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FOREWORD

The actual situation and possible future developments
of motorgliders and motorgliding are dealt with. Consid-
erations, data and statements presented here are largely
based upon the outcome of meetings organized during the
1stWorld Motorgliding Championships (Issoudun, France,
July 1990), of the meeting of the FAI International Gliding
Commission (Queenstown, New Zealand March 1991)
and of personal contacts with experts and glider and
motorglider designers and manufacturers.

1. THE ACTUAL SITUATION.
1.1 Motorgliders in operation and in production.

The number of flying motorgliders of all types in the
world amounts to approximately 3,500, about 1,500 of
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them in Germany.

They can be classified as self-launching or self-sustain-
ing motorgliders, briefly: SELF-LAUNCHERS (5L) and
SELF-SUSTAINERS ( SS ).

The S5, with engine and propeller retracted, are high
performance gliders. The SL can be split into two catego-
ries: the TRAVELLING or TOURING MOTOR GLIDERS
(TMG), similar to small acroplanes but having some soar-
ing capability; the rest, mostly with retractable engine and
propeller, are high performance gliders when the power
unit is retracted. We may call the latter HIGH PERFOR-
MANCE SELFLAUNCHERS (HPSL) (fig.1, 2).

According toarough personal estimate, the numbers of
motorgliders of the three different types in operation
today areas follows (from Jane’s 1990 /91 and other sources):
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55: 250 (approx. 79%)

HPSL: 700 (approx. 20%) )
SL: 3,200(93%)
TMG: 2,500 (aprox. 73%) |

Total: 3,450

In Germany, according to LBA (July 1990), the corre-
sponding figures were:

S5 140(10%)

HPSL: 180(13%)
SL:1,280(90%)
TMG: 1,100(77%)

Total: 1,420

Where are they produced at present? Table I gives the
situation.

In order to get an indication of the actual trends, a
simple questionnaire sent to the main manufacturers of
both gliders and motorgliders (Glaser-Dirks, Rolladen
Schneider, Scheibe, SchemppHirth, Schleicher) produced
the answers summarized in Table II.

FIGURE 1. A touring motorglider: The Dimona
(Hoffman, Austria).

FIGURE 2. A self-sustainer: ASH-25 MB (Schleicher,
photo by Selinger).
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The picture resulting from the information gathered is

quile c car.

(a) TMG represent more than 70% of the existing
motorgliders.

(b) Production of TMG takes place in several countries,
whereas HPSL are produced in a few countries and
SS only in Germany.

(c) An increasing number of high performance gliders
are delivered with an engine on board (on both SL
and S5 versions ) .

(d) All manufacturers building both gliders and
motorgliders express opinions which clearly mean
thatglider pilots (their customers) would appreciate
the admission of motorgliders into gliding champi-
onships and (all but one) to glider records.

(e) The electrical connection between the propeller and
the (electrical) barograph is provided enly upon
request. This is a detail but relevant in relation to the
reliability of the flight documentation system.

1.2 Motorgliding competitions.

Since the 60’s motorgliding competitions have been
organized in Germany. The competition held at Burg
Feuerstein in 1970 can be considered the first champion-
ships at national level.

Six European Motorgliding Championships havebeen
held sofar, the firstone being at Burg Feuerstein, Germany
in 1978 and the latest in Issoudun, France, in 1988.

For the first time World Motorgliding Championships
were held at Issoudun, France, in 1990.

At the beginning TMG's were the only motorgliders to
take part. Their number was still considerable at the Euro-
pean Championships 1986 in Austria. AtIssoudun 1988 a
class was available for the TMG but the participation was
not sufficient for a championship to be declared in this
class. Atthe World Championships 1990 they were totally
absent, as expected. At present, therefore, TMG are out of
competitions.

At Issoudun 1990 two classes were flown out of three
available: with only one entrant, the so-called15 meter
class was cancelled.

In Class 1 (wing span over 18 meter) 7 HPSL and 8 S5
were competing. In Class 2 (wing span up to 18 meter)
there were 10 HPSL and 8 SS. The number of S5, therefore,
approximately balanced that of HPSL.

All the above mentioned championships, and other
onesatnationallevel, are basically gliding championships
for high performance gliders having an engine on board
which allows them to avoid an outlanding,.

The self-launching capability is not prized at all. S5,
therefore, are admitted without problems. The use of the
engine is discouraged: if you use the engine you get no
speed points; moreover, distance points are reduced in
proportion to the engine running time.

From the point of view of scoring, therefore, using the
engine has a similar effect as outlanding in gliding cham-
pionships.
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TABLE 1. Motorgliders in Production.
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pable of being restarted in flight
The philosophy behind the rule that the motorgliderbe,
inasense, “mutilated” to be allowed to attempt for glider
records is that the availability of an engine that can allow
the pilot to escape a difficult situation if necessary, allows
him to take decisions (as flying over unlandable terrain)
which the plain glider pilot would not take for safety
reasons. This argument is rejected by many motorglider

Data mainly from Jane’s 1990/91. Data may be incomplete; in some
cases production may have stopped or be discontinued.

1.3 Motorgliders admitted to gliding competitions.

In most cases motorgliders are admitted under the
condition that the engine cannot be used at all, even for
self-launching.

Therefore, either the engine compartment doors are
sealed or the propeller is removed.

InNew Zealand, “motorglidershaveanisolationswitch
fitted (a modification fully accepted and approved by the
Civil Aviationauthority) preventing the motor being raised
afterlaunching. Alsomotorgliders mustcarry abarograph
capable of recording engine running time. This solution
has been adopted satisfactorily for nine years.” (reported

pilots as untrue on the ground that they do fear that the
engine may not start.

There is probably another reason behind the rule: the
actual flight documentation systems are not (yet) reliable
enough to givea proof, beyond any reasonable doubt, that
the engine has not been (re)started during the perfor-

mance. [fs0, however, onewould obviously object that the
same doubtshould apply to the case of motorglider records.
1.5 Badge flights.

The Sporting Code allows the use of a motorglider
whatever (either SL or SS) for glider badge flights, pro-
vided that there is proof that the means of propulsion was
not operated during the performance.

This requirement is much less restrictive than that
prescribed for glider record flights because, in the case of
an aborted attempt, the pilot may avoid an

by A.E.Timmermans at the IGC meeting, March 1991).
1.4 Records.

The FAI Sporting Code, Section 3, considers separately
gliders and motorgliders. For a long time only SL were
admitted to motorglider records. Following a decision
takenby IGC inMarch 1991, from May 1stonwards SS are
also eligible for motorglider records.

TABLE II Answers to Questionaire
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Tn many clubs and gliding schools they are used
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(patrol, ecological observation, detection of forest fires,
observationand surveillance, aerial survey and photogra-
phy, etc.): recentexamples are the RE-10in Brazil, the HU-
lin China and the Stemme 5.10 in Europe, but many more
exist.

From the sporting point of view - the FAl domain - they
are under the jurisdiction of the International Gliding
Commission (IGC), as everybody knows. The actual rules
of the FAISporting Code, however,arenomore suitable to
them: they are no more used forcompetitions, records, and
very little for badge flights. This is a pity, because the
stimulus to improve the sporting performance hasa pow-
erful beneficial effect on the technical development and
refinementofthe machine, notto mention otherimportant
positive effects.

A competition appealing to them is required. It cannot
bebased on pure soaring, because the soaring capability of
the TMG is relatively modest. It was recognized at the
Issoudun meetings (July 1990) that a competition so con-
ceived that the use of the engine is encouraged in case of
weak soaring conditions would better suit this type of
motorgliders.

A competition of this type, called “International
Economy Air Race”, was held in Torino, Italy, in July
1988.Four classes were available: 1. light production air-
craftup to1750kgall-up weight, 2. lighthomebuiltaircraft
up to the same weight, 3. motorgliders with fixed propel-
ler, 4. motorgliders with retractable propeller. Competi-
tors were required to optimize the ratio V'?/f, where V is
the speed on the course and f s the fuel consumption per
unit of distance covered. The fuel consumption was
measured by weighing the aircraft before take-off and
afterlanding. The very accurate scales required (capable to
appreciate less than 100 g in a range of weights up to 2000
kg) were provided by Aeritalia (the Italian aircraft manu-
facturer, now called Alenia) as a form of sponsorship.

Fourtasks were flowninthe 5daysavailable. Although
the participation was limited (Sin class 1, 2in class 2, 7 in
class 3 and 1 (!) in class 4), much interest was raised,
particularly in class 2 and 3. It was evident that the knowl-
edge and skill of a glider pilot played an important role.

At the beginning, for the sake of promotion, competi-
tions of this type could be organized in the same site and
at the same date of motorgliding cham pionships, under
separate rules. There would thus be possible an exchange
of ideas and information among all pilots involved in the
parallelevents. The presenceofa great variety of machines
onthesameairfield would certainly produce anadditional
interest.

The availability of suitable scales for the measurement
of the fuel consumption is certainly a problem: not only a
generous sponsorship is wanted, but also the technical
expertise for their construction and operation. In our case
in Torino, we werenotable to find anything suitable on the
market. Thedynamometriccells, therefore, equipped with
electric strain-gauges, were designed and built by the
technical staff of Aeritalia.

A solution of this problem would be an instrument, to
beinstalled onboard of eachcompeting aircraft, capable to
measture the fuel consumption, butin massnotin volume.
The thermal expansion of the petrol, in fact, cannot be
ignored and is very difficult to be accounted for. The
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development of such an instrument should be stimulated
in some way: could not OSTIV and/or FAI take some
initiative in this direction?

2.2 Self-launchers and self-sustainers.

The actual motorgliding championships are conceived
like puregliding championships. Competing motorgliders
have the same level of gliding performance of the gliders
entered in the gliding championships: in several cases,
when the propulsion unit is retracted, they are the same
machine, as far as the external geometry is concerned.

If we look at the gliding performance however, some
differences do exist between the plain glider and the
powered version of the same:

(a) The motorglider has a higher empty weight, therefore
the range of variation of the wingloading issmaller, the
minimum possible wing loading being higher. Thisisa
disadvantage in poor soaring conditions.

(b) In some cases, however, the motorglider can take
advantage of the higher max. allowed total weight,
being 850 kg (instead of 750 kg for plain gliders) the
certification applicability limit set by both JAR-22
and OSTIV AS. This allows a higher max. wing load-
ing and therefore a better high speed performance,
beneficial with strong soaring conditions.

(c) It was remarked at the Issoudun meetings that, in
case you are about to outland, with a motorglider
you cannot fly so low as with a plain glider because
youmustextend the engine, thereby increasing your
rate of sink.

Self-sustainers having been admitted to the champion-

shipstogether with the self-launchers, youneed towplanes.

Ithasbeen underlined already that the rulesdiscourage
the use of the engine. First of all, if you use the engine you
get no speed points. Secondly, the distance covered is
reduced in proportion to the engine running time. The
effectof using the engine, therefore, is similar to that of the
outlanding in a gliding championship.

It follows that the only differencebetweena gliding and
a motorgliding championship is that in the latter
outlandings can be avoided by using the engine.

Assuming glidersand motorgliderscompeting together,
the opinion that motorglider pilots take less risks was
rejected at [ssoudun. In fact they risk more if they rely on
the engine which may not start. On the other hand, if they
do not rely on the engine, they have a disadvantage, not
being able to fly so low as a plain glider (see point cabove)
and being heavier.

A substantial difference which cannot be denied is that
avoiding an outlanding during a competition task and
getting back home comfortably by using the engine, isan
advantage with respect to the plain glider pilot whosome-
times is obliged to a long and tiresome retrieve.

It should be acknowledged, however, that, if we putall
these considerations together, pros and cons do, at some
extent, balance out.

It is, therefore, reasonable to take into account the
following possibilities for future development:

(i) to let gliders and motorgliders fly together in cham-

pionships;

(ii) to abolish motorglider records and to admit
motorgliders to glider records.

69




3. The equipment for flight documentation.

The necessity of an instrument measuring the fuel
consumption of a Touring Motor Glider in an Economy
Race has already been underlined in para.2.1.

Whenever the motorglider is supposed to performasa
sailplane, the recording of engine or, better, propeller
running (in the Stemme 5-10, the engine can run with the
propeller motionless and retracted) and, if necessary, en-
ginetimeis obviously essential for the performanceevalu-
ation in competition, record or badge flying.

Methods actually in use are:

(a) the mechanical device, i.e. a simple system oscillat-
ing in a quasi-resonace condition when excited by
theengine vibrations, the oscillationsbeing recorded
on a Winter-type barograph.

(b) magnetic impulses produced by the propeller rota-
tion, transmitted to an electric barograph and re-
corded thereby.

Method (a)isconsidered more reliable. Itisless and less
used, however, as the pilots give their preference to the
electrical barograph.

In two cases at Issoudun last year pilots honestly de-
clared tohave used the engine whereas the organizers had
credited them already with full scoring (i.e., no deduction
of points for engine running time) because the barogram
did not show any record of engine run. Note that the
engine run had been regularly recorded prior to the start,
as prescribed by the rules! The reason for the malfunction-
ing is not yet completely clear.

Reliability, however, isnot the only problem. The possibil-
ity of cheating must be prevented. Cheating is particularly
easy if the cable connecting the detector with the barographis
within reach of the pilot (or passenger) in flight.

This connection is realized in many different ways by
the pilots themselves. It has been suggested that the con-
nectionbe provided by the manufacturer of themotorglider
intherespectofa givenspecification. Nowadays manufac-
turers provide this installation upon request (see Table II).

The detector and the barograph itself are also liable to
cheating.

The solution of this problem may come from the adop-
tion of a new recording device, separate and independent
of the barograph. The (x) Akaflieg Erlangen, which is
entrusted with the scoring of motorgliding competitions
since 1982 and is represented regularly at motorgliding
championships, thereby gaining experience and compe-
tence, has such a device under study.

(°) In the Stemme S5.10 the engine can run with the
propeller motionless an(l retracted.

The photo-time camera isalso a necessary device, as for
glider competition, record and badge flying.

Failure of proper functioning, however, occurred also
with cameras which have proven practically irreproach-
able wheninstalled ongliders. Vibrations produced by the
engine have been indicated as a possible cause of the
malfunctioning (time indication not appearing on one or
more photographs).

It can be stated, in general, that we are at a rather
primitive stage of development of flight documentation
systems. Much progress is still needed on the technical
performance, reliability and security of these instruments.
Onthe otherhand, if asatisfactory level isnotattained, the
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assessment of a given performance is doubtful.

This situation is actually tolerated in both gliding and
motorgliding competitions. If gliders and motorgliders
areallowed tocompete together, the suspicious attitude of
glider pilots towards motorgliders may produce a less
tolerable situation.

4. THE ENVIRONMENTAL RESTRAINTS

Actualmotorglidersarelargely unsatisfactory, particu-
larly with the common two-stroke piston engines: noise
level, in particular, is beyond acceptable limits.For this
reason, in some countries (Germany and Switzerland, for
instance) motorglider operation from some airfields and
airstrips has been forbidden. More and more people com-
plainabout thesacred silence of beloved mountains-being
violated, even increasing the risk of snowslides, and soon.

These complaints should not be underestimated. They
are usually founded upon sensible considerations and
largely justified. The care for the environment is a mark of
progressof our civilization. The noise comes fromboth the
engine and the propeller. To reduce its level is a hard
technical problem on motorgliders.

Thepropeller rotational speed should bereduced. Apart
from the reduction mechanism, problems come from the
increased propeller diameter. Solutionslike thatshown on
Figure 3 (Ventus CM) may help. Some advantage is also
claimed for the solution adopted on a multi-blade propel-
ler for SS, where each blade has a different radius .

Abatement of engine noise would require adequate
mufflers, which are not compatible with the limited space
available for retracting the engine.

Liquid-cooled engines have appeared on the market,
which seem tobe sensibly less noisy with respect to the air-
cooled engines which producea turbulentair flow around
the cylinders.

Exhaustgases from two-stroke pistonenginesare highly
polluting. Also, theirspecific fuel consumptionishigh: this
is a negative aspect for the TMG in particular, and more if
considered as an economy air racer.

The fearis expressed in highly developed gliding coun-
tries like Germany that these problems may not only
hamper the expansion of motorgliding but also impair the
image of gliding as a sport fully respectful of the environ-
ment.

If the matter is not carefully dealt with, even the gliding
movement may split into two opposite parties.

If we enlarge the concept of environment including the
other users of air space, it is perhaps worth remembering
that in Germany, at the start of the real development of
motorgliders (in the 70’s), there was a rather hostile atti-
tude of some aviation circles against the motorglider: it
was feared as an unfair competitor of the light airplane.

Aftermany yearsand after several tentative definitions,
the German Federal Ministry of Transport has issued
recently (Feb.24, 1991) the definitions and regulations
reported here, translated in English, asan Appendix to this
paper. Although they clarify a situation that was rather
confused in several respects, they limit the use of the
motorglider in a rather sharp and, maybe excessive way:
motorgliders are no more allowed to tow gliders and
advertising banners and to transport passengers on pay-
ment; they can only fly under VER conditions.

TECHNICAL SOARING




FIGURE 3. Ventus CM (Schempp-Hirth): Sequence of
propeller retraction.

Another aspect of the impact of motorgliders, HPSL
and SS particularly, into the “environment” in a broader
sense, is the Air Traffic Control tending to appreciate the
increased capability of autonomous mobility of gliders
equipped with an engine.

5. CONCLUSIOCNS.

The FAI International Gliding Commission at its last
meeting (March 1991), acknowledged the fast develop-
ment of motorgliders, the increasing interest of glider
pilots in competitions and records for motorgliders, but
also the impending dangers coming from outside and
inside the gliding movement. It was recognized that, in
general, motorgliders have no advantage on competing
with gliders in gliding championships. For the time being,
however, the admission of motorgliders to World and
Continental Championshipsshould only beallowed upon

the condition that, if the engine is used for self- launch-
ing, it cannot be re-started in flight.

In general, the meeting was in favour of a long term
integration of motorgliders into the gliders’ competitions
and records. In this direction, experimentation with com-
petitions at national level is encouraged.

The “long term integration” is an important indication
of tendency. At the same time, it reflects the concern about
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the negative aspects surrounding the motorglider devel-
opment today. More time is needed to make the integra-
tion acceptable to the public and to the gliding movement
itself.

It is hoped that new technical solutions are introduced
in the meantime, bringing the noise within acceptable
levels, improving the efficiency of the propulsion unit,
making better flight documentation equipmentavailable.

Aneffortis already being made by the motorgliderand
engine manufacturers. OSTIV could perhaps stimulate
this development.

What about an OSTIV Prize for a good contribution to
noise abatement? or for a new instrument capable to
measure the fuel mass consumption in flight? or for an
improved, more reliable engine running recorder?

APPENDIX

NEW GERMAN DEFINITION OF MOTORGLIDER
(German Federal Ministry of Transport February 25,1991)
(translated from Deutscher Acrokurier, May 1991, page 37)
1. General definition:

Motorgliders are aircraft with all technical characteris-
tics of a sailplane but additionally provided with a means
of propulsion.

The requirements on motorglidersbeing based on their
use as sailplanes, they are subject to similar limitations.

Therefore, motorgliders cannotbeused for workactivi-
ties, including towing sailplanes and advertising banners.
They are not allowed to take passengers on payment and
may only be flown under VFR rules.

2 Technical characteristics

(a) Motorgliders may be single or double-seaters.

(b) The stalling speed in the landing configuration
(landing gear and flaps extended, engine idling or
retracted, airbrakes extended) at maximum all-up
weight, but without water ballast, and with C.G. in
the foremost position, may not be greater than 80
km/h.

(c) The sinking speed with engine off, at maximum all-
up weight and with C.G. in the most unfavourable
location, may not be greater than 1 m/s for single-
seaters and 1.2 m/s for doubleseaters.

(d) The maximum all-up weight may notexceed 850kg.

(¢) The coefficient W /b2 (W = max. all-up weight in kg
divided by wing span in m squared) may not be
greater than 3.

3. Classification according to engine performance:

Depending on engine performance, motorgliders are
classified as follows:

(a) Motorgliders capable of safe autonomous take-off

(selflaunching motorgliders);

(b) Motorgliders with engine performance insufficient
for a safe autonomous take-off, an external aid (e.g.:
winch, towplane) being therefore required for start-
ing (self-sustaining motorgliders).
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