personally deployed the BRS from a hang

glider and an ultralight, and have found that it
dramatically reduces deployment time.
When you need the ‘chute the most, you need
it the quickest. The altitude lost before
deployment is significantly lower than hand
thrown ‘chutes. All serious pilots should
consider this system.”

Rob Kells of Wills Wing

“I'really like the concept of the BRS. Since
it is ballistically deployed, deployment is
instantaneous. When | fly with a ‘chute, | want
to know it will deploy when | really need it. |
believe it's a must for any ultralight pilot.”

Larry Newman of American Aerolights

BALLISTIC RECOVERY SYSTEM

NOW AVAILABLE

NOW . . . you can have instantaneous
deployment, with documented ful!
deployment times under 1.50 seconds. This
compares to 7.48 seconds for hand
deployments (average figures from the
Chattanooga Real Air Deployment Seminar).

NOW . . . documented in-flight tests
illustrate full deployment could occur at
altitudes under 90 feet.

TODAY . . . you can own the most
sophisticated life-saving system in the world.
The BRS is an electronic system that greatly
decreases any chance of malfunction or
inadvertent deployment.

Concerns over system failure are totally
resolved as you can manually deploy the BRS
as well. Military contractors have been
employed in the seven years of intensive
development. A program of check, re-check,
and check again assures that the BRS
provides the highest quality and certainty of
performance when you need it.

The BRS has a low weight of 6-9 pounds,
depending on the ‘chute and type of support
frame selected. The cost? A very reasonable
$695, which includes a 24 foot parachute.

TODAY . . . contact BRS Inc., for the
pinnacle in life-saving technology. Which is it
for you? . . . Parastupidity or Parasense .. . the
BRS. Ballistic Recovery System.

B ALLISTIC
ECOVERY
YSTEMS INC.

2277 W. County Rd. C.
St. Paul (Roseville), MN 55113
612/633-3333

Surely, you are notthe pilot making these statements?
Are you?!

ACTIVATING POUCH

PROJECTILE FPROJECTILE

x HOUSING
— / SHIELDED
i CABLE
’! h § P i
CARTRIDGE SELF SHORTING
BOX

RETRACTILE
CORD




Bluebook Comment

| want to say right away that |
appreciate your unique approach
and contribution to both Hang
Gliding publications and also 1o
service, It's much needed,

I'm writing to comment an the
used glider market (at least herae in
Southern California) as 1t has
been my experience over the past
year of so that I've been involved
with Hang Gliding Referral
Service, a used qlider listing
service here in Long Beach

| have noticed all along that
while the prices listed in your
Used Ghider Bluebook are
generally representative of what
the agliders listed there could
bring. and probably usually do
bring, when sold by a dealer or
school, there is a great quantity of
these same gliders sitting in
peoples garages, readily available
for much less

Bearing this in mind, a person
shopping for a used glider could
serve him or herself well to shop
among local pilots as well as
Dealers available to them in their
area. (Of course} ..a Dealer
anywhere can offer service and
convenience that is not available
through the independent flyer
trying to sell his old wing

) Doug Hertzog
Long Beach, CA

Paying for Something

You Didn't Get?!
The following persons have sent
subscription money to Whole Air
but failed to include their address
Please contact us so we may
provide your magazine: Zoshito
(Hoshito?) Oki, Bill Walter, Steven
Kirchgessner, Peter Jones, John
Strehl, Jon Leak, and Thompson
Family Enterprises.

Florida Aero Towing
Here are some photos of our
progress in Aero Tows of flex-
wings. No real major problems to
date.
Photos: Harold Fields
Prarodactyl pilot, Dan Q" Nail
Highster 174 pilot: Jean Audette
Date: 12/6/81
Site: Krome Ave (alias the
Evar glades)
Hope to have some air shotsina
few weeks
Doug Barnette
Miami, FL

Calendar Items

KITTY HAWK KITES
WEST

April 3-4 .... Hang lll Field Trip
April 24-25 .. ..viiiiiianrannes
......... Marina Steeple Chase
May 15-16 .. iceeieansasiienias
..... Flight Designs Demo Days
June 12 ...... Parachute Clinic
June 26 .. Hang lll Field Trip &

Thermal Soaring Clinic
JUIV B s aimesisnmae e e ainy s
. Target Competition & Cookout
September B ....coiiienniseis
........... Hang Il Competition
October 30 ... Halloween Party

November 8 ......... Blow-out
Jim Johns
Manager,
408/384-2622

DELTA CLUB COMO

ITALIAN
OPEN DISTANCE
CHAMPIONSHIP

May 30th — June 6th, 1982 is
the time for the Third Lariano
Triangle, International Cross
Country Open Distance Champ-
jonships organized by Delta Club
Como, for top world XC pilots,
invitation only. For further
information, contact: Tony
Masters; Via Monterosa 11;
20149 Milano: Italy; Phone (02)
49.81.446, or Gianluca Zunino;
Via Stoppani 4. 20129 Milano;

Italy; phone (02)49.89.461.
Gianluca Zunino,
Delta Club Como

HANG GLIDER
EQUIPMENT COMPANY

April 17-18: Fort Funston air
race Qualifier. Contact Walt
Nielsen; P.O. Box 207 Daly City,
CA 94016; phone 415/9892-
6020.

April 29 — May 2: Fort Funston
Air Race World Invitational
Competition. Cantact: Walt
Neilsen; P.O. Box 207; Daly City,

CA 94016; phone 415/992-
6020.
Walt Neilsen
Daly City, CA

GREAT WESTERN
ULTRALIGHT RALLY
April 8-10-11: Easter weekend,
5th  Annual “Great Western
Ultralight Rally.” In Porterville,
California. it's the biggest
ultralight event on the West
Coast. Events — Party — Fun,
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Chapter No. 11. Contact Richard
Avalon at 209/781-8100.

Report from

Mitchell Wing Corp

Porterville, CA

Streamlined Trike

Thought I'd drop you a few lines
to tell you that you have the best
damned Hang Gliding publication
in the world.

The reason that | have found a
favoring to your magazine, is that
you have the only in depth reviews
of Trikes, Towing, and Aerobatics.
Other publications have
exclusively gone to the reporting
of ultralight action. As you say in
the edition that have just
received, you are catering to the
hang glider pilot who has an
inclination towards power but still
has a stronger compulsion to
soar. What you could possibly
have done to your readers is to
start their imaginations cycling
towards the possibilities of having
a self-launching, streamlined.
trike system that had the minimum
drag requirements for soaring
flight.

Tony Hanlon
Gympie, Australia

Hang Gliding
News Releases

FLIGHT DESIGNS

NEW GENERATION JAVELIN

FROM FLIGHT DESIGNS

Flight Designs’ new Hang
Gliding Department announces
the release of the first of a new
generation of hang gliders called
the JAVELIN. A 35% double
surface, defined airfoil. short
span, highly maneuverable glider,
JAVELIN's low-speed matches or
exceeds the now popular high
performance
market. Featuring a foam entry
section, span-wise sail cut and a
quick and easy set-up procedure,
the JAVELIN comes in two sizes;
168 and 208 and is fully HGMA
certified to 1982 standards.

Using a new structural
construction technique. the
JAVELIN averages a weight
savings of 14-25% over current
competition models.

The combination of light weight
and short span, make the JAVELIN
every pilot's glider with
remarkable thermalling ability.

Anticipating a high demand for
the JAVELIN, Flight Designs is
already building a number of
stock gliders for immediate
delivery,

WILLS WING
WILLS WING JOINED BY
PFEIFFER & PRICE

This year Wills Wing Inc. has the
pleasure of welcoming two very
talented and accomplished
individuals to the team: HGMA
Founder, Tom Price, and
topranked competition pilot. Rich
Pfeiffer.

Tom's years of research in
flexwing stability, performance,
and structural design have been
instrumental in the development
of today's safe. practical gliders.
His saillmaking skills make him a
real asset as our Loft Manager.
Tom's design achievements
include the ASG series gliders, of
which the strut-braced graphite
ASG-23 is his latest.

Rich’'s love of competition has
led him to National Championship
in both parachuting and hang
gliding. He is the only pilot to take
consecutive wins in the elite
Owen's Valley XC Classic, and last
summer he became the sport's
first nationally televised U.S.
Champion. Rich brings his
experience in harness design and
innovation to Wills Wing as
Manager of our Accessories
Dept., guiding development
of the practical. aesthetic
Bulletman design.

Both Rich and Tom are busy
making valuable contributions at
Wills Wing, and we are delighted
to have them aboard!

1981 HARRIER Il

We are happy to announce the

release of the 1982 HARRIER II,

gliders on the

effective immediately. The Harrier
Il has been redesigned to increase
its appeal to and suitability for the
recreational soaring pilot from
novice through advanced skill
levels.

Minor changes include a
slightly smaller control bar for the
177 to make it easier to fly and
substantially easier to land. The
Harrier Il is available in three sizes.
the 187, 177, 147, each with its
own sized control bar to pefectly
suit the different sized pilots.

We have also incorporated
most of the new DUCK hardware
on the Harrier Il, and redesigned
the airframes to reduce weight
and cost.

We have made leading edge
mylar an option. Those pilots who
opt for no mylar will enjoy the
benefits of substantial cost and
weight savings. The Harrier |l
without mylar will retail at the
original 1980 Harrier price,
including all the new hardware.
offering an exceptional value in
recreational soaring per-
formance. The Harrier Il with
mylar offers slightly increased
performance in an economical
soaring glider optimized for
pleasant, responsive handling
characteristics.

Production will commence on or
about March 1st.
PACIFIC KITES
VAMPYRs & LANCER 4s

Production enters ‘82 going
strong on the Mk. 2 Vampyr. Pilots
that hook in over 200 pounds will
be pleased with the performance
and handling of the 185 fi2
Vampyr. The new 164 is available
for average size pilots. Both the
185 and 164 incorporate a
refined 80% floating double
surface sail and the cleaner Mk. 2
airframe. Prices on the Mk. 2 units
are $1775 for the 164 and
$1875 for the 185.

The venerable Lancer 4, the
world’'s most popular beginner/
intermediate glider is still In
production! New Lancers retail for
$1185.

J.C. Brown
Auckland, New Zealand
BENNETT DELTA WING
BOB ENGLAND JOINS
DELTA WING

Bob England, the designer of
the Super Gryphon, and more
recently, the Demon, has joined
the Delta Wing staff in Van Nuys.
California, Bob. who flew for the
English in the American Cup in
1978, 79. and B8O, previously
worked for Delta Wing in 1978
and will be a great assist to Mark
West, the current Delta Wing
Design Engineer. Prior to joining
Delta Wing, Bob was employed by
Hiway of the United Kingdom,
where he developed the Demon,
but looks forward to flying against
his countrymen in the 1982
competition season.

STEVE AYCOCK

Formally waorking for Soar-
master in Phoenix, Arizona, Steve
has joined the Delta Wing Team as
manager of the Trike Division.
Steve won the 1981 Ultralight
Race flying a trike on a Phoenix
Viper. He plans to returnin 1982
to defend his victory this year as
well as represent the company at
other meets throughout the year.
He will also be involved in team
flying and certification testing.

S. L. BACK UP SYSTEM

Delta Wing Kites & Gliders has a
new S.L. (Super Lite) Back Up
System. Itweighs only 3% pounds
and s especially designed to fit
into the cocoon harness flush
pocket, It has the same one-step
deployment system as in existing
Back Up Systems. The S.L. B.U.S.
can also be fitted to the familiar
double container and sewn to the
regular harness in the usual
manner, The new chute will be
known as the S.L. Mk V and will
retail for $465.00 in the one-step
Rapid Deployment Container.

FM HELMET-MOUNTED RADIO

A unigue FM Helmet-mounted
radio has been introduced by
Delta Wing Kites & Gliders, for in-
air communications between
pilots and ground crew.

The unit only weighs ounces
and is excellent for schools’ use
because of its voice activated
transmitter. Students do not have
to let go of the control bar to
operate It.

Being FM, it does not have all
the CB interference and has very
clear reception,

The boom mike and speaker fit
directly to Delta Wing helmets
and the unit may be attached to
the helmet or placed in a pocket
on the harness, etc. The unit is
only %" X 212" X 4" and operates
off a standard 9 wvolt battery.
Complete unit price, less battery
is §199.00 each.

NEW INSTRUMENT HOUSING

Delta Wing Kites & Gliders
announces the release of its new
instrument housing made of light
weight A.B.S.. weighing 1.1
pounds, it has a guick detach two
position arm. It comes with asmall
compass and room for several
regular sized instruments. Tear
drop in shape. it has minimal drag
and retails for $57.00.

Sport Flight
changes hands
Gaithersburg, MD — Bob

Deffenbaugh and Margo Daniels
announce their recent acquisition
of Sport Flight, founded by Les
King in 1974 and serving the
greater Washington/Baltimore
area.

The full-time shop. now Sport
Flight, Inc., includes one of the
few USHGA-certified hang gliding
schools on the east coast, and
handles all phases of both
footlaunched and powered
ultralight flight.

Les King is still very much in
evidence at Sport Flight, where he
is working on independent design
and as a powered ultralight
instructor.

If you're in the area, please stop
by and say hello!l The phone
number is 301/840-9284.

PROGRESSIVE AIRCRAFT

PRO BREEZ RELEASED

Pro Air of Simi Valley, Calif,, has
just released the BREEZ, designed
for the discriminating hang /111
pilot. This glider was created to
give the intermediate pilot the
advantage of the tight sail/fixed
airfoil performance yet the ease
and forgiveness of the beginning
glider. This glider has all the
features of the PROAIR with the
exception of the lower double
surface. The cross-bar is still free
floating and is attached to the top
surface of the sail by means of an
exclusive attachment system,
which keeps the spar in its lowest
drag position, thus, performance
1s very close to our top of the line
glider, and definitely better than
all other intermediate ships.

Western Flyer/Ultralight
Flyer ARV Design
Competition Fly-off Date
Changed to June — Site
Announced
Tacoma, Washington — The Flyoff
date for the Western Flyer/
Ultralight Flyer ARV  Design
Competition has been moved to
June 10-12, 1983. The
announcement was made by

Contest Director, Dave Sclair.

We've received numerous
requests for contest entry forms
and with them have been a
number of suggestions that
additional time be allowed for
finishing prototypes and flight
test programs. The extra six
months should be adequate for
everyone. We definitely do not
want to rush anyone and
compromise safety,” said Sclair.

Moving the contest from winter
to summer also had a positive
impact on the Fly-off site
selection. EAA President, Paul
Poberezny, Honorary Chairman
for the ARV Competition, was
quick to offer EAA's Oshkosh
headquarters for the Fly-off. "We
have all the necessary facilities for
the judging.” Poberezny said,
"and we'd be pleased to open our
convention grounds. for this
exciting competition,”




The Stratus V-B has had over five
and one half years of creative
research and design manufactured
into the structure and sail.

Possessing the most esthetic
planform on the market, the V-B
brings the pilot the opportunity to
experience a truly responsive and
exceptionally high performing hang
glider.

Flying a Stratus allows the pilot to
enjoy the total freedom associated
with the fantasies of flight.

Being of a non-cloned status, the
Stratus is the only choice for a flex
wing glider. '

Stratus

Old Schoolhouse
(415) 728-7655

Montara, California 94037

Page 10

AMERICAN AEROLIGHTS
EXPANDS
American Aerolights, Inc..
builder of the Eagle ultralight, is
expanding its manufacturing,
valer training facilities
by 1ppru>r|rnatr4lv 200%. Present
production figures of o 180
Eagles per month will be boosted
to over 400 per month by spring.
v dealer training and sales
s have recently opened at
C nado Airport in Albu-
quergue. These offices with their
ddlomm:_, hanger also serve asthe
\ for all

r.mt. at\,rpe aircraft.
eased production

Eagles is completely assembled

and test flown and priced at only

$4395, Aircraft delivery times are
running at less than one week.

Bryan Allen

Vice President,

Public Affairs

Albuquergue, NM

THIS PACKAGE CAN SAVE YOUR LIFE.
WILL YOU FLY WITHOUT IT?

LT

Wlnﬂ for Man

Life saving technology from Flight Designs is KEVLAR... MORE STRENGTH/LESS WEIGHT
backed by Pioneer. What does it mean to you?

Pioneer is the builder of the very advanced and

demau:rdlng recovery systems for the highly The very low bulk dacron lines boast 300
technical Space 9"[-"'0’3“0" yehicla, Columbia. pounds tensile strength. A Kevlar bridle now holds
T}?at SIme enginesring expertise goes into every the chute to you with twice the strength of the more
Flight Design Emergency Hang Gliding Parachute. common nylon bridles. This truly bullet-proof
A tri-conical gore shape with bias construction material is much more abrasion and cut resistant,
gives the Flight Designs parachute ths flatest yet is lighter in weight and has less bulk. Contact
profile (for hlgh drag per square foot of fabric), with sharp metal parts of your glider is less of a
circumference ‘‘give,”” and tremen- - . Pproblem. This is why a Kevlar skirt band is also
dous radial seam strength. The threads : £\ employed
are interlocked and cannot i [
‘“‘comb out.”” With the
remarkable F-111 fabric and i Sl A it
this strong support constru- _‘K f‘ . Y i ‘ ‘; -:;

s > Parachute Leader —
s no surprise that Pioneer — distributed
the parachute system around the globe b
has been real-tested Flight Designs 4
with a 250 pound :
. 3 Will you flI
weight at 100 miles an hour! WII‘Igs for Man without it? !

FLIGHT DESIGNS, P.O. BOX 1503, Salinas California 93902

But it all weighs in at a mere
4.75 pounds. Amazing
technology from the World's



COMING NEXT ISSUE . . .

A “‘Spring
Face Off.""
WHOLE AIR
initiates a
new standard
in evaluating
gliders, as
three pilots
each check
out three new
Superships...

the Wills Wing
Duck, Pro-
gressive Air-
craft ProStar,
and Bennett
Delta Wing X-

Series. Also next issue . . . read about the latest in life-
saving systems development, as WHOLE AIR presents
the BRS — Ballistic Recovery System. And much
more! Subscribe today. Don’t miss an issue!

Swiss Alp

Hang Gliding Safari

During the Summer of 1982 we again take to the road
in our Safari Bus so that you may encounter the rapture of
soaring the Swiss Alps; each day bringing new challenges

and peak-experiences.

From the summit of carefully selected mountains,

a view of 1000 snow covered peak

sun drenched granite

walls, glimmering mountain lakes, spectacular water falls,
and peaceful alpine meadows.
| invite gualified pilots to join us in 1982,
exceptional Swiss Alp Safaris.

one of our

st

Ron Hurst, Zirich

For complete documentation of our high adventure
Swiss Alp Hang Gliding Safaris send S 5.00 to cover airmail

postage to:

Ron Hurst, Kurfirstenstr. 61, 8002 Zirich, Switzerland, AIRMAIL

Ultralight
News Releases

STATE OF THE
ULTRALIGHT INDUSTRY

Released December 1st, 1981,
Michael Markowski's "State of the
Ultralight Industry Report says
that "...most respondents predict
their 1982 sales will double the
1981 figures.”

Markowski continues, “The 21
respondents-showed a total retajl
sales amount of nearly
$41,000,000 with unit sales
approaching 10,000. It is
‘guesstimated’ that the non-
respondents (14) probably can
account for an additional 500+
units with a retail value of over
$2,000,000.

“The top five companies
accounted for 67% of total
industry sales, while the second
five companies accounted for
17% of total industry sales. The
remaining 11 companies did 16%
of total sales. Sales appear to be
heaviest in the midwest and
sunbelt, indicating much of the
country remains virtually virgin.
The 21 respondents are
represented by over 1,100
dealers.”

Based on numbers given to
Markowski by each manufacturer,
the following ranking could be
made. Please keep in mind that no
claim of accuracy is intended or
implied.

Ranking Table (by dollar volume)

POt s Eipper Formance
200 s S ey Weedhopper
SR, Ge American Aerolights
QN s v cmmie Rotec Engineering
Bt s Ultralight Soaring
Bth ool Mitchell Wing
TR ook s A Pterodactyl
8th .. Motorized Gliders of lowa
5L T A A G Goldwing
FEREN L oo Ultralight Flight

EIPPER QUICKSILVER MX
FLYING OVER
COLUMBIAN JUNGLES

San Marcos, Calif. — Soaring
across Columbia at an average
altitude of 10,000 feet, nine men
marked the opening of Eipper-
Formance, Inc’s newest ultralight
aircraft dealership, this one In
South America.

The cross country flight took
Eipper-Formance Field Rep-
resentative, Jerry Sanderson, and
eight others over 235 miles of
Columbia’s rugged, sparsely
populated terrain. The ground
below the pilots, was mostly
mountainous jungle with tiny
villages tucked into the lush
vegetation.

The cross country trip lasted
three days. The biggest difference
between flying a powered
ultralight in the U.S. and
Columbia is the altitude pilots
seek, according to Sanderson.

“Here in the U.S. most pilots
cruise at 200 to 1,000 feet. In
Columbia, the fliers weuld climb
3,000 to 5.000 feet before
starting to cruise and they would
continue to gain altitude in flight.”

The altitude presented no
problem for the sturdy Eipper
Quicksilver Mx’'s. Once at about
10,000 feet they ran into some
rain and sleet, recalled
Sanderson, but they just
descended to a lower altitude to
escape the inclement weather.

Based in Medellin, Columbia,
the dealership was bought by
Andre Botero, who expects to sell
50 to 60 Eipper ultralights in the
next six months. Eipper also has
dealers in Japan, Sweden,
England, Australia, and others.

CGS AVIATION
CGS AVIATION FORMS A LIMITED
PARTNERSHIP FORR & D

CGS Aviation announces the
formation of a limited partnership,
with Truline Bearing Company, for
research and development of CGS
Aviation's ultralight, the Hawk.

Frank Durkalski, President of
Truline Bearing, said he believes
the ultralight manufacturers, “will
enjoy considerable growth as the
industry realizes the commercial
applications of a structurally
sound wultralight.”” What
impressed Mr. Durkalski to CGS
Aviation is its designer, Chuck
Slusarczyk. “He has an impressive
aviation background, a patent for
the reduction system, and an
ultralight whose design has the
potential for commercial
application.”

Truline Bearing Company. a
Cleveland based manufacturer of
precision bronze and aluminum
bearings and seals, has expertise
in the aviation field, providing
precision parts to such
commercial aircraft manu-
facturers as TRW. Sunstrand
Aviation, G.E., Pratt & Whitney,
Boeing, and Cessna.

MITCHELL AIRCRAFT
SCHOOL PROJECT

Mitchell Aircraft Corporation.
based in Porterville, Calif., has
developed a kit specifically
designed as a classroon building
project. Using their popular B-10
as a basis, the kit includes all of
the necessary materials to build
the complete airframe. The D
tube leading edge and truss ribs
are constructed in the traditional
manner using aircraft quality
Douglas fir. Ceconite (2.7 oz.)
dacron is used as the covering
fabric. Special price for schools
and clubs is $1175, the project
takes between 300-400 man-
hours to complete. and s
considered an excellent training
project for new builders.

R R . s -

SERAPH-’

SERAPH (ser‘ef) n. 1. Acelestial beingof the highest order having more than one set of
L

wings;

systems from SEPEX, Inc.. for hang glider pilots who ha

All SERAPH hang glider recovery systems from SEPEX feature:

B Pulled down apex with centerline for fastest filling time, more stability, and increased
projected diameter.

B Positive container closure system which prevents accidental deployment during high
G maneuvers, yet remains easily accessible: for activation by either hand.

B F-111 fabric (1.0 oz./yd.2) for high strength, low bulk construction (4.5 Ibs.). Custom
colors available at no extra charge.

B Suspension lines are finger trapped throughout. Kevlar optional.

& Hankd crafted construction by certificated parachute riggers in our loft at the eastern
capital of soaring — Chattanooga.

The SEHAPH hang glider recovery systems are designed and manufactured to exceed all
requirements set forth under FAA TSO C23b.

For information regarding our exceptional dealership programs, contact:

SEPEX, Inc.
Post Office Box 303
Signal Mountain, Tennessee 37377
(615) 886-6417

n. 2. A high quality line of emergency descent, parachute recoV8ry.-




Associations
HGMA

ANNUAL MEETING
On December 14, 1982, the
annual membership meeting of
the HGMA was held in Santa
Barbara, California. At this
meeting the airworthiness
standards were revised and the
board of directors was elected for

1982.

Revisions to the airworthiness
standards included the stan-
dardizing of procedures and

requirments for vehicle testing.
Elected to the board of directors
for 1982 were Bill Bennett's Delta
Wing Kites & Gliders, Flight
Designs, Progressive Aircraft
Company, Ultralight Products Inc,
and Wills Wing, Inc.
Following the general
membership meeting, a meeting
of the new board of directors was
held to elect the HGMA officers for
1982. The new officers are: Mike
Meier, President; Roy Haggard,
Vice President; Richard Boone.
Secretary/Treasurer.

PUMA
ULTRALIGHT FOOT-LAUNCH
CRITERIA UPHELD

With regard to what, if any, new
rules to impose on ultralights and
ultralight pilots, the official FAA
stand on the matter was
presented to me on October 20,
1981, during the meetings | held
with FAA representatives In
Washington, DC. It is as follows:

“WHEN CONSIDERING THE
PURCHASE OF AN ULTRALIGHT,
SELECTION SHOULD BE BASED
UPON PRESENT FAA REG-
ULATIONS. ANY CONDITIONS OR
OPINIONS OF THE NPRM
SHOULD NOT BE CONSIDERED
AS THESE ARE NOT REG-
ULATIONS .

The present criterion for
defining an ultralight aircraft is
that such craft be foot-
launchable. If the ultralight
aircraft (you are considering for
purchase) meets this criterion, Is
foot-launchable, and this
capability has been demonstrated
and documented before
appropriate authority, its use will
not be restricted in the future
concerning foot-launchability or
waight restriction.

Lyle Byrum
President,
PUMA

USHGA COMPETITION
COMMITTEE
(Prasented here) is a list of the
finul competition standings for
the 1981 season (see below).

There are ways in which the
points system itself might be
improved, in terms of the way in
which it calculates the value of a
meet, However, I'm sufficiently
satisfied with it at this point that
I'm not going to rewrite the
program unless someone else
feels strongly enough aboutsome
aspect of it to expend some effort
showing me why and how it
should be changed,

3 e Rich Pfeiffer — 1183
200 s Jeff Burnett — 1014
3rd e Mark Bennett — 894
dthy e Sterling Stoll — 894
231 el . Jeff Scott — 822
Bthiacassas Gene Blythe — 802
7th .... Mike Arrambide — 756
3 i (P Mike Meier — 750
B s oo Bruce Case — 740
Tath' ot Ted Zinke — 698

Mike Meier
Santa Ana, CA

ULTRALIGHTS PILOT'S
ASSOCIATION
U.P.A

The Ultralight Pilot's Asso-
ciation, Inc., was incorporated in
Maryland as a non-profit
organization separate from AOPA
but with full support of the parent
organization.

A Board of Trustees (elected

yearly by the membership)
follows:
Dave Broyles Vic Powell
Dick Turner John Harris
Bill Raisner Al Godman
Jim Theis Dennis Pagen

Jack McCornack

UPA plans to offer these
services Iin conjunction with
AOPA (Aircraft Owners and Pilots
Association): Instructor Cer-
tification: Rating of Pilots;
Insurance; Competitions:
Washington Lobby (AOPA); Titles
for Ultralights; Accident
Evaluation & Prevention (ASF, or
Air Safety Foundation): Magazine;
Records; Awards; Ground
Schools (ASF).

AOPA will provide managerial
services and will handle funds
with Board approval. A tenative
budget has been proposed
recently for $100,000.00.

Dave Broyles
Plano, TX

BRITISH HANG GLIDING
ASSOCIATION
BRITISH CLUBS GUIDE —
CONTACTS FORVISITING FLYERS

The BHGA is publishing in
Wings! every six months a
complete list of Site Controlling
Clubs and the names and phone
numbers of contacts.

You are welcomed to make

contact with Clubs if you intend to
come and fly in the U.K. Clubs are
not commercially involved in the
sport, but run by volunteer

enthusiasts who look after sites in
their local area,

Those wanting a copy of the
Sterling

article may send a

International Money Order for £1

(surface mail) or £2 (air mail) fora

copy of Wings! containing the
most recent Contacts List.

Chris Corston

Secretary,

BHGA

STARFLIGHT, INC.
STARFIRE & TRISTAR ON MARKET

The Starfire (weight shift
control) Ultralight and the 3-Axis
Control TriStar are available on
the market. The public 1s invited to
contact Dick Turner for
information. (Watch Whole Air for
an upcoming mini-feature on the
Starfire, —Ed.)

The 33 foot span Starfire uses a
20 hp Cuyuna engine and 54" X
24" hardwood propeller. Fully
assembled it weighs 150 pounds,
qualifying just under the

proposed 155 pound weight limit
of the NPRM. It has a
recommended weight range of
110-300 pounds, sets up without
tools. has a partially double
surfaced wing, and boasts all
aircraft quality locking devices on
connections and junctions.
Contact the factory at: Starflight
Mfg Inc: Rt 3, Box 197; Liberty,
MO 64068; phone 816/781-
2250.
Report from
Ted Gilmore
Mission Hills, KS
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WILLS WING ACCESSORIES

SAAC
w348

BULLETMAN HARNESS .
The new Wills Wing BULLETMAN harness
provides a practical solution to the
problem of pilot body drag. Using a
minimum number of low drag suspension
lines, and fairing the parachute container
internally, the BULLETMAN encloses the
pilot in a smooth, aerodynamically clean
sheath providing an extra measure of
performance through reduction of
parasitic drag.

FEATURES

FULL SUPPORT AND COMFORT WITH A
MINIMUM OF SUSPENSION LINES.

EACH LEG STRAP SHOCK TESTED TO
2400 POUNDS.

LANDING GEAR DOOR OPERATES
AUTOMATICALLY,

INCLUDES BAG DESIGNED TO CARRY

HARNESS, HELMET, INSTRUMENTS,
AND BATTENS.
PROVIDES SPACE FOR YOUR GLIDER

BAG.

MISCELLANEOUS

T Shirts and JBrseyS: ..o
Wills Wing Team Hats
Bt S HEIMBES o v e e asimis e s aiaseis
TManbIras Dotk L. o smive s e casia s
SMC Locking Carabiner
Stoal Carghiner  .Juviisaiisssesamiavasiss
TieDowns 4", 68" & 10" ...ccvrunrnnnnrans
Quick & Easy RBacks ..evivescammisveies
Hang Loops oo saesesiniars v

HARNESSES

Wills Wing Prone Stirrup Harness
Wills Wing Knee Hanger Harness ........
Wills Wing Full Length Harness

GEAR BAGS

Backpack Bag s it
Small Harness Bag
Large Harness Bag .....ccevvivvennnrenes
Padded Instrument Bag .................

BACKPACK GEAR BAG......$25

The new Wills Wing BACKPACK GEAR BAG
provides a convenient, economical
solution to your equipment storage and
transport problems. The backpack design
allows you to carry all of your gear
comfortably without requiring the use of
your hands. It packs up small, and can be
conveniently stowed on board and carried
while you fly.

OTHER ACCESSORIES

NEW PRODUCTS

ENCLOSED ‘CHUTE CONTAINER
FULL LENGTH HARNESS..... 5230

The Wills Wing ENCLOSED 'CHUTE
CONTAINER harness provides the benefits
in drag reduction of an internal parachute
container in a conventional full length
harness design. This harness offers the
optimum combination of comfort,
convenience and performance. Available
in a selection of colors and stripes and
other options available on request.

WILLS WING, INC.
QUALITY®SERVICE®INTEGRITY San

PARACHUTES AND TRICKS
..... $7 — 811 20 Gore Chute — Pilots under 200 Ibs. ............ $349
............ $5 22 Gore Chute — Pilots over 2001bs. ............. $384
........ $59.95 24 Gore Chute — For Ultralights .................. $419
........ $17.95
......... $7.50 20 Gore Kevlar — Lower Volume/Weight .......... $387
........ iy s;é 22 Gore Kevlar — Lower Volume/Weight .......... $422
$26.37 (set of 4) Chest Pack Container — Ultralights ............... $7.15
..... $3 —$10
Pardchute COMIBINGT s miaws os s s aess s shs v $25
Poluble CONEAINGE uiiciites iy vt s $356
Doployment Bag: i ieveini s om se oo aia i $12.50
.......... $115 o T e e o o S AN AN A
.......... $100 GROVE Bagis savnviessissisitasimibaisisss sanves i viniees 815
.......... $165
INSTRUMENTS
Thommen AHIMBEN v viowe v v o s wlesioins $169
........... $25 Hal W e e o T cs e s s e, 21 50
........... $30 Hal I PrORQIBraOROE: . v ia v s s sovmsimamesas waimans. S5
........... $35 Hall Seated Bracket ... .vewusihi v avainiss s S0
........... $16
1208-H East Walnut SEE YOUR WILLS WING DEALER
ta Ana, CA 92701 FOR ALL YOUR FLYING NEEDS.
714/547-1344




Flying the

Text and photos by Noel Whittall

Around
first Japan
into Britain. It
could at best be described quaint, and
handled with all the precision of
ame bag full of Jello.
tthe p
r the

FALHAWK...

&
INTRODUCING
THE JET WING ATV.

SEE ONE AND YOU'LL
UNDERSTAND WHY IT'S
NOT CALLED A TRIKE

Cruise at 37 mph, range
150 miles, climb 700 feet a
minute, dive like a hawk or just
switch off the engine and soar

This is Jet Wing-ing. It is al-
together different from flying a
trike because a Jet Wing ATV
IS neither a trike nor just a
motorized hang glider. The Jet
Wing ATV (All Terrain Vehicle)
1s a totally new high-
performance aircraft designed
for the serious sports
enthusiast.

A MARRIAGE

As you sit in the contoured
Jet Wing seat, you're struck by
the precision with which the
aviation tubing and aircraft-
guality hardware are put
together: to stay together,

OF LOW-SPEED

AIRFOIL TECHNOLOGY |~

AND ULTRALIGHT
POWERED FLIGHT.

Jet Wing ATV has been
developed after 22 years of
extensive research and testing
by the Flight Designs division
of Pioneer International
Corporation. It combines Flight
Designs’ sophisticated delta-
wing design and reliable 40hp
engine with Pioneer’s 50 years
of technological superiarity;
expertise culminating In the
manufacture of recovery,
systems for NASA's Space
Shuttle.

“eod

A DIVISION OF PIONEER INTERNATIONAL

Dealer Inquiries Invited

A NEW DIMENSION
IN SPORTS THRILLS.

Switch on. Start the engine.

Lift-off comes after a roll of
only 50 feet. Suddenly you're
airborne and climbing, flying
with total freedom to places
previously inaccessible to
fixed-wing aircraft.

Because the Jet Wing ATV

maneuvers so predictably, you
can switch off the engine
confidently, experiencing the
thrill of unpowered flight
before gliding gracefully to
earth. (An exclusive Aircraft
Parachute Recovery System
can be deployed for an extra
margin of safety.)

A GROUND SUPPORT
SYSTEM TO MATCH.

Jet Wing sales, service and
instruction i1s as professional
as its manufacture: a national
network of qualified dealers 15
waiting to serve you, Write
today. You could be Jet Wing-
ing tomorrow. Flight Designs,
PO BX 1503W, Salinas
California 93902



SKYTING

A proposal to make towing safer by

Donnell
Donnell Hewett

Figure 1

Although towing was the original form of
hang gliding and many hundreds of people
have learned to tow successfully, towing is
still considered to be one of the most
dangerous forms of hang gliding —
primarily because of the dreaded
"lockout.” Doug Hildreath, in his
‘Preliminary 1981 Accident Review,’
pointed out that there were five towing
accidents reported so far this year, that
essentially every one of them was
associated with alockout, and that some of
them involved very experienced pilots. In
fact, the only reported towing fatality was
that of an advanced pilot unable to release
from a lockout. | feel so frustrated when |
think of the many pilots unnecessarily
endangering their lives by towing with the
current “proven” systems (proven to
produce lockouts), without even
considering the “unproven” alternative.
Now, before you get the idea that | am
some kind of "self-proclaimed expert” in
the field of lockouts. please understand
that | have had almost no first hand
experience with lockouts. Almost all of my
knowledge of lockouts had been obtained
second handed (through the experiences
of others) and through theoretical analysis.
What little experience | have had was
obtained more than two years ago when |
was learning on my own how to fly a hang
glider under tow. But it did not take very
many experiences with lockouts to
convince me that | never did want to
become an “experienced lockout expert.”
Ag far as lockouts are concerned, | am guite
content to remain on the “theoretical” side.
So this article considers the theoretical
aspects of lockouts, and if you want
“axperimental confirmation” of the theory,

Hewett/lllustrations by

Figure 2

Figure 3

any experienced conventional
towing pilot. By the way, the theory
presented in this article is greatly
condensed in order to save space, and Is
somewhat oversimplified in order that the
reader might gain more of an “intuitive
understanding”” of the lockout
phenomenon.

So what is a lockout, what causes it.
and how can it be prevented? If you have
ever done much (string) kite flying, you
have surely seen the case where the kite
starts arcing over sideways and noses into
the ground. This is a lockout, and it does
not really matter whether the kite is an
inexpensive toy or a costly hang glider with
a man on board — the resultis the same —
smash!

The reason for this phenomenon is
fairly obvious if one stops to think. If you
attach a rope to the base tube of a hang
glider and start towing (See figure 1), the
forward pull of the towline on the control
bar causes the nose of the glider to rise
(unless the pilot pulls back harder than the
tow force, which is frequently more than
100 pounds). As the nose rises, the glider
offers more resistance to the air and the
tension increases in the towline. This
causes the nose to rise even more, and the
cycle repeats itself until something gives.
Even if nothing breaks (and the forces can
easily and repidly exceed a thousand
pounds). the pilot finds himself in and
“uncontrolled climb.”

Now if during this uncontrolled climb,
the glider gets turned crossways to the
towline, then the sideways force on the
bottom of the control bar causes the glider
to bank in the opposite direction (See
figure 2). The glider, therefore, tries to turn
in one direction while being towed in the

consult

other. Again the forces rapidly increase
and soon exceed the limits of the pilot's
control. But whereas an uncontrolled
climb simply forces the glider to higher and
higher altitudes (unless something
breaks), a lockout causes the glider to
continue turning and banking until it is
eventually rammed into the ground. This is
not my idea of fun!

The solution to the lockout problem
should be just as obvious as its cause,
namely NEVER ATTACH THE TOWLINE TO.
OR ALLOW IT TOUCH ANY PART OF, THE
CONTROL BAR OR THE FLYING WIRES OF
THE HANG GLIDER! The only safe place to
attach the towline to the glider is on the
keel as close as possible tothe heart boltof
the glider (the point of suspension of the
pilot). Any other place causes torques
about the glider’s center of mass and
makes the glider try to pitch, roll, or yaw.
Since conventional two and three point
bridle systems violate the above condition,
it follows that they are subject to lockouts.

But heart bolt towing has its own
problems. Because the tow force is applied
above the center of mass of the combined
pilot-glider system, it produces a torgque
which tends to rotate the whole pilot-glider
system nose down. Attaching the towline
only to the pilot has the opposite effect
{although not as dramatic because of the
larger mass of the pilot). The solution to
this problem is: USE A BRIDLE SYSTEM
WHICH PULLS ON THE HEART BOLT OF
THE GLIDER AND THE CENTER OF MASS
OF THE PILOT WITH FORCES PRO—
PORTIONAL TO THE WEIGHTS OF EACH.

As an example, consider the case of a
typical 180 pound pound pilot flying a
typical 60 pound glider. The ratio of these
weightswouldbe 180poundsto60pounds.
or3to 1. Therefore, abridleis needed which
distributes the towline forces between the
pilot and glider with a similarratioof 3to 1.
Figure 3 illustrates a Skyting bridle,
consisting of a system of pulleys which
accomplish this goal. (For reasons beyond
the scope of this article, we have found that
a 2:1 Skyting bridle will generally work just
as will in actual practice.)

By distributing the towline forces the
same as gravity distributes the weights of
the pilotand the glider, the craft has noway
of knowing whether it is under tow or
simply flying freely under an increased
gravitational pull. Its performance under
tow, therefore, is essentially identical to its
performance under free flight. This is the
principle behind the Skyting bridle system
and explains why we have had no problems
associated with lockouts.

As mentioned previously, the above
discussion has deliberately been kept
simple. A more extensive treatment of the
problems associated with towing, along
with a description of the Skyting tow
system is presented in a short publication
entitles “Skyting No. 1.” available for
$2.00 from Skyting, 315W North Wanda,
Kingsville, TX 78363.
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OFFERS YOU
INSTRUCTION

over thirty years total experience

novice to certified instructor level

tow, power, and foot launch courses
chart of reliability method for theory
camps or travel for out-of-towners
apprentice plans for Level Ill or IV
energy exchanges for certified instructors

o

Satisfaction Guaranteed

Tue WHEEL

light, smooth, tough, dark blue beauties
saved people and glider parts since '76
fits all gliders; trainers to superships
great for power and land towing too
UPS service from our Buffalo warehouse
Western Distributor: L.E.A.F. Colorado

Super Systems

Dynamite Discounts Dealers Everywhere

WINCHES

e simple yet sophisticated, 4th generation
® spun 3000' capacity drum, uniframe body
e drum brake gives glass smooth payout
“skyout, soar, cross country, and more;

no drive or climb to make you sore”.

N.B. Special for first 20 (now in stock)
$995.00 U.S. — Good dealer prices

Available through: Frigate in Fla., LEAF in Colo.
Kite & Glider Exch. in Wisc., Eastern Ultralights
in N.Y. and other professionals —

Instruction Mandatory

N

RR. 2
Claremont, Ontario
CANADA LOH 1E0

DEALERS FOR MAJOR BRANDS, FULL SHOP FACILITIES,
GLIDERS SOLD ON CONSIGNMENT, FLOATS, TOW BRIDLES,
CLOUDBASE HARNESSES, ALL ACCESSORIES.

Phone 416/294-2536




Phota/Barnette

Some rather interesting information was
taken from our Sep/Oct 81 Reader
Response Cards. One hundred seventy-
two of you returned your cards, and 97% of
you filled them in completely. We
appreciate this as these cards continue to
tell us about our readers. As aresult of four
years of bi-monthly surveys, we think we
may know more about our reader/pilots
than most other magazines in the sport. To
you, this means we have a much clearer
idea of what you would like to read.

To the question, "Which kind of flying
1S your main interest/activity?” 64% of you
answered “Soaring.” Another guarter fly
both power and foot launch as a "Regular
Mix.” Eleven per cent fly “"Power” more or
less exclusively. Five per cent “Tow."” and of
course some of you over-lapped.
answering two modes. That a quarter of
you fly whichever way gets airtime is not
surprising anymeore. Altogether, however,
it is fair to say about one-third of our
readers will fly with power and two-thirds
presently have great preference to soaring.

"Do you now fly or ever intend to fly
ultralight power?” was the second inquiry.
Just under half (48%) said “Yes, for

more! This vote probably explains the very
high interest in trikes.

A quarter said, “Yes, ultralights only”
for them, and we interpreted this to mean
that those who wish to fly power will stick
with what is already on the market. In other
words, when they soar, itwill be powerless;
when they “mator.”” it will be in the
emerging “little airplanes.”

A solid 29% said “No” to flying with
power. To this "Quiet Corps” we at Whole
Air want to say, "Stick with us then, as we
will NOT abandon the pure soaring flight
which is responsible for much of the
current ultralight design technology

Aero towing s still in the uncertain
stage. Sixty per cent would care to be
towed aloft by an ultralight. But 38% still
say "No,” primarily citing the following
reasons; “Safety. ..Too new.. .Not proven.

. .Needs more work. . .Not practical. .. Too
many variables. . .Don’'t want to be a test
pilot.” Only 2% of you remain undecided as
to how to answer the question.

Aerobatics is a hot subject. Ultralight
and Hang Gliding leaders are all warning
pilots to be careful. Our question was,
“What is your interest in aerobatics?” You
said:

That 48% express some desire to be
involved with aerobatics, and that over a
quarter desire training, suggests that
schools should evolve to provide correct,
safe aerobatic instruction. This in turn
requires aerobatic craft, zero/negative-G
harnesses, and knowledgeable
instructors. Half of the readers are less
likely to take up aerobatic flying.

Qur last request was, "Name your ONE
favorite article in this Sep/Q0ct 81 issue.”
Sixteen per cent just could not make up
their minds, but the rest voted like this:

1st--Demon Pilot Report ..... 33%
2nd--Trike Update ........... 15%
3rd--Chattanooga Deployment

SETRIAR a i a i daats 13%
4th--Oshkosh 1981 .......... 6%
tie--Product Lines ............ 6%
6th--Golden Age (by Noel

Whittalll e i 3%
TAN=NCBrIEs oo s ie v as sieivns 2%

Again, we want to say "THANKS!" for
your input. YOU decide what we print by
this voting . so do not stop. Fill out the
Reader Response Card this time; its free.
And watch for a follow-up accident report
(no fatalities) based on the strong
response to the Nov/Dec B1 survey cards.
These are being analyzed by Doug
Hildreath of the USHGA Accident Review
Committee. Also read Doug's official
report on page 26 of this issue

soaring.” If this sampling of about 4% of 1) "Doing it now .« eawies 7.6%
our paid circulation is expanded to the full 2 NI LD sacemana b e ese 15.2%
Whole Air audience (of nearly 15,000 3) “Like to be trained” ..... 25.7%
pilots)a powerful invitation is being made 4} “Just watch” . .ccveesane 37.1%
for someone to build a true “motor glider” BITRNORE N S S s e 10.5%
which, in time, might sell 7,500 units or 6) No answer given ........ 3.9%
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QUICKSILVERVIX.

The performance
begins once you
take your seat.

Sit in our new Quicksilver MX™ and discover the
ultimate in microlight aircraft.

For starters, take the seat itself. Sturdy and rigid, it's
contoured for proper body support and richly padded
for hours of flying comfort.

Next, start the hefty Cuyuna 30h.p., 430c.c. engine. Taxi
into position and open the throttle. You'll feel the
smooth power surge as you roll a scant 50 feet before
taking to the air.

Then, notice how the yoke-mounted control wheel-stick
combination gives you precise mastery over pitch and
yaw, while wing-mounted spoilerons deliver quick roll

rate. Flying's never been easier or so effortless.

Had your fill of the sky? Simply line up with the runway,
push forward on the yoke and let the spoilerons help

you make a pinpoint landing.

Experienced microlight and conventional aircraft pilots
know that performance is what makes an airplane great
and that’s who we designed the MX for-experienced pilots.
But remember. The performance only begins

after you take your seat. See your Eipper

Formance dealer today and please ... be seated.
Send $3.00 (Check or Money Order| for Colorful Information Packet & Poster.

e e e ——————— - e

1046 Commerce Street
S$San Marcos, CA 92069
(714) 744-1514




Pre™

Superior craftsmanship

unequalled in performance;

the glider of tomorrow is here today.
Fly one.

arcrait company

4544 East Industrial Street
Simi Valley, CA 93063
805/583-1014

NOW AVAILABLE: Joining the increasingly popular PRO AIR Series | (Hang Ill) is the lean and
fast, new PRO STAR (Hang IV) and delightful, docile PRO BREEZ (Hang ll). Send for free

information package TODAY!

WARNING: Cocoon harnesses may be
dangerous to your health and that of those
around you. This is a true and false
question to be answered by you at the end

of thus article.

cOld season IS Just leaving us as

tested by the layers of clothing we are all

putting on at the top (or bottom) of the hill
Oneway to staywarmer? Possibly a cocoon
harness. You might ask. "Aren’t they hard
to get into? To get out of? Don't they limit
your run? Expensive? Are they warm?
Comfortable?” | might answer you "Buzz
off, lwant to fly,” or Imight tell you what I'm
about to tell you now

For those in th
harness is a harn

dark, a cocoo
in which the
sopporting material reaches from the
shoulder pads to a "boot” into where your
toes disappear in flight. The fabric also
reaches up the sides of your body leaving

ack of you as the only part exposed to
the elements. This does add a lot of warmth
since your legs and feet are now covered, |If
anyone has set up on a dew shrouded
morning in tennis shoes, you know how
cold those wet feet get once in the
airstream

How about comfort? Properly

adjusted, 2 cocoon supports the body

along its entire length. You don’t have the

constriction of the knee hangers (which,
incidentally, restricts blood circulation),
d feet nor the droopleg syndrome of the
stirrup harness. You also have the
versatility to kick one leg out of the cocoon
to stretch it. shake it to get the blood
flowing. or reposition the car keys which
are permanently inscribing “kwiklok™ in
your thigh. They are comfortable to fly in

Ease of ground handling and taking
off? The cocoon is doubled up (the bootis
folded up toward the shoulder pads) so
there should be no material restricting the
mavement of your legs. This makes the
takeoff and ground handling easy. Kicking
Into the cocoon is much easier than the
stirrup. especially without looking down,
(taking concentration away from the basic
skill of getting away from Mother Earth
safely) once an easily learned technique is
mastered. With a stirrup you have a single
bar to land your feet on; with the cocoon
you push one foot forward until you hit
fabric, then push the foot down into the
boot. Landing should be as easy as the
takeoff, although every once in a while you
hear of a pilot stepping on the boot while

OPINION by Jim Shaw

running to save his down tubes and/or

pride. {| have stepped into the boot

1 whole lo 5.) | will admit that |
s almost killed lately stepping in
while running on flat ground trying to save

my kite from flipping

Takeoff technigue: The first thing one
must do is to make some sort of loop to

around your thumb during the takeoff run
Flight Designs’ comes with a handy plastic
snap. one half on the boot. the other half
just under the neck yoke. to hold the boot
up while walking around figuring out why
you Just landed and everyone else 1s still
up. | simply bought another snap towhich |
attached a nylon loop. This snaps to the
boot just prior to launch, giving me
something to hold in my hand (or teeth as
some pilots do). Personally, | twist my
cocoon Y2 turn as | double the boot up
which | feel snaps the boot down under

your feet preve
binding causing a hang up, (personal taste,
it usually works either way). | hook the
handy boot loop on my thumb as | grabthe
downtube, which pulls the cocoon up and
way from those f and furious feet
ne people put the loop intheir mouths. |
feel (a) when people get excited they tend

nting the fabric from

c

<0m
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to grip tighter (the cocoon stays in place
and open their mouths. You don‘twant that
boot to drop too soon. (B) | don’t know
where that loop has been and | surelydon’t
want it in my mouth.

You are running, once in the air simply
open your hand (like you do to fly with a
light touch, right?) and the boot drops.
Now comes the technigue, the goal is to
put your toes into the boot. If you bring
your knee straight up toward your chest,
you actually push the boot away from you.
making it impossible to get into. If, on the
other hand, you brought your knees out
and up like a frog, and your feet straightup
(in a word, bowlegged), well, the problem
is solved. Knees go out. feet come up and
forward until they hit something, then
down into the boot (usually one foot at a
time). If, by chance. you get into the air and
are suddenly eye level with the base tube
and the boot is even with your belt buckle,
your leg loops are too loose. Tighten them
up so they are snug but free to move. One
last point on the takeoff — all of the above
is much easier if you stay on the down
tubes until you have at least one toe in the
boot. It is very hard, if not impossible to get
in the cocoon while holding on to the base
tube.

Landing? Simple. ease both feet out of
the boot until just the toes are on the edge
of the fabric. then pull one out. Pull the

other out just pripr to sitting up. If you don’t
ease both feet out, you risk the chance of
having the boot bind around the foot still
in, leading to spectacular aerobatics at 30
feet while the pilot forgets about flying,
paralyzed with the thought of hopping
along on one foot. Once you get both feet
out, tuck up and land normally.

Which cocoon to buy? As with any
harness, try them and see what feels good.
Once fitted properly, | havent heard a
complaint about the Robertson or the
Flight Designs. The Robertson has more
adjustments you can make, and is also
cheaper at around $170. It only comes in
small, medium, large. and extra large,
making the fine adjustments necessary.
The Flight Designs does more of a custom
job, asking for measurments with the
order. It sells for around $190. Of the two,
Flight Designs will do extras such as faired
parachute containers, pockets, radio
pockets and ballast containers. Ask those
with them how useful they are. There are
other harnesses on the market (Eric
Raymond, UP, Wills) which | am not
familiar with so | will withhold comment.

As a wrap up, | find the cocoon warm,
comfortable, easy and vital on extended
flights, especially when things get a bit
chilly. As with any other harness they must
be adjusted properly. Also as with every
harness, old and new, you must check the

knots and ropes. Are they tied securely? Do
you have confidence in the types of knots
used? Knots can and do loosen up. | see
almost everyone preflight their gliders;
when was the last time you did a preflight
on your harness? A broken shoulder strap
could ruin your whole day.

Do you need a cocoon? Knee hanger
harnesses are easy and safe; there iIs
nothing to distract you from flying — the
harness does it all. With the cocoon and
stirrup, there is one extra thing to distract
you during a very critical part of flying. the
takeoff. Too many people have something
hang up on them and divert their attention
to the harness as the glider is seeking the
shortest path to the earth. For six minute
gliding flights (common at our local site,
Ed Levin). a knee hanger is all you really
need, The more complicated harnesses
come in handy when you are getting
extended flights (i.e.. 2 hour or more). At
least hold off on the cocoon or stirrup until
you have enough takeoffs in different
conditions that the reactions of forgetting
the harness and flying comes naturally
when the need arises.

F
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13 good reasons why
the qeWAItimaster IV
should be on your flying machine

*Dosler inguiries invited

SSE INCORPORATED

$801 Magnolia Avenue, Pennsauken, NJ 08109 = (609) 663-2234

1. PRECISION JEWEL
BEARINGS

2. ACCURATE
3.PRECISION GEAR TRAIN

4. TEMPERATURE
COMPENSATED

5.LIGHT — 3% ODUNCES
6.SMALL - 3" x1%"
7.RUGGED & DEPENDABLE

8.STANDARD AIRCRAFT BLACK
FACE - 20,000° CAPABILITY

9.CAN BE MOUNTED ANYWHERE
( EVEN ON YOUR WRIST)

10. CAN BE ZERO’'D TO ANY
GROUND ELEVATION

11. QUALITY BUILT

12, SPECIFICALLY MANUFACTURED
FOR ULTRALIGHTS

13. RESISTANT TO DUST
AND MOISTURE

But the BEST reason for using the ALTIMASTER IV is SAFETY:
AL TITUDE IS PRECIOUS. KEEP TRACK OF YOURS

Stop guessing your altitude, The ALTIMASTER |V will tell you at a glance,
accurately and reliably. Only $ 89.95 at authorized SSE Dealers worldwide

1281

CLOUDBASE
Box 144
Lookout Min. TN 37350

Photo: Tim Finnigan
Pilot: Chris Smith

No stirrup hassel in a fine, expert har-
ness. Easy launch, no pilot distraction!
All custom built (see measurements).
Fully adjustable, with 20 suspension
points. Individual leg movements. Floa-
tation foam, locking carabiner, dual
wrap-around security and top quality Per-
lon rope.

This is the most custom, deluxe har-
ness you can buy.  Only $150.

Please add $7 for shipping & handl-
ing. Specify first, second, and third color
choices.

Options: [ Glove pockets, $10.
[1 Ballast/Storage bag, $25.

Supply these measurements (bare
feet): [ Floor to shoulder, to inseam, to
kneecap (inches). [] Chest, waist, and
weight.




First, and foremost, | would like to thank
each of you who sent in an accidentreport,
either on yourself, or another pilot. during
1981. You are the backbone of our
voluntary system and the only thing that
makes our sport safer is. the learning
process that occurs following the accident
analysis. But. none of this is possible
without you, the individual pilot in the field,
turning in that accident report. Again, my
thanks.

Of the one hundred thirty-two reports
which | received, our primary problem
remains the stall: stalling at launch -- 34,
stalling on landing -- 25; and stalling while
scratching for lift -- 17.

In 15 instances, the pilot was flying a
new glider or had borrowed a glider with
which he was not familiar. Likewise, 10
accidents occurred when the pilot was
flying a new site. In several of these, the
pilot had expressed anxiety about the new
site. A new harness, particularly a cocoon,
also is causing accidents (tripping on run,
stall trying to climb into, tripping on
landing). ***Note: See page 23. Pilots
attempting their first few windy cliff
launches had three problems: The nose
was too high; “unaggressive runs’
("inadequate lunge”); several pilots had
“woofos” as their wireman. A few tripped
over the nose man; only one wireman was
knocked off the cliff by his student who
failed to indicate the start of his run
(fractured pelvis). The student made a
successful launch.

Strong weather was a factor in 12
accidents. Predominantly, intermediate
pilots were flying in winds too strong for
their experience. A few experienced pilots
were overcome by conditions too strong
for any experience level.

Emotional factors contributed to eight
accidents.

To my amazement, only three
structural failures occurred during
aerobatics. All three survived with
parachute deployment. | am pleasantly
surprized by this small number and can
only assume that stronger gliders and
“"better instruction” are responsible —
since it is evident that more aerobatics are
being done.

There appears to be an increasing
number of inadequate preflights. Several
factors are responsible. First, HG.M.A.
certification and our recognition of its
value has resulted in a certain
complacency that the glider is air-worthy . .

all of the time. Secondly. newer
construction techniques -.and double
surfacing have made certain portions of
the gliders difficult to inspect on the
preflight. In addition, the slack wires have
allowed two phenomenon: The first is, that
the never-kinks can kink. The second is,
that the tang canwiggle back and forth and

UNITED
STATES
HANG
GLIDING
ASSOCIATION

Accident Review — 1981

by Doug Hildreath
USHGA Accident Review Committee

unscrew the lock nut. Although both of
these can easily be detected on a preflight,
one needs to think of this possibility and
take the trouble to look for it. particularly
under the double surface. Please do not
forget the final prelfight item — there were
three failures to hook-in in 1981 (hook-in,
hang-check, lift the glider and feel tight
straps).

There were 10 instances where pilots
successfully deployed their parachutes
and it is highly likely that all 10 survived
because of their parachutes. Incidentally,
there were no significant injuries in any of
the pilots who deployed their parachutes.
Two fatalities almost certainly would have
been prevented had those pilots been
wearing parachutes,

The prone pilot is injuring his face,
head. and neck, as would be expected.
Most pilots are wearing their helmets and
helmets are reducing the severity of the
head injury. Head, neck. chest, and
abdominal injuries occur with most major
accidents and are responsible for deaths.
The shoulder, arm, elbow, wrist, ankle
injuries are "minor,”” occurring
predominantly with low-level stalls. There
is absolutely no question that if the glider
can take the impact, the pilot fairs far
better. | am impressed through the
accident reports, by the number of pilots
who are learning cardiopulmonary
resuscitation (C.P.R.). | would encourage
the rest of you to follow this admirable
lead.

The number of deaths from free flying
in the United States continued to decline;
only 14 pilots lost their lives. The cause of
the fatal accidents paralleled those of the
non-fatal accident (the mistake is the
same). Let me re-emphasize that at least
two pilots would have been saved if they
had been wearing parachutes.

| am especially sad to report a
spectator death at Dog Mountain. A
“blown launch” resulted in the glider
turning and skimming down-wind over the
launch, knocking down an elderly woman
who died when her head struck a rock.

RECOMMENDATIONS
1. Launch seminars stressing both the
theoretical and practical aspects of
launching in all types of conditions.

2. Parachute clinics on a regular
basis.

3. Always fly with a parachute. Deploy
it at the earliest sign of trouble. Repack it
regularly.

4. Consider remote control glider
mounted ejectable parachute system. [One
Is now available; see page 7. —Ed.]

5. Consider an audible stall warning
system.

6. Establish a regular preflight
routine. Consider manufacturer's placard
of preflight items. Invite another
experienced pilot to preflight your glider to
learn how he does it.

7. Complete annual inspection of the
glider, with changing of all major bolts and
hang strap.

8. Respect the weather and
micrometeorology (rotors).

9. Do not attempt down-wind
launches and landing.

10. Be particularly attentive when
flying a new glider or trying a new harness.

11. Be conservative at new sites. Ask
advice

12. Listen to your emotions and
inner-self.

13. Know and respect your
limitations.

14. Consider protective pilot fairing.
roll cages, air bags.

15. If a crash is inevitable, avoid
leading with your chin. Let the glider take

the impact.

16. Hook in.
TANDEM
To my surprise, | received only one
accident report relating to tandem in
1981. An experienced pilot was landing
tandem, was hit by a gust, corrected, but
the passenger stayed on the low side
(harnesses not hooked together); the
glider ground-looped, and the pilot broke
his collar bone.
TOW:
| received eight accident reports
involving towing in 1981. There were five
fatalities. Four of the five involved lock

outs. [Consider concepts on Pg. 18 — Ed.]

Four accidents involved boat towing,
two involved Yarnall winches, one Atlantic
Ultralight mini-hill winch and one
unspecified winch. From these several
cases, afewcomments can be made: First,
that the operator of the winch/boat must
be in continuous verbal/visual contact
with the kite. Whether the winch operator
watches the glider, whether it is the boat
spotter, whether a CB 1s used is secondary.

At the first sign of a lockout, the pilot
must release. The release mechanism must
be within easy reach of the pilot. The pilot

must keep his hands close to the release
mechanism. The boat or winch operator
must be prepared to release at the first
indication of a lock-out.
SUMMARY

Fatalities — Cause
4 --- Stall on launch
3 --- Weather/storms
2 - Divergent glider
1 - Scratching stall
1 --- Landing on top in rotor
1 --- Incomplete assembly
1 --- Mid-air collision
1 --- Dove in (? cause)

All accident reports

34 --- Stall on launch
25 --- Stall on landing
17 --- Scratching stall

12 --- Weather
16 --- New Kite
10 --- New Site

3 --- Aerobatics

8 --- Emotional factors

3 --- Failure to hook-in
Structural failures

3 --- Aerobatic-induced

2 --- Turbulence-induced

2 --- Never-kinks kinking

2 - Lock nuts unlocking

1 --- Home repaired rudder cable

Date Name

3-11-81 GODFREY, Denmis 27 Minimal

4-1-81 SMITH, Stan 25 Advanced

4-16-81 CALDRON, Steve 35 Minimal

6-13-81 GRIBBLE. Dan 27 Beginner

6-21-81 BROWN, Matt 24 Advanced

6-25-81 ABBOTT, Bob 26 Five years

6-28-81 LEYVA. Damien 14 Student

6-81 STOVERUD, 32 Advanced

Bruce

7-81 ZURSKEY. Craig 34 Advanced

Age Experience

3-B-81 MULLIGAN, Bob 46 Advanced (?) Guadelupe Dunes, Manta

5-3-81 JOHNSON, Larry 25 Intermediate

8-30-81 SARIGO. David 52 Intermediate

9-6-81 REDDY, Cliff 25 Intermediate

1981 DEATHS — FREE FLYING
Location Glider Injuries

Fractured neck

California Fledgling

Slide Mountain,  Dinger Fractured neck

Nevada Standard

Hidden Valley, Sunbird 178 Extensive injuries
California Challenger

San Bernadino, Wills Wing  Fractured neck,
California Raven 209  multiple injuries
Vallejo, U.P. Condor Head, spine, chest
California

Snake River. Wills Wing  Head, face. neck,
Washington Alpha 215 chest

Spokane, Sunbird 178 Multiple
Washington Challenger

Sandia Peak, Electra Flyer Electrocution and
New Mexico Cirrus 5-A  hypothermia
Milpitas, LEAF 170 Head. multiple
California

Missoula, UP. 166 'Head, face, neck,
Montana Mosquito chest, abdomen,

pelvis, arms, and
legs

Elk Mountain UP. Comet Head

California
San Bernadino Comet 165 Extensive
Califormia

Ruch, Oregon
194 abdomen

U.P. Condor Head, face. neck,

Cause

Dove into ground. Reason unclear. Did
not throw his chute.

Scratching stall — thermalling close
to hill.

Glider dove in, divergent (?)

Stall on launch,

Attempted landing on top; got caught
in rotor.

Strong winds, turbulence, flying fast.
Tumble with structural failure (7). No
parachute.

Dove in after "demonstrating” — glider
was divergent — parachute was
thrown too late.

Appeared to fly into storm front —
sucked into hailstorm — glider
apparently struck by lightning — glider
broken and torn; pilot covered with ice.

Stalled on launch; turned back into hill.
Pilot struck ground first. Donated heart
and kidneys so that 3 others might live,

Experienced pilot launched into
mellow winds. Two minutes later, freak
spring storm with high winds forced
landing in canyon. Rotor slammed him
in from 100 feet.

Launched new glider in 25 mph winds,
stalled climbing into harness.

Dove in after low-level mid-air
collision.

Over-anxious pilot failed to completely
assemble glhder (wing nuts). Flew
glider to 700 feet, Glider "dis-
assembled.” No parachute.

CONTINUED, NEXT PAGE
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10-11-81 PARKER, Dawid 27 Student Simi Valley,

California

Date Name Age Experience Location

Carolina

8-18-81 ST. JOHN, Ralph 31 Minimal (7)

3-1-81 INMAN. Stephen 25 Minimal Spokane,

Washington

11-26-81 KLEIN. John 34 Five years
Florida

100 winch
flights

North Carolina

4-12-81 LEWIS, Joe 31 Advanced -- Columbia, South

St. Petersburg.

1-18-81 CUDNEY, Dan 32 Intermediate. Spout Springs.

Seahawk 180 Head

Glider

Seaguil,
10 Meter

St. Clare, Michigan Unknown

U.P. Comer
185

Seahawk

. Good student. Had smooth launch, but
slowed, stalled, and turned back into
the hill.

1981 DEATHS, TOW

Tow injuries Ceuse

Atlantic  Head Low-level lockout. Hands on down-

Uliralight tubes, release on base tube. Missed on
mini-till first attempt to release. Pilot hit head
winch first.

Boat tow, presumed lockout, Dove in
from 300 ft. Possible fractured neck
and drowning.

Boat tow Broken neck (?)

Winch Lockout, either release did not function
properly or pilot did not correctly
operate release,

Pilot had expressed concern about

presence of a crane following release
from boat tow and he was flying slowly
near crane: apparently entering down-
wind stall and flew directly into crane.

Boat tow Head (arm. chest)

Yarnall  Head. chest. thigh Low-level lockout. Release was on
down-tube. difficulty in locating

release.
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© Hank Syjut, 1981

Here are t-shirts with exciting, full color,
hand silkscreen printed designs; not
rubbery iron-ons! All shirts are U.S. made,
first quality, 50-50 blend fabric. Choose
from blue, yellow, gray or tan.

When ordering, please include: 1. Choice
of design; 2. Size (S-M-L-XL); 3. Color, first
choice; 4. Color, second choice; 5. $8.00 +
$1.00 postage & handling = $9.00 per
shirt, check or M.O. — no C.0.D.'s; 6.
Name, Address & Zip.

Satisfaction guaranteed or return in new
condition for refund. Allow 4-6 weeks for
delivery. We reserve the right to substitute
colors or shirts of equal or greater value to
expedite your order.

Dealers: inquire on letterhead for wholesale
prices.

Hank Syjut . Eagle Rock, Star Route;
Cloudland, GA 30709 . 404/398-3238




The Sensor 510 is a true continuation of
the long line of hybrid gliders from
Seedwings. Incorporating aesthetic, sleek
looks and the original curved wing tip
shape.

The obvious differences of the 510
from the model 210 preceding it are the
deflexorless leading edge.higher aspect
ratio, now at 7.0, and the 130° nose angle.
The 510 sports a thicker airfoil with more
lower surface and an enclosed floating
cross-spar. There is also an absence of
lock up tips with a bridle wire going to the
third rib from the tip. :

Some of the nice features retained
from the previous models are, a very short
overall length when broken down, only 18
feet; fairly moderate weight of 75 pounds,
good by todays standards; and a
tightpacking, lightweight cover bag with a
full length zipper

SET-UP

The 510 has a conventional, off the
ground type set-up, This is due to the Wills
Wing type control bar bracket, which does
not allow the bar. once assembled. to pivot
from the bracket and lay flat on the ground.

Once the contro bar and kingpost are
in place you spread the wings out. being
careful not to drag the excess sail cloth at
the tips. The cross-sparis notyet tensioned
in order to insert the ribs without flattening
them. This step has been improved since
the advent of applied, hanging rib pockets
The cross-spar is tensioned before
inserting the last two tip ribs

The tensioning is done simply by
opening the zippers in the lower surface,
which allow ample room to reach in and
grab the cross-spar. Without excessive
force and karate screams you can pull the
cross-spar back to the place where they
over-center and stay anchored by a cable
from the noseplate

At this point a locking pin must be
secured in the folding plates. This
procedure is a bit awkward, not only
dropping the pin in, but in safety pinning it
also.

A rear wire from the base of the
kingpost to the folding plates locates the
position of the cross-sparin flight. Abitofa
trick is required to getthis one on, but once
done, you can zip up and getout to the tips.

All | can say about the curved tips is
that a lot of hours hassling with these
things are necessary before you get good
at tensioning them easily

Certain techniques for inserting the
tapered glass rod and bending them
properly in order to tension the sail are
learned each time. But the first time is
indeed difficult.

Finishing up the rest of the assembly is
fairly uneventful, withwhatis leftofthe ribs
and attaching the bridles.

HARDWARE AND FINISH

The 510 is a quality hand crafted
glider, which you can see If you look
closely. All the hardware is top of the line,
much of it utilized from other

Photo by Hugh Morton

Evaluating the glider that took the
Nationals, First and Second Place/by
Jeff Burnett and Stewart Smith

SUNYIS g AQ Dloud

manufacturers. All the cables are coated
and heat-shrink-fitted at the connections.
The tubing is all anodized 6061-T6 with
beefy construction throughout the frame.

There is a minor problem with the ribs
losing camber with time. A planform is
included and it is advised to take time
checking them periodically.

The sail on the 510 1s exquisitely made
and gives the total look to the glider. It is
not a production type sail at all.

Sue Wiegand Sails has long had a
reputation for making some of the fineston
the market and does an outstanding jobon
the 510. It is made with quality Dimension
Sailcloth with ample reinforcing and Lexan
stiffeners. Colors are available on the lower
surface and leading edge overlay with only
4.5 ounce white available in the body. You
are not likely to see a cleaner sail in the sky.

FLIGHT CHARACTERISTICS

The first thing you notice about the
510 when you pick it up is that the static
balance is quite good. the control frame a
bit on the long side. and it could be
ungainly for small people. It is lightweight
and good balance makes it very easy to
ground handle in light winds.

The side rigging is slack, like many
gliders on the market, and this tends to
cause a lack of feedback from the wings on
launch. This i1s a feeling that does not
appeal to me very much, You must take
care to equally load both wings before
proceeding to launch.

The glider during the launch run gets
light very quickly and with some initial
energy will pay off dynamically.

Once in the air you notice the glider
has light pressure in pitch and yaw. In
order to do good effective turns it helps to
force the glider to coordinate the turn. The
glider will tend to be adverse in yaw if not
kept under control. To effect this
coordination you intiate roll and then pitch
out more with your outside arm. It takes
time to make this action instinctive, but
helps the sink rate in the turn by making it
very flat. If you do not use this kind of
technique, roll can sometimes be difficult,
especially in reversals

There is slight roll instability, common
to many glider, and it becomes neutral at
20°-30°. The glider can get sticky on the
edge of a thermal, but locks in the 360 very
nicely. You can easily get the flat spin
thermalling effect in this wing.

STALL CHARACTERISTICS

Stall characteristics of the glider are
quite mellow. When the pilot goes to full
push out position gradually, the glider will
mush for a short period then drop its nose
about 30° It then repeats this process as
long as the pilot stays on top of the yaw
action and keeps the nose straight.

| have found the glider quite hard to
spin, but it is possible if you are persistant,
Sometimes the glider will roll out of the
direction of the 360 toward the high side,
even though fully stalled.

PERFORMANCE

Page 31




Because of its low twist and ability to
flat turn, the 510 climbs quickly in lift. It
seems to have a definite advantage in
thermals over the other gliders on the

ability. | am not saying the 510 is
impossible to land; | have had a few perfect
spot landings with it, but unfortunately not
enough of them,

SENSOR 5I0

SECOND OPINION
(The Sensor 510 — 165 ft2)

market. In ridge soaring condition the
510's straight line sink rate is good but

nothing outstanding. CLOSING REMARKS
In sinking air between the thermals or Overall, | have found the Sensor 510
when flying at best glide speeds the 510's ;o ap outstanding high performance
performance again shines. Especially over competition hang glider.
a higher range of speeds where most Because of its specific advantages,
gliders startdiving outofthe sky, the 5101s o0 ired higher skill and awareness, lack of
still gliding hot. forgiveness, difficult set-up, and inability
Due to its light pitch pressure. .y, |ie flat on the ground with the wings
| accelerations are quick and you can pay off open, | do not consider this glider to be a
| and recover speed easily in punchy lift. great utility-class type.
Another benefit is being able to fly at top Another factor is thatits price does not
' speed all day without tiring. The 5101is 8 ake it easily available to everyone. But

POSITIVE f
PITCHING
COEFFICIENT

very fast glider with excellent energy  ,q4in that is because the Sensor has T
retention so it is nice for aerobatics. ;
always been a high quality, hand built, SRR B - YAk \
| ) '_-ANDINGS - one-of-a-kind glider that is made to last
, Since logging many hours on thiS  1heough many enjoyable soaring hours. PITCHING MOMENT GRAPH |
n | glider and not always having great success Iif good peformance, excellent cross e !

with landings, | felt landings warranted ., n1y possibilities, and a fun, aesthetic ,

PITCHING |
MOMENT |
GRAPH _

their own section. glider is what you are after, then the 510 s

[
1 . "
% Because of its wide nose angle, low . oo choice.

: siwalp/ snd “tWiste B S 1OTINERS B A lot of Sensor pilots like having a
]

|

by Stewart E. Smith

continue flying after the flare and g iqa; that not everyone and his uncle is
sometimes slam-dunk its nose. It takes_ @ flying. And in my opinion, the Sensor 510
very straight final into the wind and precise is the finest looking glider on the market.
timing on the flare.

It 15 real easy to find yourself popped
off the ground ten or fifteen feet and '
becoming aware of its lack of parachuting

The similarities between the 180 and
165 Sensor 510 far outweigh the
differences. The major difference,
obviously, is that the sail area of the 165 is
fifteen square feet less than the 180
allowing a pilot two choices of wing
loadings. As of this writing, the 165 has not
been certified and therefore a
recommended pilot weight range is not
available. Because the minimum 1o
maximum recommended weight range for
the 180 is 160 pounds to 230 pounds, |
would hazard to guess thatthe minimum to

maximum range for the 165 would be -@ % L
about 140 to 210 pounds. ' i s : e
. i e § e G
The difference in sail area between the - . . o .
: G ) iy S

two gliders is achieved by cutting off the
trailing edge. The wing span remains the
same but the aspectratio of the 165 jumps
to 7.4 (the 180 aspect ratio is
| approximately 7). Frame construction and
| geometry are identical and, therefore, the

difference in weight only amounts to

fifteen square feet of 3.8 ounce Dacron, a
| few feet of arrow shaft fiberglass and
| aluminum batten material.

All of the performance and handling
characteristics of the model described by
Jeff Burnett apply to the 165 model. The
two gliders have the same airfoil and nose
angle (135 degrees). Acceleration and/or
deceleration seem to be slightly quickeron
the 165, It is easier to quickly stall it.

2] saum ’”“? _ | Energy retention is almost identical;

f Gd..d areqa 165 ft’ : 5‘ o X excellent for both
! u’l‘f)g span 35 4t. o (.Dlﬂg span 35 4t.

My experience flying the 165 was with

- = . a hook-in weight of 148 pounds. | flew the

aspect ratio 74 aspect ratio 6.9 180 with bailast and hooked in(s 164
17“ | pounds. | have approximately 8 hours on
= each glider. Based on that limited amount

of airtime. | feel that both gliders have
excellent banked flight performance. Sink
rate in level flight is good but in a turn, itis

- ©. fyjutez




Photo by BJ Schulte

The 510 means 5th
generation of Bob
Trampenau designs in a
10 meter span.

exceptional and, therefore, climbing ability
in thermally conditions is hard to match.
The 510's other outstanding performance
characteristic is its speed range; both have
an exceptionally usable speed range even
with my light wing loading. The gliders will
go slowly with a competitive sink rate and
will govery fastwhile retaining an excellent
glide in comparison to other state-of-
theart designs. Some pilots thinkthe 510's
will only go fast. | did not find this to be the
case.

Retroactive changes are already being
made on the 510's to correct aslight spiral
instability by a small side wire length
change. Also, the length of the wires
retaining the cross bar are being altered.
Both of these minor modifications are
improving the handling characteristics of
the gliders. Improved handling translates
into better usable performance. Curved tip
assembly modifications will make handling
easier, too. Because Bob Trampenau is a
small scale manufacturer, he feels he can
make adjustments in design and hardware
more easily than a larger manufacturer
since he is not locked into large scale
production techniques that are both costly
and time-consuming to change. His gliders
are carefully handmade.

Having flown with Jeff Burnett a great
deal while hewas onthe Sensor 510- 180,
| can assure other pilots that in competent
hands. the glider perfarms extremely well.
If you are an Advanced (USHGA IV) pilot,
the Sensor 510 is waorthy of your
consideration and attention as a
competitive package for 1982,

Photo by Jim Mortan
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CRYSTAL FLIGHT RESORT,
Inc. is entering its second year of
Simulator training with very
encouraging results. More people
are experiencing the thrills of hang
gliding, because now there is “a safe
way to do it.” A real glider tethered
from above brings you to a four
foot deep sawdust landing zone. So
simple, yet innovative. People
dreamed of a way to do it better,
and Crystal created it.

The serious student finds the
learning  experience enhanced
when the danger and work are
removed from his flight-intensive,
but totally controlled, first
encounter with a true flying
machine. The glider is swiftly
transported back up the hill for
another flight. More total actual
air time is acquired in that first
lesson than in most beginner
packages available today. The
convenience of training available
under almost any wind conditions
is un-matched anywhere.

Crystal Flight Resort is operated
by Crystal Air Sports, one of the
sport’s oldest surviving businesses.
Contacts with all major
manufacturers allow the Pro Shop
to carry a full inventory of all the
finest equipment and accessories
available. Wills Wing, U.P., Flight

Weather

The weather outlook is for much
flying and soaring from early
March till the end of February.

THE CRYSTAL AIR SPORT
Bunkhaus, now entering its eighth
successful year of operation, has
been refuge, shelter, domicile, and
home for hundreds of pilots from
" all over the world.

" | Vacationing, competing,
bumming, or working, the
Bunkhaus is the hot set up!
Nightly, weekly, monthly and even
lifetime rates are available, (they
\will work it out). If you are down
on bucks and high on time, work it
out yourself on their unique

W U i
Designs, and Pro Air keep
Crystal’s stock First Class.

The Flight Resort concept
continues with a program to take
students progressively up the
training slope to the only ramp
training launch available. This
leads the student smoothly to
the cliff launches so common in the
East. When qualified, students are
graduated with their first mountain
flights, which are under close
supervision, and in radio contact
with two Certified Instructors.

Advanced students may avail
themselves of the unique chance to
deploy their back-up parachutes in
a real environment. The Simulator
again opens new doors to safe
learning experiences.

Motorized

ALSO AVAILABLE AT Crystal
are ultralights for every type of
pilot or would-be pilot. They have
Bennett and Flight Designs Trikes,
and the Eipper Quicksilver line in
stock and available on an
immediate basis.

Naturally the pilot who prefers
the hang glider as his/her only
flying will be pleased with the
addition of a Trike to their wing.
Flatland soaring capability is nice
on downwind or “sled run" days.

One of the leaders in ultralight
aviation, the Quicksilver comes in
three styles to suit the pilot’s flying
needs. Whether it is weight shift
control, or three axis, Quicksilver
fills the bill, and Crystal has it.

“Work /Fly” Program. Check it
out! You are advised to make your
reservations early this year,
because with the World’s Fair in
Knoxville this coming summer and
fall, lodging will be in short supply.
Enjoy “CASMO's” new pool, color
televisions with lots of hang
gliding, video tapes of the latest
meets and local flying events. They
say that if you do not have
“Bunkhaus” in your logbook, then
you have not been “up” yet.

The “CASMO BUNKHAUS" in
Chattanooga, Tennessee, USA.

HOTLINE

Seven days a week B:30 am till
evening, call 615/825-1995(Pro
Shop), or 615/821-2546 (Motel)
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Trike flying is a whole new balancing act. Here’s to making it
easier on the deluxe Jet Wing/by Dan Johnson

Photo/Warren Puckett

comfortably and with light bar pressures/photo:

Warren Puckett

Skydiving World Meet

Once airborne, the Jet Wing flies very Flight Designs President, Marty Alameda, demonstrates the

Jet Wing at Zephyrhills, Florida at the occasion of the

Transitioning from hang gliders to the
Flight Designs ATV (trike) is an experience
of mixed emotions.

Excitement is present of either side of
the fence. A new world is awaiting that first
flight. Even true for pilots with other
ultralight air time., you can expect the trike
concept to be quite different. If you are a
proponent of weight shift, you will love
triking. If achieving soaring flight {on a
motorized system) is important to you, the
trike idea holds excellent promise.

Frankly though, do not concern
vourself with soaring onthe firstflight. Not,
mind you, that it cannot be accomplished;
you simply ought to get the fundamentals
down first. It will not even consume awhole
day.

One the "darker” side of the fence is
fear. One of the earlier transitioning flyers
observed was a deeply experienced
ultralight pilot. An airman whose
credentials can make for endless “war
stories,” came In visibly shaken from his
first encounter. He was also smiling so
widely, that it seemed his face could crack
in the cold morning air.

The mixed bag of emotions s
extremely positive, overall; the mention of
the fear is only to suggest that, indeed, this
is a very different specie of flying animal.

In the case of the Jet Wing ATV (All
Terrain Vehicle), the animal is a tiger, and
on lift-off, you feel as though you have an
especially fleet such cat by the proverbial
tail. But thisis getting out of sequence —let
us start nearer the beginning, and follow a
sample transition through the steps. Since
witnessing ten such transition experiences
first-hand, a pattern for success has been
discovered.

After extensive conversation on
exactly how to proceed, and after getting
nods of agreement on each step, the wise
sequence of which seemed undeniable,
two early transitions (let us call them Dave

and Scotty) blasted off the runway in a
crescendo of decibels, two-cycle smoke,
fear and apprehension, seeking the safety
of being airborne.

In both cases, perfect flights were
achieved, and apologies were offered for
so badly violating the careful steps each
had planned and agreed to follow. Funny
thing. The most important consideration,
however, brought them back safely, as
both are accomplished pilots who stayed
with the flight till its satisfactory
conclusion back on the tarmac. A novice
would have been in big trouble. But a
novice might have followed directions.
Etch this into your mind before your initial
trike experience arrives.

BEGINNING

Locate a good strip (probably your
Flight Designs dealer has one). the kind
usually sought for ultralight training. Hard
surface assures smoothness, but a smooth
grass strip will do just fine. Athousand feet
or more is highly advised, with no
significant obstacles/hazards in a
surrounding perimeter of another
thousand feet. Use calm winds only ... zero
Is absolutely best.

Get used to the overall system by
ground handling. Force yourself (or your
friend) to spend at least twenty minutes
doing nothing but taxiing and feeling out
the throttle, specifically articulation of the
throttle and the acceleration produced by
various settings. [As yet the Flight Designs
throttle does not hold its position so your
hand must stay on it.] In NO event should
the nosewheel lift off the ground during
this part of preparation. Be careful. Use an
airspeed indicator and keep the speed
below 25 mph.

Next, go to "high speed” taxiing. It is
possible, though tricky, to raise just the
nosewheel. As the Jet Wing is balanced
lightly over the nosewheel, and as
acceleration is fast, the nose comes up

very subtly, and in the aforementioned
cases of Dave and Scotty, once the nose
wheel was raised. the rest followed very
rapidly. So advising another twenty minute
session of "high speed” taxi has a specific
point. The idea is to slowly, smoothly
increase the speed to nearly 30 mph
{rotation or lift-off speed). then back off the
throttle to about one-third to one-half, NOT
all the way, however. At this time. while
good forward motion is present, push the
bar forward several times, pausing,
relaxing, then pushing out again, each
such time a little farther. [During the
acceleration, hold the bar at trim, which is
approximately above the knees.] When the
energy dies down, slowing you to say, 15
mph, start the cycle again, by accelerating
back to nearly, but notquite, 30 mph. In the
initial push-outs, you may raise the
nosewheel. This is why you reduce the
throttle first, so as not to get airborne . . .
not yet. But it will impart some extremely
valuable information on pitch control,
authority, and the sensation of how the
trike carriage wants to swing underneath
you. The importance of this is difficult to
over-stress. When you feel you have gotten
it down, do it a couple more times. You will
be so gladyou did.

Crow-hopping is a customary
technique for training in ultralights. A new
student should not get too high till more
knowledge is gained. Crow-hopping in the
Jet Wing is darn near impossible. Maybe it
is not even advisable. Recall here, though,
that this transition training method is NOT
for beginners. Hang Ill, Intermediate skills
are strongly recommended first. All this is
to explain why the “high speed” taxi
session 1svery important and should not be
cut short. The next step will put you in the
air and climbing at 700 fpm.

BLAST OFF

“Blast-off” may sound overly dramatic,

but judge its accuracy after you have
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experienced it. Basically, onceyouare 100
feet in the air and climbing fast, you can
relax. Until then, "alert” is the key word. It,
and “lateral control.” You tow pilots may
comprehend this phrase very well, as the
same instructions apply to a pop-start
launch. Do not worry about a stall. At full
power, you cannot stall the Jet Wing. And
since forward speed is good (30 mph).
lateral response will be good. too. Use it!
Stay all over that bar till you have stabilized
in straight ahead, climbing flight. But
again, this is out of sequence. Let us go
back to the start of the runway, approach
end, it is called.

Clear the traffic area first, The last
thing you need is a distraction like a
twinengine Baron zooming just overhead
because you began you take-off run just as
he was on final. It is also darn impolite, not
to say dangerous.

Then smoothly add power to % or
more. That amount is not terribly critical.
Move the bar forward to approximately full
arm extension, and hold itthere. The rolloff
is surprisingly long. Remember. awing like
the Demon needs some airspeed to begin
lifting, especially with the 1156 pound Jet
Wing package attached. Plan on 100-200
feet. A small (36 inch) propeller and prop
air flow blockage are probably other
factors, as is the need of the Kawasaki to
wind up before max thrust is obtained.

So now, you are rolling down the
runway. accelerating. As 30 mph is
approached, the nose will lift (distinctly but
very smoothly) and when it does, the trike
carriage will begin to move directly under
the Center of Gravity. Now the nosewheel
will be straight in front of you, the angle of
attack very high (like towing, almost).
When the carriage moves forward, you
should relax your push-out, returning the
bar to trim, above your knees, where trim
remains regardless of power settings. If
you have not already done so, add the rest
of the throttle for sustained climb to 100
feet. and maintain lateral control precisely,
correcting all course dewviations as quickly
as they can be recognized.

Do NOT release the throttle!! This
cannot be over-emphasized. Think about
this all the while you are leading up to
actual lift-off. The most common error of
new ultralight students is releasing the
throttle exactly at lift-off. as they are
surprised by the rapid rotation and intital
climb attitude. If this occurs without pull-in
(body forward) a nose-in becomes very
likely, This will do you and the Jet Wing no
good at all.

Here is an iron-clad rule to commit to
memory regarding powered craft. “The
throttle controls the altitude: the contro/
bar (or stick) movement controls the
speed.”

Once at 100 feet or so, retard the
throttle somewhat to help prolong engine
Iife and aid cooling. and continue
climbing. Keep a sharp eye for any other
traffic. Maintain even power using your

sense of sound; it is quite accurate. Relax.
At least. try.
MANEUVERS

At a thousand feet or so. you should
quit gazing around and prepare to practice
some maneuvers. Do some basic turns,
right and left, at about 1/3to 1/2 throttle.
Then again. with steeper turns. After that,
try a series of reversals, linked 180's or
360's. Do these shallow first, then steeper.
If you have plenty of altitude, reduce the
throttle to what is called “idle thrust,” and
repeat all the above.

This will cut your altitude, so climb
back up. Clear both sides, plus front and
rear of other traffic, then begin stall
practice. Start at half throttle. Expecting
only a mellow nose-over, stall and recover
twice, then clear the area again. Always use
whatever bar movement seems necessary
to maintain lateral control throughout the
stall. Do an accelerated stall (stall from 45°
bank) experiencing stall at a much higher
airspeed.

Now, repeat the above under full
power. Expect a mush only., but extreme
angle of attack. This will elevate youso that
you can now do a third full repeat, but at
idle thrust, Here you can expect a breaking
nose-over. Clear the engine periodically by
revving it, to assure the power willcome on
when you want it. Two-cycle engines “load
up” at idle speeds.

LANDINGS

Your last maneuver in this check-out
flight should be a simulated landing.
Imagine a runway at a thousand feet. An
altimeter is handy for this, but references
to a ridge (if available) will work. Pretend
you are doing the real thing. One
comforting thought about now is that the
landing is one of the easiest maneuvers to
do.

Line up with your “runway” once again
maintaining precise |ateral control.
Cantrol your approach altitude with power
till the “field” is positively made. Make all
throttle movements as smooth as possible.
When you are sure that a steep glide will
get you to the field, slowly release the
throttle to idle thrust. Start this while high.
The sink rate as the propeller idles is 400
fpm or so and about 300 fpm engine off.
The glide will vary with atmospheric
conditions but will notdrop below 5:1, and
can stay at 8:1. Adjust to these factors of
your power-off descent rate. Keep a good
airspeed, even as the ground rises up to
you at a rapid closure rate, flare to
“touchdown.”

The touchdown will be much slower
than the take-off roll, but is still rapid. A 25
mph approach speed is recommended.
Also, it may be useful to "pump” the bar,
once the ground is close. This transmits a
feel for pitch authority. and slows your
forward speed incrementally, which inturn
will continue your descent. Plan to finally
use full arm extension in the flare out. Do
not add power except to execute a
goaround, and even a “little power to

smoothen things out..” will more likely
confuse the effort than aid it. Try it both
ways later on, and decide for yourself. But
no power has been preferred by all
transition-ees to date.

Since this was a simulated landing,
you should repeat the maneuver at least
once before actualizing a real landing.
Once on the runway again, you can finally
relax, for real, then discuss your relative
success with a knowledgeable friend or
your instructor. Finally repeat the take-off
and landing phases till you are quite
comfortable. Twenty-five such repetitions
are not unreasonable before you operate
out of small fields or land out on a
crosscountry flight.

EVALUATION

After my first experience with the Jet
Wing ATV (but not my first trike
experience). | had one word to sum up the
feeling... SMOOTH.

The Jet Wing ATV operates powerfully
yet more gracefully than any other
ultralight | have flown. Of course, | am
partial to modern hang gliders, enjoy the
simplicity of weight shift, and prefer
neutral stability (hence quick banking and
light pitch pressure). It took some time
before | would fly ten feet off the ground
with confidence — a maneuver | enjoy In
the Quicksilver. But thermalling the Jet
Wing ATV was vastly more pleasurable

| can do 360's /nside a Quicksilver
turning at a normal rate; can climbwith the
best of them; cruising with the faster craft;
and can land easier than most other
ultralights. Still, this is no beginner ship.
Training a novice can be done, but should
be approached with extreme trepidation!

But | can go soaring with justthewing.
even including triking to the soaring site,
disconnecting the carriage, and powering
back home when the thermals die away. |
can car-top the entire rig with ease in my
little Datsun pick-up. | can set it up by
myself in 15-20 minutes (though not the
first times). And “cross-country” in the Jet
Wing takes on a whole new significance.

The entire Jet Wing ATV sells for
$4350, ready to fly. Since itis competitive
in performance. and can still be just a
glider too, it has no peers in my opinion,
though this will be best realized by an
intermediate or better pilot. The package is
unigue in the entire industry as it carries
Product Libility Insurance [no one else has
been able to afford this]. and as such,
dictates no trike-only sales at this time. But
even this is under development, so by
Spring of ‘82, you will probably be able to
purchase just the trike carriage for your
present wing, for about $2450. Once you
have seen the system, first hand, | doubt
you will quibble over the cost. The finish is
exceptional (see Whole Air, Nov/Dec
1981).

And if you do not have a state-of-the-
art wing, you ought to “jet” down to your
Flight Designs dealer. A whole new world
of flying awaits you.

sets up with two pip pins,
from car rack to hook in.
inum/fiberglass composite battens,
] cowling, span-wise sail cloth,

: stm‘ageba with separate batten bag, and lots more. &
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What you need now —
And even more in the future.

e Custom cocoon harnesses, with internal chute bag,
2 stage ballast containers, glider-bag storage
pockets.

Top quality helmets.

Full line of instruments.

Boat-towed para sails for water fun.

Complete stock of T-shirts, flight suits, hats, etc.
Wallets, windsocks, posters.

Send for your $2. TOTAL FLIGHT catalog today
Refundable with first purchase.

FLIGHT DESIGNS - For The Future.
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Wing Tip Disturbances/Problems, Solutions, and Theories by

Richard Miller

Diffuse is the opposite of sharply defined.
The condition of diffuseness is
characterized structurally by division into
large numbers of regular units;
dynamically by stability, small and uniform
changes and rates of change within the
structure; graphically by softness and
fineness of gradation; by evenness,
symmetry, homogeniety and isotropism. A
steady, gentle fall of snow into a quiet pine
forest, in contrast to rough chunks of ice
dropping on irregular rooftops, illustrates
diffuse action.

Diffusion is the aim of streamlining.
The goal of streamlining is to limit
turbulent flow, or to assure the
transmission of the smallest possible
amount of energy from a moving vehicle to
the medium through which it passes. Thus
diffusion. streamlining. and the ideal of
zero-energy transfer to the ambient flow,
are all aspects of the process of drag
reduction.

When those characteristics of a wing
which cause it to function as a lifting
surface — chord, camber, thickness and
angle of attack — are carried to its outer
extremity and terminate in the ambient
flow, as is the case with most man-made
wings, that extremity functions as a pump.
The flow generated by the resultant
pumping action of the wing extremity is not
diffuse. It is not marked by evenness,
symmetry, homogeniety nor isotropism.
Structurally it is irregular, sheer,
roughedged; dynamically it presents a
picture of heavy contrasts and sharp
divisions.

It is quite likely that no other manmade
object has benefited more from the
technique of drag reduction than has the
sailplane — excepting only the extremities
of its flying surfaces. While scrupulous
attention has been excercised on every
other aspect of its design, the wing ends
have been left rough-cut and neglected.
Looking with the inner vision, using the
filter of diffusion. one sees the glaring
contrast between the raw stumps of
churning discharge at the wing ends and
the refinement and elegance of the
remainder of the aircraft.

Perhaps no other vehicle on which a
comparable amount of care has been
expended exhibits such a striving for
perfection on the one hand and almost
total disregard on the other. It is part
beauty, part beast, a singular mixture of
economy and waste, of prudence and

prodigality. The chrome-plating stops and
the coarse, rusting metal beneath it is
exposed. The well-tended freeway ends in
a rough, pot-holed road.

Very curious. Very, very curious.

Drag. in the most general sense of the
term, is any friction, force or flow
generated by an aircraft that shortens its
glide path. Aerodynamic drag. however, is
defined more precisely. It arises from
frictional forces that result from viscosity
and, as a concomitant. leaves air in motion
in the direction of flightt 1t s a
consequence of fore-and-aft pressure
differences acting on a moving body; and it
varies, at least in a general way, with (the
square of) the velocity of the relative wind.

The loss due to the flow at the wing
extremities qualifies for the general
definition of drag, but by none of the
conditions of the second. It is not due
primarily to friction; the air left in motion is
at right angles to the flight path; it
generates neither pressure behind the
ahead of, nor negative pressure behind the
aircraft which exert retarding influences;
and — at complete variance with the
definition of aerodynamic drag — it varies
inversely with airspeed.

The caseof adirigible witha hole in the
side of its hull, to which that of the glider is
analogous, illustrates this point. The loss
of the sustaining medium, say helium,
contributes along with frictional and
pressure forces to shortening the airship’s
flight, but is not in itself aerodynamic drag.

What fuels the premature descent of
the airship with its leaky hull, to which that
of the glider is directly analogous,

What fuels the premature descent of
the airship with its leaky hull is the pressure
potential between the helium and the more
dense ambient atmosphere; what fuels the
premature descent of the glider is the
exposure of the pressure potential across
the wing to the ambient flow. The two
instances are distinct, however, in that the
sustaining medium s independent of the
aerodynamic forces that act on the airship,
whereas the sustaining medium of the
glider, its lift, is an integral part of the flight
process. Thus in the case of the aerostat
the specified loss can be characterized as a
simple leak, and in the case of the
aerodyne, as a flow generated by a pump.

In its function as pump the wing end is
as unique, in its way, as the retarding
force it produces. It is a pump whose one
physical component, the wing, has a fixed,
finite dimension, and whose source of
pressure is the potential across the wing,
yet with the chord and the lift constant, its

output may vary by
several powers.
These anomalies are
a conseguence of the fact
that the pressures
generated by the
wing are on the outside rather than the
inside surface of the pump; that the
pressurized area is therefore elastic; and
that the pump, with its invisible orifice and
intangible wvalving, operates within a
secondary pressure system. As a
conseguence there are two variables that
control output:

* The volume of air upon which the
wing works varies with the lift
coefficient.

* The resistance to flow at the tip, or
capacity of the pressure of the
relative wind to inhibit or contain the
pressure of the transverse flow,
varies with velocity.

Let us, by way of illustration, assume
that glider X develops a lift coefficient of
one at its Vmax L/D and of twice that value
at its Vmin sink. In both cases the total lift s
the same, but at the higher lift coefficient
(and lower airspeed) the losses due to
three-dimensional flow are four times as
great. Twice as much air is being used to
sustain the aircraft at the lower airspeed —
a consequence of the V2 in the lift equation
— and although this is of no particular
importance insofar as sustention is
concerned, the fact that there is twice as
much air in the region swept by the tip flow
15 of obvious importance.

At both the lower and higher airspeed,
as a conseguence of the uniform potential
across the wing, its capacity to generate a
transverse flow remains constant, The
capacity of the relative wind (or dynamic
pressure of flight, g) to contain or inhibit
this flow, however, diminishes with speed.
Because it, too, is controlled by a square
power its containment capacity varies
inversely with the lift coefficient: ithas only
half the intensity at the airspeed
corresponding to the high coefficient.
Thus, at the higher lift coefficient the
doubling of the volume of air provides the
requisite square power and the doubling of
the rate of flow the cube power that result
in the quadrupling of the tip flow.

From the foregoing it appears
advisable to 1) Shape the wing planform so
as to take the greatest possible advantage
of the tendency of the free-stream flow to
contain the flow at the wing end, and 2)
Reduce the tip chord and the lift coefficient
in the area of potential tip flow to the
smallest practical values.

A potential exists between the higher
pressure air beneath a functioning wing
and the |lower pressure air above it which,
when there is nothing to prevent it. causes
a flow from one area to the other. Such a
flow does not take place around the
leading edge of the wing because it is
contained by the dynamic free-stream
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pressure. At the extremity of the surface,
the wing does not contain the flow, or does
so to a very limited degree.

So far as the function of lift is
concerned the leading edge is obviously
indispensable, and from a structural point
of veiw, so is some limit to span, but the
leading edge, left to itself, does not resolve
the structural problem, and the wind end.
as we are used to seeing it Is not a
satisfactory solution to the problem of
containment.

Fortunately, compromises are
possible. An intermediate angle between
the leading edge and the wing end, or
negative rake, terminates the wing in a
suitable manner and at the same time
brings the dynamic pressure of the free
stream to bear more directly on the
transverse flow — simply blowing the
higher pressure air back under the wing if
you like. Is it too simple to work?

Hoerner claimed that the trailing edge
gave the true span of the wing, a
contention that supports the idea of mean
negative rake. Model tests performed by
Eric Jedelsky showed that a wing with its
leading edge swept back to a straight
trailing edge gave about a ten-percent
increase in duration over a wing identical
in all other repsects, but with its planform
reversed. Considering the relatively
smaller contribution of tip losses to the
total drag at a model scale, this is quite a
significant figure.

Jedelsky's experiment is symptomatic,
for the model builders are well ahead ofthe
full-scale aircraft designers in the matter of
using negative rake. [t might be going too
far to say that is is common practice, but
not to say that it is not uncommon. George
Perryman has been using the aft-swept
planform for at least 25 years, | believe —to
the extent, at any rate, that it has become
his trademark. (See M.A.N, for March,
1980, p. b4 for a representative Perryman
design.)

An article in the February, 1980, issue
of R/C Modeler (p. 44) recommends
sweeping the leading edges of propeller
blades back for improved performance.

Examples from the field of
contemporary full-scale aircraft are by no
means easy to find, but one or two can be
cited. The Dornier L.T.A. (Light Transport
Aircraft) features a negatively raked wing
and matching tailplane. It was developed
under a program sponsored by the German
Federal Ministry of Technology and the
result appears to be a wing substantially
more efficient than others of comparable
span and area. Project Manager Reinhold
Birrenbach states that the triangular shape
of the tip yields a better distribution of the
trailing vortex than do conventional tips.
For more see Awiation Week for July 2,
1978, p. B7.

Il Next Issue (May/June 82)




AVAILABLE NOW AT
NORTHERN SUN
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SNOW SKYS®

O LOW WEIGHT: 2% LBS.
EACH SKI

o 34" LONG BY 5%" WIDE
O TRI-HULL CONSTRUCTION
FOR STRENGTH & TRACKING

0 BLACK EPOXY COATED
FINISH

O QUICK AND EASY
INSTALLATION

0 FOR ULTRALIGHTS WITH
AXLE DIAMETERS UP TO 3"

INTRODUCTORY PRICE

$169.%

QUANTITIES LIMITED

SEND 50% DEPOSIT, OR PREPAY TO:

NORTHERN SUN
2277 W. County Rd. C
St. Paul, MN 55113
612/633-3333

INSURANCE
ANSWER VIAN

What is Physical Damage Insurance?

This is coverage for what is called “all risk” damage to your glider
from its operation or transportation. It includes theft, which was an
optional, extra cost coverage. In cars this is called “collision/theft
(comprehensive);” in airplanes it is “collision/hull” insurance.
Coverage during operation is by “declared” pilots, much like auto
insurance'’s "insured driver.”

When is the coverage not in force?

No coverage exists when loss is by wear and tear; gross neglect;
wars; or nuclear disaster. No insurance if a not-declared-pilot is
flying; if any illegal acts were involved; if dishonesty or fraud is a
factor; or from loss due to mechanical breakdown
{maintainence caused problem).

Further, if passengers are aboard, no coverage applies, nor if
rented (though special coverage /s available under adifferent plan).
Insurance does not extend out of the U.S,, Canada, or U.S.
Possessions.

What are the benefits in case of loss?

Insurance is normally based on age of the craft, with depreciation
for older craft. Since an insurance company cannot readily supply
“like kind and condition” for used. worn ships, all values are based
on “new’ cost less depreciation. For Physical Damage insurance.
this is the Depreciation Table:

Age of Craft Insurance Available
Less than 1 year old 100% of new cost
1 year old, less than 2 80% of new cost
2 years old, less than 3 60% of new cost
3 years old. less than 4 50% of new cost
More than 4 years old Not Eligible

A copy of the bill of sale must accompany the application.
(NOTE: Please do not just send money.) The deductible portion
which you must pay for each loss is 5% of the loss or $100.
whichever is greater.

What does it cost?

Again, a table defines the costs. Recall that theft was an optional
extra, and the company actually reduced rates after its first year of
experience. The rates below are “per year:”

Value Glider Ultralight
$1000-1500 $70 NA
1501-2000 $85 $99
2001-2500 $105 §132
2501-3000 $120 $159
3001-3500 $140 $187
3501-4000 NA $215
4001-4500 NA §24 ]
4501-5000 NA $269
5001-5500 NA $297
Over 5500 NA 6% of value

Basically, $75 a year, for USHGA members, will cover state-
of-the-art hang gliders, and $259 will handle afive thousand dollar
ultralight. Compare this with your collision/comprehensive
insurance on your auto. You should find this cost to be surprisingly
reasonable.
How do | make a claim, after a loss?
Simply complete the claim form that comes with your policy and the
company will process the claim.
How do | obtain the insurance?
You can contact the company directly or consult your local dealer
for assistance. Glenn Muehlstedt, who supplies this and other
insurance, is the same representative offering the USHGA liability
policy. An established track record exists for payment on valid
claims.

IF YOUR FLYING CONDITIONS
ARE LESS THAN PERFECT,

meaning rough jagged beaches, winds over ten mph and choppy water
conditions (up to 2!4 foot waves), then you need all the benefits that have
been built into the Florida Pontoon Company floats. They were designed to
give exceptional stability due to the deep keel, cathedral hull, full chines and
a venturi section behind the step, which make them very stable even in cross
wind conditions. The features allow for more favorable and forgiving
control on take-off and landing, and are particularly needed by amateur
sea-plane pilots.

Having been designed for these adverse conditions, they perform well in
calm water and still air also. Amateur and expert alike will find the Florida
Pontoon Company floats to offer superior performance. In actual practice,
the expert will enjoy a much wider usable speed range from the Florida
Pontoon Company floats.

Upon evaluating your own conditions, and finding that you need a sturdy,
strong floatation system, be assured that the Florida

Pontoon Company offers the finest floats available to
the ultralight aircraft industry. Because of our
continuing development program, some future
innovations will include “bullet proof’ DuPont
Kevlar™, one of the strongest fibers in the world and an
amphibious system, to give more versatility to your
ultralight flying pleasures.

Write or call us for more information and the location of the dealer
nearest you. Act today!

FLORIDA PONTOON COMPANY
& ULTRALIGHT SEAPLANE BASE
Route 1, Box 80
Key Largo, FL 33037
305/852-9183




Owners talking frankly through a
survey may be the most valid evaluation
possible for flying machines/compiled
by Glenn Brinks

The results are in. The owner survey forms
from four different publications — Hang
Gliding, Ultralight (EA.A.), Ultralight Flyer.
and Whole Air Magazine — have been
counted and tabulated, (with the help of
John Ballantyne, President of the EAA
Ultralight Assn.). the percentages have
been calculated and the owner’'s
comments have been noted. There are
winners and losers and a few surprises.
The relative amount of response to the
survey was both a surprise and a bit of a
disappointment. The number of replies
was smaller than expected, in some cases
too small to permit any sort of statistical
analysis. The surprise came from the
number of responses compared to the
number of particular ultralights seen atfly-
ins. Look at the list of ultralights and the
number of reponses for each and compare
it with what you have observed atyour local
fly-ins. We make no value judgements, but
simply point out that we expected the
relative numbers to be different.
Number of Responses

Weedhopper 33
Easy Riser 18
Nomad & HonchO e 18
Pterodacty! 15
Quicksilver 15
Eagle 11
Rally ..... 9
Wizard 5]
Lazair . 4
Teratorn 3
Mitchell Wing 2
Hummer 0

The number of reponses for the
Nomad and Honcho is obviously very high,
considering that they were not listed on the
survey form. These responses were
solicited by a letter sent out by a former
DSK employee, and so, are not
neccessarily representative of a random
selection of owners. In keeping with the

spirit of the survey to present all of the
information available, the Nomad and
Honcho statistics are included here, along
with a short explanation of the controversy
surrounding that letter. Also included are
the reponses from some of the ultralights
that generated far too little response for
any sort of statistical analysis. In cases
where only a few owners sent in survey
forms. the percentages are obviously not
reliable — one owner’'s opinion could
change them drastically. However, this is
all the information we have, so we are
presenting it for you, the reader, to
interpret as you see fit.

The amount of time it takes to build an
ultralight can be very important, especially
if you planned on have it flying by a certain
date (start of the flying season or
whatever). The times shown here are not all
exactly comparable, as some of these
ultralights are kits. while others are
supposedly factory finished. However,
here are the average reported times to
build. Also shown is the range of reported
building times — lowest and highest, in

hours.
Average Range

(hours) (hours)
Eagle 8 2-15
Teratorn 24 16-30
Quicksilver 28 20-40
Wizard 30 20-38
Rally 34 25-45
Pterodactyl 78 26-160
Easy Riser 123 60-250
Weedhopper +37 50-400
Lazair 178 110-250
Mitchell Wing 425  400-450

Do the parts fit? Can they be fabricated
without elaborate tools? Are special skills
required? These are the types of questions
a prospective ultralight owner would like to
know about a machine. They all can be
lumped under the general question, "Were
there any problems in building it?" Here are
the percentages of owners who reported
having problems completing their
ultralights.

Lazair 0
Eagle s

T8 (Fal £o7 1|1, R oo e e RS N A 13
Wizard 20
PIOrogaciVl . et e 25
Nomad & HonchO e 33
Easy Riser ... 41
Rally 44
Weedhopper 48
Mitehiell WIng oo 50
= {6 o L 67

Set up time is one of the most
important aspects of an ultrlalightfrom the
standpoint of convenience. Many of the
manufacturers claim very low set-up times.
How many are true? One-man set-up Is
frequently claimed. A fair number of
owners say their ultralights require two of
more people for set-up. The following two
tables show what the owners report for
average set-up times (in minutes) and the
range of reported times, and the
percentage of owners who report needing
two or more people to set up their
machines.

Set-up
time Range
(minutes) (minutes)

Mitchell Wing 15 10-20
Teratorn 20 15-25
Nomad & Honcho 29 20-60
Lazair 34 28-45
Quicksilver 37 20-60
Easy Riser 43 20-90
Pterodactyl 53 25-120
Wizard 63 30-90
Rally 53 30-90
Eagle 64 30-105
Weedhopper 66 18-210

Percentage of owners reporting
two or more people needed for set-up.

Easy Riser 12
Pterodactyl 12
Nomad & Honcho e 28
Wizard 40
Mitchell Wing 50
Quicksilver 60
Weedhopper ; 67
Teratorn 67
Eagle 73
Lazair 75
Rally 89

After the ultralight is built, set up. the
important part starts — flying. The owners
rated their ultralights on how easy they are
to fly and if they had any handling
problems. The numbers are self
explanatory. The responses of the Nomad
and Honcho owners are reported here, but
they are not reliable indicators of the
Nomad and Honcho flight characteristics,
because only a few of the owners had flown
their machines, so all the percentages are
extremely small.

Percentage of owners who rate
their machines ‘“Easy to Fly"”

LAz e R R
Quicksilver .......

Wizard ...

Rally

Teratorn

Eagle
Weedhopper . 39
Frarodaei] e 38
Easy Riser 356
Nomad & HONChO oo eine 15
Mitchell WING oo 0

Percentage of owners who rate
their machines “Tricky to Fly"”

Teratorn aaosaa o a e 0
LAZAIT oo 0
Quicksilver ... 0
Whzard o s el )
0
0
6

Eagle
Nomad & Honcho ...
Pleradactvlicouoe e s e
Rally ........... 11
Weedhopper b nr ot 3
Easy Riser 47
Mitchell Wing 100

Closely related to the question of how
difficult an ultralight is to fly is the question
of whether it has any particular handling
problems. In this summary of the results of
the owner survey, we do not have room to
report each of the problems listed by the
owners. But we can list the percentages of
owners who report handling problems,
and then go into the datails of each
ultralight later, in a separate article on each
model. Again, the percentages should be
viewed suspiciously for those ultralights
with few owners responding.

Percentage of owners reporting
handling problems.

Nomad & Honcho ..o 5

Eagle ...
Wizard
Rally
Quicksilver
Pterodactyl
Teratorn .............
Easy Riser
B [ N SO

Weedhopper 67
Mitchell WIng «.cccoccinsiian i 100

Those percentages reflect all owners
who reported any handling problems. The
problems were not broken down into
categories according to the severity of the
problems.

So far, we have presented a few of the
statistics and results of the owner survey.
Future articles will deal with each ultralight
in detail, giving the rest of the results, some
of the comments from the owners, and the
factory's response to any complaints from
the owners. We have saved the most
important question for last. Each owner
expects certain things from his or her
ultralight and judges it accordingly. If it has
minor failings, those can be overlooked of
the overall performance of the machine is
as good as expected. After going through
all the preliminaries, the final question is
whether the owner would buy another
machine of the same brand. or recommend
one to a friend. If the whole survey had to
be summed up In one question, this would
be it. Here is how the various ultralights
stacked up.

Percentage of owners
who would buy another

DEKGIINEE & s e R AT 1 100
WBTE © e i e e e 100
BREAI . oo L, R 100
Pterodactyl 94
BAGIE i e

Teratorn ...
Easy Riser
Mitchell Wing oo
Rally
Weedhaopper
Nomad & Honcho

This summary of the owner survey
results 1s not the last word on the relative
merits of the various ultralights. And even
the individual articles on each model will
not tell the complete story. But, at least this
is a start. If you are thinking of buying one
of these ultralights. you can probably get a
good idea of which models are well
received by their owners. The individual
articles will offer more data (including all
the questions on the survey form that were
not covered by this summary). and should
give some idea of the reasons why the
owners like ordislike a particular ultralight.
We each have different needs and
priorities, so your choice may be different
from most other ultralight owners.
Watching an ultralight fly at a local meet or
fly-in is a must. What some owners call
handling problems may be no problem to
you. Workmanship and design details also
should be seen first-hand. By checking
with local owners, watching particular
models fly and inspecting them closely,
and readmg our owner surveys, a pilot
should be able to make an intelligent
decision based on fact rather than
advertising enthusiasm.

The original owner survey forms are being

kept on file and anyone who wishes to
inspect them (pilot or manufacturer) may
do so by calling Glenn Brinksat 213/347-
6506, or by contacting Whole Air with
such a request.

The number of responses received for
the DSK Nomad & Honcho was all out of
proportion to the number of airplanes
produced, especially considering that the
DSK ultralights were not listed on the
survey form. The level of reponse was due
to a letter sent out by Bob Schiebel, a
former DSK employee.

In the letter, Schiebel makes reference
to a couple of prop failures that occurred at
Oshkosh. The first occurred when a prop
nut came off during run-up and the second
shen the prop shaft broke in flight. Rod
Gage, who runs DSK, says the failures were
the result of improper pre-flight
inspection. Schiebel| says they were due to
lack of proper preparation by the factary.

Schiebel's letter also says that no
complete kits have been sent out by DSK.
Gage admits that there were parts
availability problems, but that those
problems have been cleared up and that
current kits are complete.

Because of the letter, there is some
doubt aboutwhether the DSK reponses are
typical of DSK owners. The same doubts
can be applied to other ultralights such as
the Teratorn and Mitchell Wing that got
very few reponses. The small samples
involved may or may not reflect the
opinions of most owners of those
ultralights. However, these are the
opinions of the owners who chose ta
respond to the survey. If other owners have
different opinions. they will just have tc
wait for the next survey.
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EDITION NO. 23

These prices are designed to be guidelines for evaluating your glider or one you wish to buy. We do not
intend for these figures to be considered the final authority. Consult your local qualified dealer.

MANUFACTURER YEAR MODEL SIZE CLEAN AVG MANUFACTURER YEAR MODEL SIZE CLEAN AVG
PRICE PRICE PRICE PRICE
BENNETT DELTA WING 77 Pheenix 6C Jr. 550 450 SEAGULL AIRCRAFT 77 Seahawk 170 600 450
77 Phoenix 6C Sr. 425 400 77 Seahawk 190 550 450
77 Phoenix 6C Reg. 500 425 77 10.5 Meter 625 b25
77 Phoenix 8 Reg. 650 375 78 Seahawk 140 675 625
78 Phoenix B Super  Reg 675 450 78 Seahawk 170 675 525
78 Phoenix 12 Reg. 500 3756 78 Seahawk 180 675 450
79 Phoenix 6D 185 725 650 78 Seagull VI 162 550 500
79 Lazor | 190 775 625 78 10 Meter 800 750
80 Phoenix 6D 216 B75 700 78 10.5 Meter B0O 750
80 Lazor Il 175 925 725 79 Seahawk 180 850 625
79 10 Meter - B25 700
CGS AIRCRAFT 77 Falcon V 185 650 500 79 11 Meter 825 700
77 Falcon V 220 600 475 BO 11 Meter - 925 850
78 Falcon 5% Med. 700 625
79 Falcon 8 Med. 900 800 SKY SPORTS 77 Bobcat Il Lg. 675 600
77 Merlin 160 600 500
EIPPER FORMANCE 77 Flexill 185 525 475 77 Sirocco | 156 600 475
77  Flexi I 185 5756 500 77 Sirocco | 175 576 400
77 Cumulus 10 Med. 550 525 78 Osprey 1756 700 525
78 Flexi Il Lg. 800 600 78 Sirocco Il 164 725 600
78 Flexi Il Med. 750 600 79 Eaglet 191 550 425
78 Cumulus 10 Med. 675 500 79 Osprey 2 175 625 550
78 Antares Med, 775 600 79 Sirocco Il 189 850 725
79 Antares Med. B25 600
79 Antares Lg. BOO 675 UP SPORTS INC 77 Firefly 174 650 500
(ULTRALIGHT PRODUCTS) 77 Dragonfly Mk. Il 196 700 550
ELECTRA FLYER 77 Cirrus 3 600 400 " 78 Firefly 154 800 600
77 Olympus 160 575 525 78 Spyder 176 850 625
78 Cirrus 5 C 600 475 78 Condor 178 900 725
78 Cirrus 5 B 750 450 79 Mosquito 166 800 650
78 Cirrus 5 A 60 500 80 Firefly 2B 181 775 600
78 Olympus 160 625 550 80 Comet 165 1326 1176
78 Olympus 180 625 550 81 Comet 165 1575 1450
79 Dove A 700 675 81 Gemini 164 1450 1325
79 Trainer - 400 300
79 Cirrus b A 850 625 WILLS WING 77 SST 100C 500 400
78 Olympus 160 725 650 77 SST 1008 500 425
79 Floater 2056 776 675 77 Universal 100A 400 350
80 Spirit 200 1060 875 77 %-C 185 525 450
78 SST 100C 704 650
FLIGHT DESIGNS 79 Lancer 190 900 675 78 Alpha 185 B25 700
BO Lancer 175 975 900 78 Alpha 215 B25 725
80 Super Lancer 200 1025 925 78 X-C 2156 800 700
81 Super Lancer 175 1100 950 79 Alpha 185 800 675
81 Demon 175 1475 1300 79 Alpha 215 800 700
79 Omega 220 950 825
HIGHSTER AIRCRAFT 80 Highster 205 1000 825 79 Omni 187 925 750
80 Highster 190 925 825 79 Raven 209 1075 800
80 Raven 208 1100 925
MANTA PRODUCTS 79 Fledge B 1200 1000 80 Raven 299 1075 925
80 Fledge B 1525 1326 80 Harrier 177 1376 1160
B1 Harrier 177 1450 1325
MOYES DELTA WING 77 Maxi | 200 700 625
(U.S. MOYES) 78 Maxi | 200 750 700
79 Maxilll 200 875 700
80 Stingray 200 7125 725
80 Maxi IV 200 B25 725
80 Mega ll 172 1075 850
AMERICAN AEROLIGHTS 80 Twin Eagle 3125 2875 EIPPER MICROLIGHT 80 Quicksilver cM 3176 2850
81 Eagle, Z-Drive - 3475 3100 81 Quicksiver Mx 4100 3725
PTERODACTYL INC 80 Prraveler 3425 3100  WEEDHOPPER 80 Weedhopper B 3000 2675
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ULTRA-FLOATS

. THELEADER IN FLOATATION FOR ULTRALIGHTS

EXPERIENCE THE ULTIMATE

DON'T BE LIMITED BY WIND DIRECTION OR VACANT FIELDS

e ULTRA-FLOATS INCREASE THE NUMBER OF AVAILABLE “AIRPORTS” AND
OFFER THE SAFETY OF LONG, UNOBSTRUCTED RUNWAYS.

® ALWAYS TAKE OFF AND LAND DIRECTLY INTO THE WIND.

® DESIGNED FOR MAXIMUM HYDROPLANING EFFICIENCY, EACH SET WILL FLOAT
OVER FOURTEEN HUNDRED POUNDS SO YOUR ULTRALIGHT RIDES HIGH DRAWING
ONLY A FEW INCHES OF WATER. THIS ENABLES THE AIRCRAFT TO GET ON THE STEP
QUICKLY, ALLOWING INCREDIBLY SHORT TAKE OFF RUNS.

ULTRA-FLOATS ARE NOW FLYING ON:

® QUICKSILVER ® EAGLE ® HI-NUSKI
® HUMMINGBIRD e HUMBUG @ ROTEC 2B
e WEEDHOPPER ® WIZARD © MORE COMING!

JOIN THE RANKS OF
THE SEAPLANE PILOTS

FOR INFO PAK SEND $3.00 TO:

m

& FLOAT CORPORAT/ION

A DIV. OF ULTIMATE AIRCRAFT ¢ ACCESSORIES, INC.

2964W NORTH FORSYTH
ORLANDO, FL 32807
305/678-5015



\ SYSTEMS
L
Different flying conditions and skill levels call for a
hanger and cocoon, gives you the combinations

-FOOT STIRRUP : /-',/I.'-';\\ A - HARNESS

coneewances /[ : APPROACH
versatile harness system. The AIRBORNE harness
you need. For the novice or X-C flyer, AIRBORNE

system Q\ one THE
|I \\
|\
i
to a COMPLETE harness system
with its instant interchangeability of kicker, knee
is the ideal pilot suspension system.

system two

= MARNESS AIRBORNE options include custom graphics, para-
AEAULTYERLE 1 chute mounting, zippered glove pockets, locking
E e carabiners, velcro pockets and ballast containers.

=y U AIRBORNE makes no compromise in quality, com-
fort, safety or style. Send today for AIRBORNE size
chart,

system three

HARNESS

“CALL YOUR LOCAL _KMEE HANGERS i
DEALER TODAY!” yim Tt <

AIRBORNE products are manufactured and distributed by:

ONTARIO HANG GLIDERS, INC.
801 Woolwich St., Guelph, Ontario, Canada NIH 6J2
(519) 836-4781

INCORPORATED

\

Instruction « Sales « Service ¢ Accessories

Related Equipment
Promotion Airshows

HANG GLIDERS — all major brands, featuring:
e Flight Designs

e U. P. Sports
e U. S. Moyes

ULTRALIGHTS, featuring:
e Pterodactyl
» Goldwing
e Flight Designs

15 Long Ridge Road
West Redding, CT 06896
Phone 203/938-9546

WISCONSIN NORTHERN STATES
QU/@@ILM&E’ DEALER

*Quicksilver dealer for seven years. *Weight shift as well as multi axis
*Complete ground school with control trainers.

certificate. *We test fly all new kits once built.
*large training facility, takes any *Will assemble customer's kits.

wind direction. *Will fly exhibitions and air show
*FM radios for instructor-pilot routinegs.

COmmurnications. *We care enough to sell the original
*Experienced in the use of floats. Quicksilver, not "Quack.”
*Complete engine repair and tune-up. | *Also dealers far Wills Wing. and
*Airframe repair with an extra large Moyes hang gliders.

inventory of parts.

KITS LESSONS PARTS

TOW KITE: GLIDER EXCHANGE
2531 CEDAR POINT DRIVE
JANESVILLE, WI 53545 (608)756-2957

In Our 23rd Year Serving Aviation

ULTRALIGHT ¥ ye

IT’"S NEW: Objective reporting that's incisive, complete and fun to read.

IT’"S GOT: New product information, pilot reports, tech tips, fly-in coverage,
government actions, safety ideas, personal adventures, history, records
calendar of events, photos, classifieds, a complete directory of
manufacturers and more.

AND NOW: Ultralight Flyer is co-sponsoring the ARV Design Contest with Western
Flyer. Ultralight Flyer readers know first the latest on this important
international contest.

12 ISSUES - Only $9 “oher coontris onsemmaet

Name
ey Address
Send your form to City Gy 7o
CLERAIGS FRYER Please check one: [] MasterCard 0O visa L] Payment Enclosed
PO Box 98786-W . )
Tacoma, Wa 98499 Card No. Exp. Date

Commemorate your special occasion
with original works of art.

Hank Syjut
Fine & Applied Visual Arts
Eagle Rock, Star Route
Cloudland, GA 30709

404/398-3238

Gossamer Penguin, © Syjut, 1980
Collection Walter Ray Morgan




READER: This source listing is
provided by Whole Air and all
participating dealers. It will
provide you with a geographically
organized listing of reliable
businesses with which to deal,
and from whom ewverything from
lessons to equipment can be
obtained.

NE

ECO-FLIGHT HANG GLIDERS
626Michigan Avenue
Benzonia, Ml 49616
616/882-5070

Visit our shop in the Frankfort area,
Hang Gliding Capitol of Michigan.
USHGA Certified instruction, Wills
Wing, Bennett, Moyes, UFM, with
other brands available.

AERIAL TECHNIQUES

Route 209

Ellenville, NY 12428
914/647-3344

Come visit Ellenville. Learn to fly at
our new training facility or challenge
and X-C skills. Complete inventory
of gliders, accessories and replace-

ment parts. Quicksilver ultralight ‘

sales and instruction. Open all year.

SPORT FLIGHT

9041B. Comprint Court
Gaithersburg, MD 20760
301/840-9284

We're the pros in the mid-Atlantic
area. Representing most major
brands. Complete line of access-
ories. Repairs. Beginner through
Advancedfootlaunch.

SOUTHEAST MICHIGAN
HANG GLIDERS

24851 Murray Drive

Mt. Clemens, MI 48045
313/791-0614

Dealer for: U.P., Delta Wing,
Soarmaster and the incredible
Eagle. Tow instruction on the
Yarnall Sky Hook. New
Soarmaster Trike Gear in stock.
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ECO-FLIGHT GLIDERS

17390 Redman Road

Milan, Ml 48160

313/439-8637

Specializing in Gemini Power
Systems including the Humming-
bird. Dealer for major glider
manufacturers, parts and access-
ories. Certified Instruction.

ULTRALIGHT SPORT
FLYING

2915 S. Logan Street

Lansing, Ml 48910
517/882-2468

Powered ultralight training
headquarters for mid-Michigan.
Dealers for Eipper Formance
(Quicksilver,
SeaQuick, and the MX) and the
award winning MIRAGE by
Ultralight Flight. Sales, service.

AIRWISE, INC.

15 Long Ridge Road

West Redding, CT 06896
203/938-9546

Training programs for beginner to
expert by USHGA Certified
Instructor/Observer. Flight Designs
distributor; dealer for all major
product lines, featuring UP, Moyes.
Complete accessory line. Lecture-
film presentationavailable.

SWEETSKY, INC.
ULTRALIGHTS AND HANG

GLIDERS

Downingtown, PA 19335

| 215/269-5109

| David Starbuck and Judy Hopkins,
| USHGA Certified Instructors.
| Serving the Philadelphia area since
| 1974. Experienced, personalized
instruction and attention to all of
your flying needs.

MID-WEST SCHOOL OF
HANGGLIDING

11522 Red Arrow Highway
Bridgman, Ml 49106
616/426-3100

USHGA Certified Instruction in the
oldest school in Mid-West -- foot
launch, tow, motorized. Sales and
full serviceat the home of US Moyes.
Three-quarter mile from Warren
Dunes.

DoubleQuick, -

ULTRALIGHT FLIGHT
SYSTEMS

15Dean Street

Deposit, NY 13754
607/467-3110

Training programs for beginner thru
expert by USHGA Certified
Advanced Instructor. Specializingin
glider sales & service for Flight
Designs, Wills, UP & Robertson
Hamesses. Contact Bob Murphy.

AERIE FLIGHT SCHOOL OF
HANG GLIDING

Rt.7,Box 305A
Cumberiand, MD 21502
301/729-6622

We'll take you from Basic to
Cloudbase, using state-of-the-art
teaching principles, and full-time
USHGA Certified Instructors-
Observers. Carrying Dealershipsfor
major brands of Glider, parts, &

accessories.

MORNINGSIDE FLIGHT
PARK
Rt. 12, RFD #2
Claremont, NH 03743
602/542-4416
Complete flight facility with camping
and swimming. Top notch instruc-
tion, USHGA Certified. Precision
repairs for airframe and sail. Gliders
& accessories in stock. Dealer for
Bennett, Flight Designs, Moyes,
Odyssey, UP, Wills, Wizard.
Powered ultralight instruction
available.

ELMIRA AIRSPORTS

959 Oak Street

Elmira, NY 14901

USHGA Certified Instructions.
Specializing in sales and service for
Wills Wing, Ultralight Products, and
the Eagle. Please contact Marty
Dodge.

ATLANTICULTRALIGHTS
Rt.1,Box 499
Smithfield, VA 23430

CONNECTICUT COSMIC
PRODUCTION

14 Terp Road
| EastHampton, CT 06424

I

WINGS & WHEELS
RD 2 Box 56
Valencia, PA 16059

PARACHUTE ASSOCIATES
INC.

145 Ocean Avenue

Lakewood, NJ 08701

CGSAVIATION
4252 Pearl| Road
Cleveland, OH 44109

FLORIDAWINGS

Route 2, Box X403

Avon Park,FL 33825
813/453-7749

Distributors for Moyes Gliders, Tow
Systems and builders of the Swivel
Tow Bar. Instructions, service and
accessories. Dealers: Write for info
onour towbar systems.

KITTYHAWKKITES

P.O.Box 386

NagsHead, NC 27959
919/441-6247

Learn to fly safely over soft sand
dunes through gentle Atlantic
breezes. Beginner, Novicepackages
andratings available daily. Complete
inventoryof newgliders,accessories
and partsinstock.

CRYSTAL AIR SPORTS
CRYSTAL FLIGHT RESORT
Route 4, Cummings Hwy.
Chattanooga, TN 37409
615/825-1995

STOCK: Wills Ravens, Harriers, &
Ducks—Eipper Quicksilvers—
Flight Designs Jet Wings &
Demons —Bennett Trikes.
Complete Training in the world’s
only FULL FLYING SIMULATOR.
Huge accessory stock. Used gliders
& ultralights. Bankcards accepted.

CRYSTAL AVIATION
ATLANTA

13225 Highway 19, North
Alpharetta, GA 30201
404/475-5609,7843

CRYSTALAVIATION ---
KNOXVILLE
Route2,Box 3
Oliver Springs, TN 37840
615/435-2250

CRYSTALAVIATION -
MONTGOMERY

Caesarville Road, P.O. Box 127
Elmore, AL 36025
205/569-2530
CRYSTALAVIATION--
BIRMINGHAM

P.0O.Box 20235

Birmingham, AL 35216
205/987-0200

CRYSTAL AIR SPORT MOTEL
4328 Cummings Highway
Chattanooga, TN 37409
615/821-2546

Quiet and comfortable lodging.
Water beds, pool, weather reports.
Shari's SKY GEAR Gifts, T-Shirts,
Jewelry and Famous Munchies.
“Come to the Center of Lift!” Visa
and Mastercard accepted.

SUNFLIGHT HANG GLIDERS
OF CENTRALFLORIDA

11049 Blackwell Way
Orlando,FL 32809
305/859-5292

Sales, service, instruction, and
promotions. We offer complete tow
instruction, with USHGA ratings,
and carry most mojor brands of
glidersand accessories.

EAST COAST KITES AND
GLIDERS

5705 Claremore Drive
Durham,NC 27712
919/471-3798

Sales, service and flight instructions.
We will consider anything a trade-in
on about anything to get you flying.
Contact Pat Hayes for details and
information.

ULTRALIGHTFLYING
OBJECTS

195 North Main Street
Jasper, GA 30143
404/692-5611Ext. 318

Powered Ultralight Sales and flight
school. Weedhopper C Quick Build
Kits In Stock. Buy Today, Fly
Tommorrow.

LUBON ULTRALIGHT
AIRCRAFT

Rt. 8, Enoree Hill Circle #17
Greer,SC 29651

803/244-5886

Service, Instructions for
entire line of UP products, featuring
the Comet and the Gemini. Serving
the Greenville, Spartanburg and
Piedmont area of South Carolina.

FRIGATE AIRCRAFT, INC.
6321 N.W. 37 Avenue
Miami, FL 33147

| SCOTT’S MARINE

226 Old Statesville Av. Box 339
Huntersville, NC 28078

I OOKOUT MOUNTAIN FLIGHT
PARK
Route 2, Box 215W

| RisingFawn, GA 30738

NC

FOUR WINDS OUTDOOR
SPORTS

2708 Mt. Vernon Road SE
Cedar Rapids, 1A 52403

319/363-0189

All major brands of flex and rigid
wing gliders, new and used. Power
units, landing gear, accessories, in
stock. Certified Instruction. “Come
see us. It'll be love at first flight!”

MID-AMERICA GLIDERS
305 S. McCoy Street

Granville. IL 61326
815/339-2282

We offer professional instruction
and top quality equipment. Begin-
ning intermediate, advanced and
motorized lessons. Complete line of
gliders, parts and accessories.

SIMPSON MIDWEST
ULTRALIGHTS

Route 1, Box 114WA

Fisk, MO 63940

314/686-3578 or 785-9236
Dealer for Risers, FLAC, Weed-
hopper. Our accessory kits for Riser
elevators, pod/landing gear, ham-
mock seats, wheel pants. Aircraft
tubing, hardware -- catalog $2.
Experience with motorized only.

MINNESOTA GLIDER

2530 Nicollet Avenue
Minneapolis, MN 55404
612/870-0096

Representing most powered and
non-powered gliders and access-
ories. Specializing in Ultralight
Products, Weedhopper, and Gold-
wing. Experienced rigid wing
builders, airframe and sail repair.
USHGA Certified Instructors.
BOOKNOOK

4738 Main Street
Lisle,IL. 60532

NORTHERN SUN
2277 W. County Road “C”

St. Paul (Roseville)) MN 55113

| 850 Hoghollow Road

| Houston, TX 77054

| TRUEFLIGHT

GLIDERS & GADGETS

Rt. 3, Box 197

Liberty Landing Airport

Liberty, MO 64068

TOW KITE: GLIDER EXCHANGE
2531 Cedar Point Drive
Janesville, WI 53545

MONARCH FLYING MACHINES
Aerohead Airport

Chesterfield, MO 63017

SC

3043 Given Avenue
Memphis, TN 38112
901/324-9121

Mid-America headquarters for
powered ultralights. Also dealers for
all major glider manufacturers.
Slider accessories, repair, and
nstruction. Sub-dealershipinquiries
welcome.

SKYDIVERS OF TEXAS INC.
2553 Valley View Lane
Dallas, TX 75234

ULTRALIGHT POWER GLIDERS
INC.
2010Sarah Street

McELFISH PARACHUTE
SERVICE

2615 Love Field Drive
Dallas, TX 75235

SOUTHERNAIRSPORTS
1101“A” Power Bivd.
Reserve, LA 70084

LONESTAR HANG GLIDERS\
2200 “C” S. Smithbarry Road |
Arlington, TX 76013

NV

ASPEN HANG GLIDERS &
ULTRALIGHTS

P.O. Box 7115

Aspen, CO 81611
303/963-1504

Motorized and foot launch USHGA
instruction, sales, service. Eight
years in business - 6,000 students
taught. Dealers for Bennett, Wills, |
Flight Designs, Ultralight Products,
Manta, Kasperwing, and Soar-

master.

INFINITY HANG GLIDERS &
ULTRALIGHTS

898 South 900 East

Salt Lake City, UT 84102
801/359-SOAR, 572-3111

GOLDEN SKY SAILS
572 Orchard Street
Golden, CO 80401
303/278-9566

USHGA Certified school including
power and towing. Complete
airframe and sail repair facilities,
custom fabrication. Distributors for
Wills and Golden Prone Harness.

WASATCH WINGS, INC.
700 E. 12300 South

Draper, UT 84020
801/571-4044

Utah's largest hang gliding center.
Located minutes from the Point of
the Mountain. “Everything for the
hang glider pilot.” Lessons, Repairs,
Accessories and Glider Sales.

TREASURE VALLEY HANG
GLIDERS

5104 Albion

Boise, ID 83705

208/336-9492 eves.

USHGA Certified Instruction;
Sales of UP, Wills, Flight Designs, &
Centurion gliders; Service &
Accessories; Ratings & Site
Information. “Come Fly With Us!
Southern Idaho Offers Great
Soaring!”

SOUTHERN COLORADO
SCHOOL OF HANG GLIDING,
INC.

P.O. Box 7427

Pueblo West, CO 81007

SM

PAGE ONE NEWSSTAND
11200 Montgomery NE
Albuquerque, NM 87111

ULTRALIGHT AVIATION INC
10250 North 19th Avenue
Phoenix, AZ 85021

NP
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CAPITOL CITY HANG
GLIDERS
3248-A 39th Way, NE

Olympia, WA 98502
206/786-9255 or 206/456-6333
Dealer for Wills Wing, Manta, and
Moyes. All accessories. Qualified
service, repair, and assistance.
USHGA Certified Instruction.

HANG GLIDERS WEST

DILLON BEACH FLYING

SCHOOL

20-A Pamaron Way

Ignacio, CA 94947

415/883-3494

Wie sell and service all major brands
and parts, accessories, USHGA

instruction, all equipment provided.
After the sale it's the SERVICE that
counts. Hours: 10:00 to 5:30.

SEATTLE SAILWINGS

7130 California Avenue SW
Seattle, WA 98136
206/935-4539, 8-10M-W, 7-10 Th
Dealer for Flight Designs, Moyes
and the new Sensor 510. USHGA
Certified Instruction.

RISING STAR GLIDERS
1023 S. Adams, Suite 107
Olympia, WA 98501
206/456-3441

Considering foot launched soaring?
We at Rising Star are experts in the
field. Learn to fly on the latest and
safest gliders. All training materials
provided. DEALERS FOR WILLS
WING.

NOLAND ULTRALIGHT
AVIATION

103 Locust Street

Santa Cruz, CA 95060

THE HANG GLIDING
COMPANY

391 Dolliver

Pismo Beach, CA 93449

HANG GLIDER EQUIPMENT CO.

P.O. Box 16142
San Francisco, CA 94116

KITTY HAWK KITES - WEST
P.O. Box 828
Marina, CA 93933

CHANDELLE SAN FRANCISCO
198 Los Banos Avenue
Daly City, CA 94014

MISSION SOARING CENTER
43551 Mission Blvd.
Fremont, CA 90405

SKYWORKS HANG GLIDING &
ULTRALIGHT

527 Sinclair Frontage Road
Milpitas, CA 95035
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ELSINORE SKY SAILS
SCHOOL OF HANG GLIDING
15524 Grand Avenue

Lake Elsinore, CA 92330
714/678-4980, 674-3288

Dealer for Ultralite Products,
Embury Sky Systems, Price Co.,
and the new “Elsinore Line.”
Parachute repacking, instructions,
sales, service, open seven days!
R.Z. and Teresa Friend.

ULTRA SPORT,INC.

12780 Pierce No. 14
Pacoima, CA 91331
213/896-1805

The only powered ultralight school
with a simulator allowing the
learning of basic flight maneuvers
BEFORE free flight. Complete
lesson course, powered sales and
service. Free information on
request.

HANG FLIGHT SYSTEMS
1208 K E. Walnut Street
Santa Ana, CA 92701

FLIGHT REALITIES
1945 Adams Avenue
San Diego, CA 92116

WILLS WING
1208—H E. Walnut Street
Santa Ana, CA 92701

ELSINORE VALLEY HANG
GLIDING CENTER

31381 Riverside Drive

Lake Elsinore, CA 92330

HANG GLIDERS OF
CALIFORNIA

2410 Lincoln Blvd.

Santa Monica, CA 90405

HANG GLIDING EMPORIUM
613 North Milpas Street
Santa Barbara, CA 93103

WINDSPORTS INTER-
NATIONAL INC (Formerly
Southern California School of Hang
Gliding

5219 Sepulveda Boulevard |
Van Nuys, CA 94538

orient

JAPAN SURFING PROMOTIONS
3-17-17 Hatori, Fujisawa City
Kanagawa JAPAN 251

europe

NOVA-AIR

Aero Sport Systems

Am Bahnhof

8531 Miesheim

West Germany

Tel. 09841-8883

We sell and service all models of
equipment. School instructor is
special-rated by USHGA (I-IV) and
is German Instructor/Observer.

VOL LIBRE DIFFUSION
16, Rue Bardinet
75014 Paris, FRANCE

AK/HI

TRADEWINDS HANG
GLIDING

Box 543

Kailua, HI 96734

808/396-8557

Learmning programs for beginners
through advanced. USHGA In-
structors and observers. Rental
gliders to wisitng ADVANCED
pilots. Makapuu Ridge Clearances.
Sales and services for Wills Wing
and Moyes.

MAUI SOARING SUPPLIES
Rt. 2, Box 780
Kula Maui, HI 96790

canada

HIGH PERSPECTIVE
RR.#2

Claremont, Ontario
CANADA LOH-1E0

ONTARIO HANG GLIDERS
801 Woolwich Street

Guelph, Ontario

CANADA MIN 6J2

CANADIAN ULTRALIGHT
AIRCRAFT

P.O. Box 640

Lumby, British Columbia
CANADA VOE 2G0

MULLERKITES, LTD.
3443 12th Street, NE
Calgary, Alberta
CANADA TZE-656

BIRDMAN ENTERPRISES
7939 Argyll Road
Edmonton, Alberta
CANADA T6C-4A9

AVIA SPORT

342 Boul. Tadoussac

St-Fulgence, Quebec

CANADA GOV-1S0, or

1045 Rue Principale

St-Paul d° Abotsford, Quebec
CANADA JOE-1A0

DEALERS...RETAILER...SCHOOLS:
Several levels of participation with Whole
Air are available. 1st/Magazine sales; all
businesses with retail sales may purchase
magazines for resale. Excellent margin,
credit for unsold copies, free UPS delivery
(over 20 copies), and Distributor rates
(over 50 copies). 2Znd/Directory
Advertising; very reasonable, uniform
appearance, all address information and 25
words copy, 3rd/Aero Market Places (1st
issue May/June ‘82; very limited space, and
qualifying conditions); National Class

Dealership listing, far-forward position in
magazine, reasonable rate, display type
space, choice of copy material.

Write for more information.

See Classifieds elsewhere.
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KITE %> LEAF “STANDARD" SAIL

# * & FRAME “CONVERSIONS "
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photo by Bettina Gray

T e

| include my check or money order as follows:

[J $29.50 FULL MEMBER ($32.50 foreign) — as a full member you receive 12
issues of Hang Gliding magazine, pilot liability insurance, and all USHGA

membership benefits.

[J $22.50 SUBSCRIPTION ($25.50 foreign) for one year.
[J $40.00 SUBSCRIPTION ($43.00 foreign) for two years.

Name
Address

Phone

B =

City State

I

I

|

I

I

I

I

I

| O $57.50 SUBSCRIPTION ($60.50 foreign) for three years.
I

I

I

I

I

I Send check or money order to:
I

I

»
TUBING  SEAMLESS DRAWN » *
BRIGHT DIP ANODIZED * *
%" X .035" X 12 (2-19 LENGTHS) ...... s0.61/¢7. W
17" X .065" X 12" (2-19 LENGTHS) ..... $1.44/FT. Y *
1%" X .058" X 12’ (2-19 LENGHTS) ..... S1T1/FT. | 3
1%" X 058" X 12' (2-19 LENGHTS) ... .. $1.91/FT. W
17" X .058" X 12’ (2-19 LENGHTS) ..... $2.06/FT. g ) =
2" X .058" X 12’ (2-19 LENGHTS) ....... $2.06/FT. T o0
CABLE * *
3/32", 7x7 COATED STAINLESS STEEL s 21FT. W
WHOLESALE CATALOGUE—$1.00 REFUNDABLE : »*
LEADING EDGE AIR FOILS, INC. % %
331 South 14th St. »
Colorado Springs, Co 80904 #*

303 632-4959 *?*
*****'k**********

USHGA, Box 66306, Los Angeles, CA 90066

Zip

Convert your
STANDARD glider
to a LEAF TALON

for only $465.00

. WEHELP YOU FLY!

We're the United States Hang Gliding Association.
Join us and get Hang Gliding magazine, the world’s
leader in the sport. We cover foot-launch hang gliding
exclusively! Beautiful color photography, technical ar-
ticles, contest results, feature stories, new products,
equipment evaluations, how-to articles — all written by
the sport’s top names — fill our pages.

$500,000 pilot
liability insurance

Site insurance for
chapter clubs
Local, regional and
national
competition

Pilot rating
program

Tandem and
ultralight insurance
and much more!

% KK Kk ok Kk ok ok ok ok ok k k

Special Features

RAISED KEEL POCKET
L BATTENS PER SIDE

TIP LIMITORS
BRIDLE SYSTEM

LEADING EDGE AIR FOILS, INC.
331 South 14th St.
Colorado Springs, Co 80904
303 632-4959

DEALER INQUIRIES INVITED

%k ok ok ok ok ok ok ok ok ok ok
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AITRCRAFT

ALTI

e ACCURATE & SENSITIVE
e 20,000 FEET
e 20 FOOT INCREMENTS

* 3" DIAM
* $98.00

U5, add 54 shipping/packing for each instrument ordered; Foreign orders add $10
shipping for each, Certified Check or Money Order. Please allow 3-4 weeks for delivery

Personal checks take 6-B weeks for processing.

Dealer Inquiries Invited

B & B Enterprises

e BAROMETRIC SET KNOB

EVER BEEN MAULED BY AN EASTERN PINE? Then
you're aware the experience doesn’t end when you pull your
digested sail out of the tree. You still need to send it back to
the manufacturer, wait a period of time sufficient to
condemn your diver to obsolesence, and pay enough to buy
every dealer in the east a six pack of Coors™. Now you have
an alternative!

AERIAL DYNAMICS can repair you sail at a fraction of
the time, cost, and anxiety normally endured when
grounded by a torn wing.

As well, you have the choice of repairing that small tearin
the center of a panel, with custome color inlays often-times
cheaper than replacing the whole panel.

So... if an Evergreen ever takes the wind out of your sail,
consider your alternatives.

METERS
ETER, 16 OUNCES
(U.S. Funds Only)

PGI'ICIIR’"III‘I‘II:

P.O. Box 151
Wildwood GA 30757
404/820-1962

P. O. Box 3114W
Hialeah, FL 33013

Experience

HGMA CERTIFIED

Tight Wires
Double Surface 70%
NASA Type Winglet

High Performance with Control!

Dealer Inquiries,

Sport Aviation Mfg.

P.O. Box 3975

San Clemente, CA 92672
714/661-6153

Floating X-Bar
Nose Angle 136°
L/D 10+

* 20¢ per word
* First order pre-paid. If multiple runs desired,
indicate the number of times; you will be billed
for all insertions after the first.
* P.O. Boxes, phone numbers, prices, make
(brand), model, size, and zip code all count as
one word each.
* Minimum order: $3.00
* Bold type face words 30¢ each, capitalized
words 25¢ each, $3.50 for each inch of line
(artwork) illustration/logo, $5.00 for each inch
of photographic display.
* Deadline is first day of month preceding
cover date. Example: May/June Whole Air has
a deadline of April 1st.
* Send to: Whole Air Classifieds

Box 144

Lookout Mountain, TN 37350

CB RADIO GEAR
40 Channel C.B. with battery pack, boom
microphone/helmet speaker setup. TRICK! Works
great. $110 with bag. Kurt Johnson. 743 Glenview Lane,
San Diego, CA 92037. 714/459.7845.

EIPPER QUICKSILVER
1981 Underwing Yamaha engine Team Eipper colors.
Brand New, never flown except test flown by Crystal.
Must sacrifice due to hospital expenses incurred on
motorcycle. $3,200. Gary Taylor, Blue Ridge,
GA 30513, or call 404/632-3628.

23

23B

QUICKSILVERS
Must sell 3 Brand New Ultralights, still crated. 1 Quick —
$3,000.00. 2 DoubleQuicks — $3,400.00 each.

Immediate Delivery. Phone 404/981-3751 or 404/688-
8551 anytime.

238
EASY RISER

Easy Riser — Mac 101 Maximizer, L.G., Plans for tail,
many extra parts, $1100., Trailer $400., Parachute $300.
Atlanta 404/993-7850.

Lazor Il s
Lazor I 175, with harness and parachute $900.00, Phone
916/272-5984.

MAXI SP 185 s

New in May 1980. Unusually EXCELLENT condition
prevails. $750. 704,/963-4216.
23

ATTENTION ALL FLYERS!
APPLY NOW

Positions available now at Crystal’s Job Corps at the
Flyer's Hostel, Barter work for lodging. Good deal, great
flying, fine friends. Check it out now! Write or call Shari
at 615/821-2546; or write at 4328 Cummings Hwy.,
Chattanooga, TN 37409

MXC

AVAILABLE NOW
Sales person (Clothing-Jewelry), Office clerk, Lifequard
(seasonal), Chambermaid, Gardener/Groundskeeper, .
. .all at the Crystal Air Sport Motel in Chattanooga.
MXC
EMPLOYMENT
Interested in becoming a COMMERCIAL ultralight
pilot? Register now! Pilot/crews needed nationally for a
variety of assignments. Send full resume including
photograph of your ultralight (air shot?), engine
specifications, xerox of engine and flight log and accident
notes. Send information and resume to: Ultralights, P.O.
Box 189, Newbury OH 44065.
MXB

CIRRUS & SPIRIT
CIRRUS 5A Excellent condition plus extra parts,
$650.00. SPIRIT 200 Ft? Good condition, $800.00. Both
are great intermediate ships. Call 714/776-1910 Days or
714/751-8599 Nights.
23,24

VIDEO ENTERTAINMENT

AOLI, COMET CLONES, AND POD PEOPLE! —
The 1981 International Cross Country Hang Gliding
Competitions in the Owens Valley of California ® 1982,
You are there for pilot’s briefings, blown take offs, dust
devil destruction and crash landings in Nevada! Ride the
truck up to Gunter launch where seventy pilots set up at
once! See thirty gliders work one thermal! Fly inside a
pod! Watch sailplanes enter a gaggle! Soar the White
Mountains with Eric Raymond in the Sunseed!
Awesome! Sixty minutes of selected footage. VHS/Beta:
$59.95. Rick Masters, P.O, Box 3094, Shell Beach,
CA 93449,

23, MXB

ULTRALIGHT WINNERS!

CGS Aviation will feature winners of local, regional, and
national competitions in our advertisements and articles.
If you have won a competition or set a record using a
CGS power system, send a picture of yourself and your
ultralight including all pertinent data to substantiate
(altitudes, speeds, point notations) to CGS Awiation,
4252 Pearl Road, Cleveland, OH 44109,

MXB

SAN FRANCISCO SCHOOL OF HANG
GLIDING
Private and Group Instruction by Certified Instructors.
Call 415/731-7766 or 992-6020.
22BMXB

THUNDER BALLOON
Balloon, Thunder, AX8-105. Less than 40 Total Time,
Dual Burners, Will consider trades. $11,500. Call
904/651-0881, or write: 24 Marlborough Rd. Shalimar,
FL 32579
22,23

HANG GLIDER EQUIPMENT COMPANY
For All Your Hang Gliding Needs. 3627 Taraval, San
Francisco, CA 94116, 415/992-6020.

22B,MXB

USED GLIDER SERVICE

Looking for a used glider? Selling yours? In 213 and 714
Area codes, call Doug Hertzog's Hang Glider Referral
Service, at 213/436-4891,

MXB

SAIL REPAIR AND CONSTRUCTION
SAIL INLAY DESIGNSt
CUSTOM SEWING
AERIAL DYNAMICS is owner-operated and seeks to
provide service and products to pilots on a small shop
basis. Less bother than going thru dealer networks, it is
also more personal than too-distant manufacturers, By
direct contact of craftsman to customer, AERIAL
DYNAMICS can provide reasonable prices, quality
work, and prompt service. Expansion of these services is
anticipated in the future. For further information, call
Dennis van Dam at 404/820-1962. Or write AERIAL
DYNAMICS, P.O. Box 151, Wildwood, GA 30757.
t5ee cover of May/June Whole Air
MXB

ELSINORE SKY SAILS PRESENTS

FOR MOTORIZED ONLY: The 28 foot Rapid
Deployment Parachute! Easy chest mount container, fly
away diaper. Demand the best for yourself, eight pounds
of life insurance! . . . Elsinore Sky Sails, 15524 Grand
Avenue, Lake Elsinore, CA 92330. 714/678-4980, 674-
3288. Dealer inquiries welcome. Also the 22 foot R.D.P.
in stock, all colors $425, 5 pounds.

22-23B

ASG-21
ASG-21 — 180 squares — Orange and blue trim. Best
specimen in the West. Needs new home. 714/459-7845.
23

LOOKING FOR SOME GOOD DEALS?
CHECK OUR NEW YEAR'S

CLEARANCE SALE!!
BRAND NEW

Geminl B8 i i it e e s $1445
TaAlOr D uiiiihirisie e e e e $895

Raven 229
Mosqguito 166

Seagull 10M

a0 b DI LI o SN AR Make offer!
Prices subject to negotiation. Gliders shipped anywhere
in heavy duty tubes. Similar savings on harnesses,
instruments, etc. Write or call for pictures, other info.
TREASURE VALLEY HANG GLIDERS, 5104 Albion,
Boise, ID 83705. 208/336-9492 eves.

EXCITING NEWS

Glenn Muehlstedt, the pioneer in Glider and Ultralight
insurance is now able to offer to you a comprehensive
liability policy for dealers and schools that provides:

1) A combined single limit of liability in the amount of
$500,000.

2) Premises Liability for your training sites (and we will
include land owners etc. as additional insureds.)

3)Premises Liakility for your shop or store.

4) Liability protection for the student while heor she is
training at your sites.

5) We will include as the named insureds:

A) Your business.
B) Your employees (including instructors).
C) Students while training.

The premium charges (subject to completion of an
available application) are as follows:

1) Flat annual charge of $150.00 per store or shop.

2) Flat annual charge of $100.00 per training site.

3) One time $20.00 charge for powered training
student, or $8.00 for foot-launched training student, for
the entire training program.

4) Flat annual charge of $50.00 per instructor. Also we
are able to offer an accident policy for students which will
provide $25,000 coverage for loss of life, medical
expenses, and other extensions caused by a hang gliding
injury for a flat charge of $25.00 during the entire training
program. (This is a super program.)

I think the programs ['ve outlined are very attractive
and offer the protection for which you have been looking.
If you are interested, please contact our office to obtain
an application, so we may forward you a quotation
immediately. If you have any questions, let me know.

HOLMBECK & ASSOCIATED, INC.
Glenn G. Muehistedt, Vice President
612/835-5365
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CHATTANOOGA, TENN. — Welcome to a new season with us. ... it'sgonna
be a great one. So say a definite majority of the industry persons to whom
we’ve recently spoken. Our 12,000 mile plus Winter Tour this year took us
from 30 below Minnesota to sparkling Los Vegas to pastoral Northern
California (mud slide time excepted) to the fast lane of L. A. and many points in
between. Lotta folks saying 1982's lookin’ good! One afternoon in an
interesting free-form discussion involving some top designer names and
industry leaders,the confident statement was voiced saying, “... performance
gains seem more, not less likely than ever before... we see no reason why
modern hang gliders cannot be stretched to 16:1 or more in the foreseeable
future.” No sense dealing details yet, ‘cause no one has a crystal ball, but
industry-wide (at least the “heavies”) are looking at wings that could go faster,
flatter and yet go slower better (land-able!). Phrases like, “... variable
geometry airframes and/or sails... augmented weight shift controls... in
flight trim control...” all make the attentive sit at attention with interest. Oh
boy! So let's look around. Perhaps back east is the place to start since that’s
where the Tour began. In Massachusetts, a familiar name, Tom Peghiny, is
ready to market something he calls an Integrated Trike. With a hybrid-
composite airframe, and close coupled rudder, the $3600 (estimated retail with
small engine) craft may be among the first real steps to a motor-glider (our
thought). Soon to arrive is a fold-able flex-wing ship (trike) with 165° nose,
tremendous pre-loaded leading edges, 30 foot span, A.R. of 6.0, and 155
squares. The Sky Cycle will be built/shipped by Denny Franklin (Maxair
Hummer builder) and marketing will commence shortly. Over in Minnesota
the B.R.S. is here! Boris Popov is ready to deliver the efforts of his seven
years of developmental work (see ad pg. 7). We plan a complete write-up in the
May/June Whole Air, but the safety of ballistic recovery systems is available
today. As though running one of the country’s leading shops (Northern Sun),
and developing the BRS weren’t enough, busy Boris has also introduced a line
of snow skiis for ultralights. Called Snow Skys™, they are not only extremely
professional appearing, but priced at about half the competition's prices. And
what better place to develop snow skiis than Minnesota, eh? (See ad pg. 44) In
the same metropolis, Glenn Muehlstedt has got his insurance engine full
stoked. Whole Air will help explain the wide array of insurance plans now
offered by Glenn in a new column called, “Insurance Answer Man.” Back a tad
farther east, new big bucks are flowing to the Hawk from CGS. Yep, new
investment for the Patent Man, Chuck Slusarczyk, from, you guessed it,
another Pole! Fellah by the name of Frank Durkalski, and son, Court, own the
world’s largest fuel pump bearing manufacturing business. The company,
Truline Bearing, makes components for the majority of flying machines
including the behemoth Boeing 747. Part of Frank D's interest is pursuing the
patent rights, and plans are being laid. Also, the new greenbacks will conceive
a new offspring, Hawk Ltd. whose purpose will be R & D, testing, and
development. From the chilled east we went to chillier (?!) Simi Valley,
California and got some most enjoyable Pro-flying on Pro Airs from Dick
Boone and company. It warmed up finally and Grigsby set new flying marks
for a site referred to as “the backside of Grigsby's Ridge.” It overlooks the Pro
Air factory in Simi. This new company now offers a complete line of ships from
their top ‘o the line ProStar, to the more familiar Pro Air, to the super-
intermediate entry called the ProBreez. Watch for upcoming Pilot Reports on
these new ships. From Simi we ventured northward to Flight Designs, where
so much is happening, space will only permit skimming the tops of the clouds.
They have a new super-intermediate, the Javelin, not based on their Demon,
but rather a whole new design (see pg. 2, IFC). Of course, we have been saying
some things on their very deluxe Jet Wing. But they are nearing the time
when they will unveil their new FD-1 Ultralight. We saw it. Itis no re-make of
other designs, and they've spared no expense to make it deluxe, too. The
public is to view it first at ‘82 Sun ‘N Fun. Then, Flight Designs is nearing
completion of their ballistic system, somewhat different in concept from the
BRS. More on that as it nears final preparations. Next is a new hand
deployed chute (see pg. 11). Even all that is not it... a new flex-wing is in
progress (NOT near final stages, tho), and everywhere you look, growth is
evident. Their list of new products and projects is almost fatiguing to take in,
and reflects their “... here for a long, long time” philosophy made so possible by
the marriage with giant Pioneer parachutes. The situation is so solid that even
the “older” employees feel glad they “got in” on the action when they did. One
very important fact (we felt) is that they will NOT abandon their substantial
hang glider market — hardly, as much expansion is planned there as well. A
last note is that Flight Designs products are now covered with Product Liability
Insurance to the magnitude of $10 million. The fifty vear old, $54 million
(annual sales) Pioneer company provides this, as they are what is known as a
“deep pocket” legal-ese-wise. From Salinas, having waited till the mud slide
disaster passed, we slid up to Manta, where we were given the executive tour
of the Fledge Ill andFoxbat trike by Manta hot pilot, Rex Miller. Typically
Manta in slick, well-tooled finish, the outfit who has supplied all of Pterodactyl’s
wings has now entered the “motor market.” We laid plans for a flight reveiw of
the Foxbat so keep lookin’ thru these pages. Our north California excursion
cut short due to the weather wait, we returned south toward 100 mile-an-hour
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Santa “Banana” winds, and stopped at Seedwings to see revered designer
Bob Trampenau. Bob’s had the best year in his history, selling over 75

Sensor 510's from June ‘81 thru Jan ‘82. It's the best glider EVER for them |

and ahead of its time. See Pilot Report in this issue. Things are so good looking
for Seedwings in ‘82 that Bob asked us to convey word that he is seeking
employment applications for full fabrication of airframes, full assembly, test
flying and shipping. The work is managerial as well. At the Aolus factory, we
were told that their new Sonic flew near the end of ‘81. They now plan to get all
details cleaned up before first exposure, but find better slow speed, MUCH
better landings and more conventional handling, still in the very wide nose
class. Now we're driving through L.A. (cough!) to Wills Wing. Next to them is
Hang Flight Systems, who has a “Fashion Show” (huh?) planned for March
23 at 7 p.m. at H.F. They'll have live models (famous diver names) displaying
merchandise. Sounds unique. At Wills, things are bristling with activity.
Having added Tom Price and Rich Pfeiffer to the staff has upped the already
fast pace. They have their super-intermediate Harrier Il ready and it could be
the most proven such out (what with many hundreds of Harrier I's in the field).

Of course, things are proceeding on Duck production. Over 200 are already |

sold and no one has even seen one yet! Plus accessories galore, including the

Bulletman harness (see pg. 15). We got in it, and surprise (!), it’s pretty |

comfortable. Definitely easy with its automatic bomb-bay-doors. Slick(er) is
the key word with this super-faired harness. Watch for Pilot Reports on the
Duck and Harrier Il maybe as early as next issue. An industry Sidebar is the
early February marriage of designer genius, Steve Pearson, to Nancy Kells
(sister of Rob). Congratulations Steve and Nancy! Outside Wills we ran into
Roy Haggard as he and Meier returned from an HGMA meeting. At the
gathering Meier was elected Prez’ of the HGMA, with Roy as V.P., and Dick
Boone as its Sec'y. Roy was pressed for time but gave us a thumbnail sketch of
things at UP Sports. Their entry to the massive board sailing market is in high

gear, with them producing finished products. It is indeed a sports field with |
giant potential, and their considerable personnel talents may have theminthe |

lead a la hang gliding and the Comet. Things are also very active for their
Gemini, which has been thoroughly developed and looks to sell extremely
well for UP. Watch for a Pilot Report on this ship, too. Soon. Cross-town (L.A.)
to Uncle Bill's, things are into a new energy level as Bill adds Bob England
and Steve Aycock to Mark West for significant design/development talents.
England did the Demon for HiWay (Britain) and Aycock is recalled for his trike
victory at last year’s Arizona Air Race. This group has the X-Series flying
better than ever and we’re sure they'll be looking to win again, as this issue is
being printed, at Air Race Il (Feb ‘82). Bennett is busy with other products as
well, like a voice-actuated FM radio helmet, a super-light ‘chute, and an
instrument panel (see news releases). Bill also told us more about a huge Bible
distribution program to Red China (!?). Yep, the Hunt “silver magnate”
Family is trying to gather a reported 200 ultralights to GIVE to the Red Chinese
Sports Federation in return for the priviledge of placing Bibles in Chinese
hands. Bill's trikes are heavily involved, but at press-time, details were far from
complete or certain, and the future still unknown. Time will tell. Also contactec
were DSK Aviation (Honcho), American Aerolights (Eagle), and Eipper
(Quicksilvers) among others. Chuck Stahl showed us his newest
Centurion at Flsinore. Chuck reports good response to his Whole Air ad,
even from Yugoslavia and Taiwan (we do get around!). Marketing of the
Centurion, with its nifty articulating winglets, is going fine, tho typically slower
through in winter. He plans to visit Chattanooga with his bird, allowing a Pilot
Report in a summer issue. We didn’t get aride on the craft, however, as a flight
was available on a Duck first, and then it was time to head to Sin City, Los
Vegas, for the Eipper Extravaganza. Gobs of things going on for
ultralighting’s Numero Uno (their claim). A Two-Seater MX, snow skiis, a
single cylinder Cuyuna Quicksilver with a weight-shift-moved elevator, a
special motorized emergency ‘chute and free-fall-capable harness, plus floats,
radio helmets, wheel pants, gear bags, new literature, and on and on. Whew!
But the main event was the Seminar. Held at the lavish MGM Grand Hotel,
Eipper had room for the over 200 attendees, and had four Quicks set upin the
meeting room. In the most professional Seminar to date, Eipper announced
their No. 1 status, which they alleged the competition acknowledged. They
sold 2200 units in ‘81, tripling the previous year’s sales, grossing $7 million. As
you might suppose, they feel ‘82 is going to be a blockbuster. In Dallas Texas
near the end of our Tour, we visited with ex-USHGA Prez, Dave Broyles. He'’s
leading again, now for the Ultralight Pilot’s Association, or UPA. Formed
under the wing of the AOPA (3 times larger organization than the EAA) UPA
may fill the void for UL Pilots. The AOPA was in contact with USHGA and
liked the no-regulation attitude of Yoo-sh-ga. Should be interesting to follow
their developments, as we will. On a last but sad note, Bennett informed us
that Andy Jackson, operator of Pinecrest Flight Park (Crestline site) has
been hospitalized. We'd like to encourage those familiar with Andy to drop him
a positive word, care of: Pinecrest Flt. Pk., Pine Street, San Bernadino,
CA 92410. Got news or opinions? Send ‘em to Product Lines, Box 144,
Lookout Mtn, TN 37350-0144.
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