
When the A380 took majestically to the
skies on Wednesday 27th April, spectators
applauded an aircraft endowed with an
elegantly curved wing, an impressive
number of wheels, bearing a vague
resemblance to a 747 whose upper deck
had been extended to the end of its

fuselage. Despite its impressive dimensions, it did not astonish us
as Concorde had. Nothing surprising about that: with the same
flight envelope as existing aircraft, it does not justify a
revolutionary design. This time the revolutions are technological
and cannot be seen: a widespread use of composite materials
with huge sections made entirely from carbon fibres; high
pressure hydraulic circuits with optimised architecture to reduce
their number to two; integrated modular avionics in which each
calculator carries out several functions, etc.

The dream of any traditional airline is to have, for each stage,
an aircraft whose capacity is perfectly adapted to that particular
stage. This is why, in the realm of medium-haul, Airbus brought
out the A318, A319, A320 and A321 family, with capacities
varying from 100 to 200 passengers. Boeing did likewise with its
range of 737s. For long-haul flights, Airbus developed its A340,
A330 range whose different versions can seat from 250 to 380
passengers; for greater capacity Boeing offers certain versions
of the 777 and lastly the 747 which can carry up to 450
passengers.

An airline such as Air France, with a wide-ranging network, is
thus obliged to operate the entire range of capacities. This
implies a very difficult choice which must take into account
several factors including maintenance costs - which increase
with the number of types of aircraft - and crew qualification
costs. Airbus has a certain advantage in this respect since its
aircraft cockpits are all practically identical and the use of fly-

by-wire controls coupled to calculators give very similar piloting
sensations, allowing pilots to qualify easily from one model to
another. The Air France fleet includes the whole Airbus range as
well as the Boeing 777 and 747 for greater capacity.

The A380 will be capable of carrying 550 passengers in its basic
version and many more in its high density version. It will be
particularly well adapted to busy routes and indispensable for
operations from congested airports running out of take off slots
such as Tokyo, where the only way of increasing traffic is by
increasing aircraft capacity. These airports will of course need
to be able to accommodate the aircraft. Contrary to appear-
ances, it is not the total weight of the plane that raises a problem
(as it is shared out over the 22 wheels), but the fact that its 22
wheels demand a greater turning area than current aircraft, and
will therefore require suitable runways and taxiways. For
commercial operations, parking stands will have to be adapted to
the aircraft’s wingspan and, above all, be equipped with a
sufficient number of walkways to allow passengers to disembark
and embark in a reasonable amount of time.

Boeing has launched a totally different strategy with the 787
which seats 300 passengers, is capable of landing anywhere and
supports point to point transport as opposed to the “hub and
spokes” policy of the profitable traditional airlines. It is not in
competition with the A380 because it would require two aircraft
instead of one to carry the same number of passengers on busy
lines, which would mean two take off slots, twice the noise
pollution and a higher cost per passenger. The 787 aims rather
to replace the A330 and A340 and the Boeing 767. Airbus’s
reaction to this aircraft is the A350.

The bets are on. The real winners should be the passengers and
airlines. And what if an outsider from China or Brazil should
muscle in on this royal battle?

*  *  *
It was incumbent on our national air and space academy to
publish an aerospace dictionary. The article that follows, by
General Lucien Robineau, will give readers an insight into the
background of this publication.
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Report of the month

By September 1784, a distance of 200
kilometres had been crossed. Less than ten years
later, in May and June 1794, French operational
military aeronautics was inaugurated at
Maubeuge, Charleroi and then Fleurus.

The Montgolfier brothers were fabricants,
Pilatre de Rozier a chemist, Giroud de Villette a
manufacturing director, the Marquis of Arlande
an officer, Jacques Charles a physician and the
Robert brothers mechanics. The scholar Lazare
Carnot, who persuaded the armies to use aerostats
(lighter-than-air vehicles), was also an
engineering captain, a politician and specialist of
military arts on the Committee for Public Health.
Other brilliant minds - Lavoisier, Monge,
Coutelle (the very first aeronautics officer), Conté
(the first Director of the l’École nationale
d’aérostation), Fourcroy, Berthollet, Guyton de
Morveau, etc. - made practical contributions to
the development of lighter-than-air aircraft. It
was this type of figure who, from the outset,
lent aeronautics its immutable characteristics,
at once experimental and scientific, and
contributed to the progress that was already
leading to military applications. 

This scientific aspect (the need to construct
hydrogen furnaces as close as possible to where
they would be used for instance) naturally led to
military aerostat operations being entrusted to
those with the necessary combined theoretical and
practical knowledge: the Engineering corps. Just
as naturally (since the latter had already set up a
study laboratory to study aerodynamics and
propulsion) these engineers found themselves
entrusted with heavier-than-air aircraft when they
appeared in the army. In the meantime, André-
Jacques Garnerin had invented, tested (1797) and
perfected the parachute, and Captains Charles
Renard and Arthur Krebs had invented, built and
flown, on 9th August 1884, a genuine airship (La

France), with an electric engine of their
own invention.

An engine: precisely what was needed
in order to lift heavier-than-air aircraft.
Plus the extremely difficult task of
apprehending and deciphering the

physical laws of air, a fluid subjected to
mysterious variables,
determined by
observation, trial and error
and measurements, in
other words by experimen-
tation, and then by
calculations and
mathematical models, in
other words by science.
Such precursors, whose
ambition it was to create
an aeroplane, were legion.

History has retained
above all the names of the
most fearless of those who
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risked leaving terra firma: the German
Lilienthal in a glider in 1893, and the
Americans Orville and Wilbur Wright,
who accomplished the first “powered,
controlled and sustained” flights ten years
later. But the experimenter par excellence,
in France and worldwide, was the
engineer Clément Ader. He was the one to
measure the forces involved in flight,
identify the “flying compromise”, invent
the only engine possible at the time,
construct the first “Avion” single-
handedly, and demonstrate, in 1890, that
such a machine could take off, with its
pilot, and with no artifice other than its
own motive power. Having swiftly
grasped the strategic potential and
military future of aviation, the civilian
Ader managed to persuade certain
forward-looking leaders of this fact: the
Army invested in its first machine in
1909, at a time when the aeroplane was
still stuttering in the hands of reckless
adventurers. Still in 1909, Commandant
Jean-Baptiste Roche founded a school for
aeronautics and mechanical engineering
in Toulouse, later to be known as
SUPAERO.

In early 1912 a long-term military
equipment plan had already been
drawn up for a thousand machines. But
another war was looming. Aircraft were to
emerge as a new tactical and strategic tool
for observation, reconnaissance, bombing
and fighter missions. An improbable race
of fighter pilots distinguished themselves,
knights of a modern age who acquired the

celebrity of war aces.
From 1914 to 1918,
the French aeronautics
industry, still in its
infancy, succeeded in
constructing over
50,000 aircraft and

Lucien ROBINEAU
President of the History, Literature and Arts section of the Academy, 

former Director of the Service historique de l’armée de l’Air

DICTIONARY OF FRENCH AEROSPACE PERSONALITIES

The experimenter par
excellence, in France and

worldwide, was the engineer
Clément Ader

Aeronautics was born in France on 4th June
1783, when the Montgolfier brothers' first
manned hot-air balloon took to the air. By the
end of the same year, after captive flights by
Pilatre de Rozier (accompanied first by Giroud
de Villette then by the Marquis of Arlandes)
and, almost at the same time, Professors
Charles and Robert in a hydrogen balloon,
balloon travel became a reality. 

from top to bottom: 
Georges Guynemer (SHAA
archives); 
Antoine de Saint-Exupéry
(with the kind authorisation
of “Saint-Exupéry-d'Agay”); 
Jacqueline Auriol:
French aviators



nearly 100,000 engines. Wars have the
effect of superseding customary
economic considerations and putting
the emphasis on material efficiency: as
a result the aircraft and engines of 1918
bore no comparison to those of 1914.

Many of the soldiers and machines of
war, unemployed since the signing of
the armistice, ended up in commercial
aviation and in particular the postal
service, a sector which, although
initially unprofitable, was confident of
its future importance and consecrated a
definitive trilogy of civil pilots, military
pilots and manufacturers. 

An incredible period was then
to ensue, marked by the names
of the visionaries and heroes

who built these airlines, against
all reason. 

In 1928, a Ministry of Air was
created, charged with governing all that
flew in France; in 1933 it was the turn
of the Air Force and Air France. An era
of precursors, inventors, sportsmen,
acrobats and fighters was to give way to
one of pioneers, explorers and
travellers, set on the conquest of the
continents and the oceans; then was to
commence the era of the scientists,
quick to dream of interplanetary races.
Once again, the progress brought about
by another world war was to provide
new solutions, including the propulsion
used by rockets to go into space. The
long flights needed for strategic
bombing paved the way to scheduled
intercontinental passenger and freight
transport. The quest for performance
required from fighter planes made jet
aircraft possible; in only a few years the
flying cruise liners of the immediate
post-war period would give way to
long-haul travel by which air transport
at last became truly democratic.

Current and future Airbus aircraft,
using state-of-the-art scientific and
industrial know-how resulting from
fertile multinational cooperation, seem
to us to be close to perfection. They are
the legacy of Concorde, a binational
programme that owed much to the
Mirage-IV, in its turn inheriting from
the Mirage-III and Mystère, themselves
indebted to innovations realised on the
Messerschmitt Me-262 engine. Europe
thus found its roots in the necessary
sharing of aerospace technologies,
projecting, if not an image of its power,
then the symbol of its identity.

*  *  *

In the conquest of the skies, the
French have made, and are still making,
an important contribution. Inventors,
pioneers, self-taught discoverers or
learned inventors, engineers, heads of
industry, empire builders, adventurers,
fighter pilots, test pilots, war aces,
commercial airline founders, intrepid
navigators, civil and military, operators
and decision makers, writers inspired
by flight and historians safeguarding its
story: they are legion and their
achievements impressive. From the

very beginning,
women had their full
place, albeit in lesser
proportions due to the
initially sporting aura
of an activity until
recently still held to be
a “man’s job”. Some players, brought to
our attention by selective renown, are
familiar, without us exactly knowing
why. Others have remained in the
shadows. It was only fair that we cast
some light on all those to whom the
development of aerospace sciences,
techniques and activities owe a
significant advance, however modest.
To situate them in their time, describe
their career and the main works they
carried out, such is the ambition of this
Dictionary of French aerospace
personalities published by the
Academy this month with cherche midi
publishers. 

The work is intended as a historical
work, a mémoire. It does not claim to be
exhaustive: history is being written at
present, but only with hindsight will we
be able to describe it. And yet progress
is so rapid in an aerospace adventure
that, as Ferber observed some hundred
years ago, will never come to a
standstill, that one is forced to deal with
the present moment, at least what can
be discerned of it. Tomorrow we will
know more surely what is happening
today, and unforgettable figures will
have been forgotten, above all perhaps

in the fast-moving space sector, where
heavyweight players sometimes simply pass
through, on their way to other activities. These
figures, temporarily forgotten, will forgive
history for only dealing with the visible past,
even barely predating its evocation.

Depicting men via their lifework often calls
for a description of the institutions or
organisations through which they became
known. One cannot show how aeronautics and
space exploration progressed this far without
describing the organisations that were created
to serve as a framework, and the countless
changes marking the development of the
associated industries. This explains why this
dictionary comprises a thematic, explicative
annex to complement a biographical section.
Historians, scholars, journalists (specialised or
not) and simple amateur enthusiasts will find
all they wish to know on a complex ensemble
in which, since its origins, and from an
operational, scientific, technical and industrial
viewpoint, military and civil aspects are so
closely linked that setting them apart is

sometimes a pure formality. It is necessary
however, and, despite this fundamental duality
(signified for a while by an integral Ministry
for Air), we have classed this thematic part into
three sections: military aviation (and its
component parts Air, Sea, Land), civil aviation
and industry, all linked together by the passing
of time.

This dictionary will be an indispensable
working tool; at least such is the belief of its
authors. It is the result of ten years work on
the part of the “History, literature and arts
section” of the Académie nationale de l’Air
et de l’Espace, and also members of other
sections. It took its initial inspiration from
the Dictionnaire de l’aviation published in
1964 by our late, learned fellow Edmond
Petit, who contributed to our research until
his death in May 2000. The present work is
more comprehensive, although limited to
French players: it extends the number
beyond that of already consecrated
celebrities and explores, as far as possible,
the entire visible spectrum of the important
players until the present day.
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Above: 
Falcon 7X during its
first flight on 5 May
2005
Opposite:
Mirage 2000-5
(Photos François
Robineau, Aviaplans)
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Dictionnaire historique des Français du Ciel (in French only)

- Au temps de Clément Ader, 1994,
172pp, 21€

- Lettre-préface by Robert Esnault-
Pelterie to l’Histoire comique ou Voyage
dans la Lune, by Cyrano de Bergerac,
introduction E.Petit, 1997, 52 pp, 12€

- Ciels des Hommes, anthology proposed
by L. Robineau, cherche midi éditeur,
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Subscription to ANAE publications
Become a subscriber: for 100 € you will receive one copy of
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publications and on
any extra copies you
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publications.
We will keep you
informed about our
activities (conferences,
forums, colloquia, etc.)
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governs multiple sub-
scriptions (see below). 
Please do not hesitate
to contact our head of
publications, Lindsey
Jones, to look into
further possibilities.
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(* = English version available)
- Dossier 25: The UAV Revolution*
- Dossier 26: Low Price Airlines*
- Reports of the Space Commission*

(Perception of space by the public;
Space transport; Scientific research;
Space and Environment; Applications 

- Aircraft and ATM Automation,
colloquium proceedings* (CDRom)

- Helicopters: missions and
perspectives, colloquium
proceedings (CDRom)

- Human factors in ultra long-haul
flights, HSI forum  proceedings 

- a special price for the Dictionnaire
historique des Français du ciel
(25€ instead of 35€)

Single subscription 100 €
Business subscription (2 copies) 150 €
Business subscription (5 copies) 300 € 
Student subscription 75 €

Crédit Mutuel Toulouse Bonnefoy - 15999-02203-00042577741
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40pp, 10€
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policy for France and Europe?
2004, 40pp, 10€

No.24 Impact of aviation on the atmo-
sphere, 2004, 88pp, 10€

No.25 The UAV Revolution, 2005,
88pp, 15€

No.1 Relation Homme-Machine
dans l’aéronautique , 1998,
300pp, 23€

No.2 Relation Homme-Machine
dans l’espace, 1999, 150pp,
23€

No.3 Intégration Homme-
Systèmes dans
l’Aéronautique, 2004,
CDRom, 19€

FORUMS 
French only
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language of presentation

• Media and Safety in Air
transport, 1998, 112pp, 23€

• Increasing Capacity and Safety
in European Air Traffic, 2000,
273pp, 38€

• Europe and Space Debris, 2003,
CDRom, 25€ 

• Engineer training, 2004, CDRom,
19€

• Contribution of space to planet
management, with Academies of
Science, Marine, Medicine,
Technologies and the Bureau des
Longitudes, 2004, CDRom, 19€

RECENT COLLOQUIA

French only
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After associating with the Académie
des Sciences through the voice of our
honorary member, Claudie Haigneré,
our company will pay homage in its
June session to one who, in the words
of André Turcat, “contributed so much
to its success” (see below).

Space and Defence
In the course of these last few months,
certain reflections launched by the
Academy through its different sections
and commissions have come to fruition
and have been forwarded to the
relevant specialist organisations, or
brought to the attention of the general
public.

The transverse section of the Space
commission charged with looking into
the "Perception of Space by the
public" recently brought out its report,
followed by a report drawn up jointly by
the Space and Defence commissions in
collaboration with AAAF's International
commission, entitled “Space in service
of defence”. An excellent example of
successful cooperation, this report has
already been submitted to ESA
managers and was presented at the
AAAF colloquium into "Military space
questions in Europe" before being
edited in the form of a bilingual
document bearing the logos of the two
organisations.

The report formulates recommen-
dations that the European Union, with
its 25 member states, should provide
itself with the attributes of a great world
power in this essential domain. More
recently the same commission set up a
group to tackle the question of space
applications, including telecommuni-
cations, observation of the Earth, its
atmosphere and oceans, positioning
and navigation.

The Defence commission, for its part,
has since concentrated on a single, but
essential, theme: "Terrorism and
aviation”.

It has been agreed to "limit the scope
of this study to areas within ANAE's
competence, and not attempt to cover
the whole spectrum of terrorism".

For preliminary information, the
commission interviewed numerous
experts in the areas of security and air
terrorism, beginning with our fellow
member, Judge Jean-Louis Bruguière,
and General Etienne Copel, Vice-
President of the Haut Comité Français
for Civil Defence.

Airline rating
Section IV has been pursuing a
pragmatic study into this sensitive
subject for the past months,
interviewing numerous specialists
before it goes on to form its own
opinion and elaborate practical
conclusions.

A European dimension for
the Academy?
The recently constituted Statutes Commission
has accepted the task of proposing the
necessary modifications if the Academy is to
address questions raised by an evolving
European environment. Its work will lead to a
realignment of the texts that govern our activity
to comply with European laws prohibiting
discrimination between citizens of the European
Union.

Lecture cycle: "Of Air and
Space"
The continuing success of the lectures
organised each month in the Toulouse
Médiathèque was enhanced by an exceptional
lecture programmed to mark a highly topical
event: Patrick Tejedor, Director of Airbus
France’s facilities in Toulouse and coordinator
of the A380 programme for the past four years,
agreed to give a lecture on the giant Airbus,
days after its first flight.
The idea of organising similar lectures in the
Paris region is still under discussion.

Paris Air Show
GIFAS has kindly agreed to reserve a place for
the Academy, whose members will man a stand
for the duration of the air show (stand F12 hall
2B).

Our Academy has lost its first President.
Hubert Curien left a lasting impression
wherever he exercised his talents, and
particularly so in the case of ANAE to
which he conferred great scientific
credibility.

Claude BECHET
Secretary general of ANAE
Retired Air France Captain

Homage to Hubert Curien 

Hubert Curien, while President of the French space agency CNES, was
one of the initiators of the Académie nationale de l'Air et de l'Espace, on
the invitation of André Turcat; he was also the Academy’s first President
from 1983 to 1985. He provided the Academy with great scientific
credibility.

At the same time, his visionary qualities, combined with his legendary
warmth of character, contributed to the Academy’s renown, and his
fellow members, from the time when he became Minister for Research,
cannot forget reflections carried out jointly, in Paris or in the Academy’s
headquarters in Toulouse, into a range of subjects as diverse as
mathematical/physical discoveries (bifurcations, strange attractors) and
the problems of manned space exploration, which stemmed from his
role in the definition of European space policy in Rome in 1985. 

Our Academy joins all those who owe much to Hubert Curien.
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Colloquium “Helicopters: Missions et Perspectives”
8 and 9 November 2005, Palais des congrès, Aix-en-Provence
with the support of Eurocopter, Thales and Turbomeca

PRELIMINARY PROGRAMME

Introduction
French Ministry of Transport
1. MISSIONS 
•  Civil and Paragovernmental 
- Emergency medical service 
- Offshore 
- US Coast guards

•  Military 
- French Army 
- French Navy 
- French Air Force 

2. CIVIL REGULATIONS
- Procedures 
- Heliports 

3. TECHNOLOGY
- Research trends - Eurocopter / ONERA
- Environment (noise) 
- Systems - Thales 
- Engines - Turbomeca 
- Tilt rotors - Eurocopter/Agusta 

The number of places is limited, so
early registration is recommended. 
For further information: 05 34 25 03 80
a.n.a.e@wanadoo.fr - www.anae.fr

The aim of this colloquium is to review the situation with respect to the State-
of-the-Art of rotary wing aircraft and their civil and military applications. 

Given that the industrial era of the helicopter began almost fifty years ago,
rotorcraft still have a surprisingly low profile… 

The general public was quickly won over by the capacities of this newcomer to
carry out rescue operations and aerial work missions in zones difficult to
access, in both civil and military sectors, despite initial disadvantages such as
noise level, lack of comfort, tricky handling and high cost. Military applications
rapidly developed, leading to civil “spinoffs”. 

In the meantime, civil regulations had to be adapted, sometimes rather brutally,
so as to integrate these features. The technological improvements to rotorcraft
over the past half century have been as significant as those concerning
airplanes, and yet the former’s “brand image” seems rooted in the
imperfections of the early years, probably due to its extraordinary lifespan
which means that helicopters dating from the 1950’s are still flying alongside
the latest models… 

This inheritance has the effect of slowing down the development of
applications, notably in the civil sector, and might explain why, whereas air
transport as a whole is confirming a forecast growth of 4% per year, we are
witnessing a more moderate increase in helicopter public passenger transport. 

ANAE decided to organise this colloquium so as to analyse this paradoxical
situation and identify ways to improve this poor brand image and,
consequently, boost growth in civil helicopters in the early 21st century.

Calendar of events

PUBLIC LECTURES
17.30 in the Médiathèque José Cabanis, Toulouse

Tuesday 31 May
IRA-T-ON SUR MARS ?

Michel Tognini, director European astronaut centre,
ANAE

Tuesday 28 June
SOMMEIL, DÉCALAGE HORAIRE ET VIGILANCE!!!

Jean-Claude Bück, retired Air France Captain, 
ANAE President

Tuesday 27 September 
LA MENACE BALISTIQUE

André Motet, former Technical Director of the Strategic
and space division at Aerospatiale, ANAE

Tuesday 25 October 
25 ANS SUR LES PARKINGS D'AIRBUS : 

du premier vol de l’A300 à la certification de l’A340
Bernard Ziegler, "Mirage G" pilot, former Technical

Director of Airbus Industrie, ANAE

Tuesday 29 November
LA TERRE VUE PAR LES SATELLITES

Anny Cazenave, GRGS/CNES (working group into
space geodesics, French space centre), ANAE,

Académie des sciences 

OTHER EVENTS
22 June, DGAC, Paris
Ultra long-haul flights: human
factors at stake 
IHS Forum 

17, 18 and 19 October, IAS, Toulouse
Aircraft and ATM Automation
international colloquium in collaboration
with AAAF

8 and 9 November, Aix-en-Provence
Helicopters: missions et
perspectives
international colloquium in collaboration
with Eurocopter, Thales et Turbomeca

25 November, Salle des Illustres,
Toulouse
Public plenary session devoted to
Jules Verne
1-2 December, Aéroclub de France, Paris
General Aviation
study days with Aécf, GIFAS, AAAF
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