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Introduction
The objective of flying by exploiting the air motions
(a) as long as possible
(b) as far as possible
(c) as fast as possible
(d) as often as possible
(e) as cheap as possible
(f) as free as possible
has been attempted and realized in different ways.

At the start of the sport of soaring the main goal was
(a) (endurance), based on slope soaring and bungie
launching,.

When the possibility of thermal soaring was discov-
ered and winch launching and aero-tow were intro-
duced, the interest shifted towards (b) (cross-country
distance), quickly followed by (c) (speed), the two
objectives being intertwined.

The development of hang-gliders and paragliders,
aimed at (e) (low cost) and (f) (freedom), started late
but very successfully.

The development of powered sailplanes also aims at
(f) (freedom), in particular: freedom from launching
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equipment and means of retrieving.

The development of “ultra light” and “light”
sailplanes (the object of this paper) also aims at (e) (low
cost) and (f) (freedom): freedom from expensive
launching equipment, freedom from heavy bureaucra-
cy (for instance, less demanding certification process-
es), freedom from the need of airfields.

The recent introduction of the “World Class” can be
seen as a compromise between (a), (b), (c) and (e).

It is interesting to note that the objective (d), to
soar as often as possible, i.e., the ability to exploit
very weak soaring conditions, has received little
attention so far.

1. A gap.

The objective of improving hang glider performance
on one hand, and the effort to produce cheaper con-
ventional sailplanes on the other hand, has produced a
new breed of sailplanes which are often mentioned as
“ultra-light” or “light” sailplanes.

Under this name, however, we find sailplanes that
differ considerably in purpose, design and perfor-
mance.
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For a couple of decades this development has taken
place in America in a more significant and detectable
way than in Europe.

The distinction made between “ultra-light”
sailplanes and “light” sailplanes appears to be more
clear cut in America, the former being more or less a
development upwards of hang gliders (within the FAR
103 empty weight limit of 70 kg), the latter over that
limit and sometimes approaching the features of a con-
ventional sailplane.

The gap between hang gliders and conventional
sailplanes and how the so-called “ultralight” and
“light” sailplanes tend to fill this gap are shown in the
plots of an index of performance, L/Dmax, Vs, wing

span, b (Figure 1), empty weight, W, (Figure 2), max.

Superfloater,....) are strong-
ly affected by the requirement of being designed for
homebuilding.

Answers to a questionnaire promoted by the OSTIV
Sailplane Development Panel in 1996 gave the results
summarized in the table following this paper.

Far from being complete, this inquiry shows that
some kinds of regulations relating to ultra-light
sailplanes exist in the USA and Italy, a proposal (not
known to the author whether already officially adopt-
ed) in Germany, where an empty weight limit of 70
(FAR 103), 80, 90 kg, respectively, is set for single
seaters.

These limits appear to be more applicable to
upgraded hang-gliders than to downgraded conven-
tional sailplanes. In fact (Figure 2) only the Swift seems
to comply with FAR 103,
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MONARCH [3]
Main data:

b =13 m (wing span)
A =9.5 (wing aspect ratio)
We =100 kg
Wihax= 204 kg
Wmin=0-81 m/s at 48 km/h
L/Dpyax =20 at 64 km/h

(Figure 6)
(Figure 7)

Figure 7.

3. Exploitation of “micro lift”

The objectives of low cost of both the machine and
its operation, the possibility of homebuilding from
plans or kits, naturally led to small, light and simple
sailplanes.

The combination of a low wing loading (W/S) and a
high Cy pax (see the Carbon Dragon, in particular)
produces a low sinking speed and a small circling
radius.

Perhaps in a somewhat serendipitous way, it was
discovered that some of these light sailplanes are able
to exploit weak air motions, in particular at low alti-
tudes, which are out of reach of both hang-gliders and
conventional sailplanes [5] [6] [7].

As underlined by Bruce Carmichael [9], the most
powerful parameter that affects the minimum sinking
speed (W in) is the so-called “span squared loading,”
i.e., gross weight (W) divided by the square of the
wing span (b), W/b2,

The value W /b? for typical standard class sailplanes
ranges from 1.61 to 2.14 (weight in kg and span in m).

A diagram of W/b2 versus wing span presented by
Carmichael [9] (Figure 13) clearly shows the powerful
effect of wing span when associated to low weight as
in the case of human powered aircraft. However it also
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shows how well placed the very light Carbon Dragon is,
notwithstanding the small span.

Sinking speed may also be correlated with W /b2 [9]:
Win = 0.17 +0.25 W/b2 (m/s)

where W in the above formula is expressed in kg and b

Figure 8.

Figure 9.
TEMPEST [4]
Main data: b=13m
A=12
(Figure 8) VnE= 120km /b
Vg=42km/h
(Figure 9) Win =086 m/s
W, =100 kg

Wnax = 200 kg
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CARBON DRAGON [5] [6] [7] [8]
Main data: b=134m
A=129
S=14m?
We =66 kg
Winax = 152 =66 + 86 kg

W /S ax = 11.8 kg/m?2

L/ Digan =25

Wmin =0.51m/s

VNE =112 km/h

Vo =32km/h
CimaX= 2 (estimated)

Figure 10.

(Figure 10)
(Figure 11)

Figure 11.

in meters. Carmichael’s diagram w i Vs. W /b2

(Figure 14) shows how the Carbon Dragon fits between
conventional sailplanes (powered and not) and the
human powered aircraft.

Evaluating the ability of the sailplane to exploit
“micro lift” wp, i is not everything, of course. The cir-
cling radius is an even more important parameter and
is strongly dependent on wing loading W/S and
Ci.MAX- Maneuverability at high angle of attack, safe
stalling and more, are of paramount importance.
According to flight reports [5] [6], all these qualities
seem to be possessed by the Carbon Dragon.

Another interesting design is under development in
the USA namely, the Ciba Hawk. According to data
kindly provided by Bruce Carmichael and from [8], it
is “intended as the next step beyond the Carbon Dragon
for exploiting micro lift.” The main specification data
are: b =15m, A = 19.2, W, = 68 kg (probably opti-
mistic!), Wyay = 159 kg, W/S = 13.6 kg/m2, W/b? =
0.144 Ibs/ft“, L/Dpyax = 354, Wpin = 042 m/s and
wing Cp max = 2.2!

It will be interesting to see the performance of this
ultra-light sailplane. It demonstrates the rising interest
in the USA for the exploitation of weak conditions in
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contrast to the long established tenden-
cy of high speed flying, the floaters against the racers!

Another claim for low sink aimed at exploiting
weak conditions comes from von der Kreek [10].

Here, the importance of a relatively larger span is
emphasized and a high wing loading is tolerated. The
calculated sinking speed does appear to be very low
(below 0.5 m/s). The circling radius, however, appears
to be too large for micro lift exploitation.

4. Airworthiness Requirements: Yes or No?

The information available to the author on existing
regulations or requirements in various countries is
very limited and unofficial.

Looking again at the table at the beginning of the
paper, ultra-light sailplanes exist only in a few coun-
tries. Of course, hang gliders have been kept out of the
picture.

As already stated, the USA, Italy and possibly
Germany have set an empty weight limit of 70 (FAR
103), 80 and 90 kg, respectively, for single seaters.

Bruce Carmichael notes: “We are still governed by
Part 103 with a maximum empty glider weight of 155
Ibs if we wish the freedom from government regula-
tion enjoyed by the hang gliders. Efforts have been
made to increase this without success.”

JAA has a clear standing (Figure 15): JAR-22 is not
applicable to ultra-lights. Not too bad: could you imag-
ine JAR-22 applied to a Carbon Dragon or to a Ciba
Hawk? The empty weight of the glider would rise to
such values that micro-lift exploitation would be
impossible!

In the actual situation, therefore, a void also exists
from this standpoint between hang gliders and con-
ventional sailplanes, i.e., between full freedom and
heavy restraints.

If an expansion is wanted for these attractive “light”
sailplanes beyond the boundaries of home building
and of “experimental” categories and the like, one way
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SUPER FLOATER [4]

Main data: b=11.6m
A=844
(Figure 12) S=15.6m?
W, =81kg

Wnax = 181 kg

W/Smax = 11.6kg/m?
VNE =96 km/h
V¢ =37 km/h

L/ Diiasy =152
Wmin =091 m/s

to go about it could possibly be to promote sensible
reasonable regulations.

Who does not see a danger there? When you opt for
regulations you know where you start but not where
you will get to. The loss of a certain degree of freedom
could certainly be a price to pay.

From the safety point of view it is hard to deny that
the applicable airworthiness standards should not be
the individual choice of any designer or homebuilder
or user, more so if the aircraft is intended for series
production.

At least basic commonly agreed guidelines should be
available as advisory material.

The adoption of airworthiness requirements named
Lufttuchtigkeitsforderungen fue Gleitflugzeuge, LFG, is

under consideration in Germany. Proposed by Hans
Grannemann [11] they are intended as being applicable
to single-seaters up to 90 kg empty weight and two-
seaters up to 135 kg (Figure 16).

These requirements are laid down in a similar way
to JAR-22 but, of course, they are much less demand-
ing. For instance, limit load factors are +4, -2 instead of
+5.3, -2.65 (cat.U). Vp,in is given as 2/3 of that speci-
fied by JAR-22 at equal Cpy,i, and W/S.

It is not clear to the author if such requirements
should be a matter of concern for the German Aero
Club or for the German airworthiness authority,
LBA.

This is a delicate and controversial matter to be
taken, however, into serious consideration.
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(NPA 22A-60)

ACT 22.1(a)

Add a new ACJ below JAR 22.1(3)
as follows:-

[ACJ 22.1(a) (Interpretative Material)

JAR-22 is naot applicable to aeroplanes classified as
hang-gliders and ultralights or microlights. The
definitions of these aeroplanes differ from country to
country. Hawever, hang-gliders can be broadly
defined as sailplanes that can take off and land by
using the pilot’s muscular energy and patential
energy.

Ultralights or microlights can be described as very
low-energy aeroplanes, as some of their main
characteristics are strictly limited. The following
criteria are often used (alone or in combination):
stalling speed, weight to surface ratio, maximum

take-off weight, maximum empty weight, fuel
quantity, number of seats.

In addition, both hang-gliders and
ultralights/microlights are usually not type-

certificated, and JAR-22 prescribes minimum
standards for the issue of type certificates. This
fatter interpretation could also apply to aeroplanes
having restricted certificate of airworthiness - JAR-
22 is nat applicable to such aeroplanes.]

Figure 15.

The introduction of “light” sailplanes among con-
ventional sailplanes, by far the main concern of IGC,
would probably meet with scarce interest and compe-
tence of the IGC delegates, most of them being strongly
interested in racers and, presumabiy, much less or not
at all in floaters.

What about the FAI Homebuilt Aircraft
Commission? In this case the concern would be limited
to homebuilt aircraft.

Maybe an ad hoc Commission would be a better
solution. Who knows?

What really matters is that the potential value of
these new emerging sailplanes is understood, appreci-
ated and action should be taken.

Our American friends are well on the way. The
country where hang-gliding was born as a modern air
sport, is also the country where the pioneering activity
of these new developments is taking place. There, the
idea of establishing a new “Light Sailplane Class” has
already been launched [12].

Through its prestige and the competence of its spe-
cialized Commissions, by orientating towards the
achievement of records, badges and competitions, the
FAI has great power to promote and develop air
sports.

The opportunity to rejuvenate the sport of soaring

5.1s FAI concerned?

Certainly it is!

The FALI structure tries to cover all air sports. This is
not easy in an ever changing scenario.

When a new air sport or a new way of doing a given
air sport appears, the problem arises whether a new
Commission should be set up or an existing Commission
be given the task of dealing with the new activity.

When IGC was asked: “do you think that glider aer-
obatics belongs to you?”, the motivated answer was
“no,” and glider aerobatics was assigned to the FAI
Aerobatics Commission.

When, not many years ago, IGC was asked: “do you
think that motorgliders are of your concern?”, the
motivated answer was “yes”, and a Motorgliding Sub-
committee was created within IGC.

Now, what about “ultra-light” and “light”
sailplanes? Do the former belong to the Hang gliding
Commission, and do the latter belong to IGC? This has
not been decided so far.

The introduction of such ultralight as the Swift and
the Carbon Dragon among hang-gliders would mean to
give up two very peculiar features of hang-gliders: to
be foot launchable and landable and to be controlled
by C.G. shift.

VOLUME XXil, NO. 2

Lufitichtigkeitsforderungen fir Gleitflugzeuge
(LFG)

Fassung vam November 1994
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Figure 16. “
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ULTRALIGHT GLIDERS {March 1996)
Country 1. Do U/L gliders exist 1. If yes, are they 3. Da regulations or reqs. relating to
and fly in your country? designed or built U/L gliders exist in your comtry?
in your country? If yes: weight {W)? speed (V)?
operating limitations?
1. Australia YES imported NO
2. Austria NG - NO
3. Czech Rep. NO NO
4. Finland NO - NO
5. France under construction ymported  (plans) NO
(Carbon Dragon) )
6. Germany YES maostly amaleur YES: Airworthiness Reqs. LFG, Nav.1994
constructions Wempty: single 90 kg, double 135 kg
¥ = 50 km/h
7. Inaly YES designed and YES: Government law n.106, 25.03.85
(one model: Silenr) built in Italy Wempty: single 80 kg, double 100 kg
Operating limitations: 500 N ground elc.
8. Poland YES a prototype desipned NO
ard built in Poland,
hoine-built units
9. Switzerland NO - NQ)
10. UK YES designed and built in UK NO
(Ann Welch) {onc or two built
but not Mying now)
L1. USA YES designed and built YES: FAR 103 (operating limitations)
in USA Only single scaters allowed
Wempty =155 lbs = 70 kg
Table

through proper action in this field of “ultra-light” and
“light” sailplanes, should neither be missed nor
delayed.
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