


THE FIRST MISSION OF SPACELAB

Twenty-five years ago, the 28 November 1983,
the First Spacelab Mission was initiated with the
lift-off of Columbia on board of STS-9 from the
Kennedy Space Center in Florida.

A moment of intense emotion for the quite large
crowd of European representatives of ESA and of
the many Industries that had contributed to the
realization of Spacelab Program.

After the vivid flash of the ignition of the engines
a white smoke wrapped the launching pad, and
from it slowly the Space Shuttle begun to lift-off,
moving in all its stately power accompanied by a
deafening noise and the applauses of the onlookers.

It is impossible to explain to others the very deep
sensation you prove in these very moments, after ten
years of intense activities, after the innumerable
problems you had to overcome to perform your
tasks, after the total commitment you have lavished
for seeing realized a project to which you have
dedicated a great part of your professional life; you
live in a state of profound anxiety thinking about the
many problems your product, a kind of a son, might
encounter during the just starting voyage towards
space.

The mission turned out to be a very resounding
success demonstrating the high level reached by the
European in the design and construction of their
first Manned Space System.

The First Spacelab Payload carried on board,
was comprising in total seventy-six experiments, the
largest part European; more than one hundred
investigators performed various experiments in
different disciplines: Atmospheric Physics, Earth
Observation, Astronomy, Space Plasma Physics,
Life Sciences, Material Sciences, Solar Physics and
Technologies, demonstrating the high flexibility of
the Module and of the Pallet to perform experiments
in numerous research fields.

First Mission: SPACELAB on board of COLUMBIA

The mission provided as well the opportunity to
have in orbit , for one full week , the first European
Astronaut, Ulf Merbold, engaged together with the

other American colleagues in the management of the
experiments followed on ground by the researchers
gathered at NASA Marshall Space Flight Center in
Huntsville, Alabama.

The Italian Scientists were Prime Investigators
responsible for four experiments, that all performed
very successfully, and in addition they participated as
Co-investigators in  several others European
experiments.

The Fluid-Physic Module, a multi-user facility for
the investigation of fundamental fluid-physics problems
in a microgravity environment, designed and realized
by Aeritalia G.S.S, housed seven international
experiments among which the one on Free Convection
in Low Gravity by Professor L.Napolitano and R.Monti
of the University of Naples.

The Marangoni effect relating to convective
superficial movements of fluids , not observable on
ground due to the gravity predominance, but well
visible in space under zero gravity conditions, was
observed for the first time.

As part of the Life Science Experiments, Prof. A.
Scano of the University of Roma conducted tests on
Three-Dimensional Ballistocardiography in Low gravity
environment, assessing the human cardiovascular
adaptation to space conditions.

Prof. P. Gondi of the Bologna University tested the
behaviour of micro-bubbles during melting and
solidification of metals and of two-phase alloys, in the
Isothermal Heating Facility as part of the Material
Sciences series of European experiments.

Another experiment, using a special equipment
designed and realized in Italy, was conducted on the
Adhesion of Metals by G.Ghersini and G.Grugni of
CISE and by F.Rossito and P.Sona by CESNEF.

All these experiments demonstrated the interest of
the Italian Scientific Community to explore the new
possibilities that the experimentation in Zero-Gravity
was opening in different research fields.

The Aeritalia G.S.S Team followed the Mission from
the Huntsville Operation Support Center where all the
European technicians were grouped, ready to intervene
in case of any malfunction of some components and
subsystems of the Spacelab.

Everything, after the initial slight difficulties in
opening the hatch connecting to the Module to the
Tunnel leading to the Columbia Cabin, worked out
nicely without any significant problem.

After ten days and eight hours the Columbia re-
entered at the Edwards Air Force Base in California
having performed 166 orbits around the Earth,
bringing back safely its precious cargo: our Spacelab.

The event was attended by the Italian Minister of
Research. On. L. Granelli, just named few days earlier,
who reported back home a vivid memory, having
immediately understood the significance for Europe and
for Italy in particular, of this event; since then he
became a strong supporter of the European Human
Spaceflight Initiatives and of the Trans-Atlantic
cooperation.



EUROPEANS ENTER THE MANNED SPACE
SYSTEMS ARENA.

The Spacelab venture was initiated about fifteen
years earlier, when Europe was invited by the U.S to
participate in the Post Apollo Programme.

It was the time the Space Shuttle was being defined,
with the high expectation to become the revolutionary
Space Transportation System destined to open frequent,
reduced cost, access to Low Earth Orbits.

The Member States of ESRO, the European Space
Research Organization, decided at the end of 1972 to
enter the development of a modular, general purpose
Manned Laboratory to be flown on board of the U.S.
Orbiter, and one year later signed with NASA a
Memorandum of Understanding according to which
was assuming the responsibility for funding, designing,
and building the Spacelab System composed by a
Pressurized Module and an Un-pressurized Pallet
Platform

Europe agreed to deliver the First Spacelab Flight
Unit in return for a shared first mission; according to
the agreement NASA would not develop any other type
of Pressurized Space Shuttle Payload and engaged to
purchase from Europe any needed further flight units.

To fully appreciate the extent and significance of the
Trans-Atlantic Agreement, we have to keep in mind
that the U.S had just completed successfully the Lunar
Apollo Missions, that the Space Station Skylab was in
orbit, and that U.S had totalled almost six hundred
successful launches, and had performed several robotic
scientific missions to Venus, Mars and Juppiter.

By comparison Europe, notwithstanding the early
successes of half-a-dozen Scientific Satellites, was very
dramatically behind in the development of launchers,
and very far from even thinking to any type of Human
Spaceflight Mission, totally excluded from whatsoever
realistic possibility to participate to such initiatives,
uniquely prerogative, at these times, of the Soviets and
of the Americans.

The European presence in the Post Apollo Program
was decided, from both sides of the Ocean, clearly for
the associated relevant political implications, being
strategic in terms of the reinforcement of the alliances
of U.S with Europe. In particular, at that time, were
very important for U.S.A the links with Germany and
Italy, not by accident the European Countries that have
invested more in Spacelab.

Even if a form of “Entrance Fee” had to be paid by
Europe to get involved in the Space Shuttle Program,
with the delivery of Spacelab, free of charges, the value
of the agreement stands in the potential it was offering:
the experience to be gained in the conception design and
realization of Human rated Systems, with the potential
to evolve in the future towards more complex Research
and Exploration Systems, and the possibilities to start
performing in Low Earth Orbit researches in the
microgravity environment.

It must not be forgotten that a large expectation was
alive, at these times, for the results to be obtained from
activities performed in scientific and applicative fields,
to be conducted on board of the Orbital Laboratories
that Soviets and Americans were constructing.

The realization in space of extraordinary products
seemed to be almost within reach, with the perspective
of significant industrial activities to be conducted in
orbit having high potentiality of commercialization.

The European decision to get involved in Spacelab,
surely influenced by such considerations, has been thus
a very courageous decision motivated by the very far
looking perspectives: an Investment for the Future.

For a number of rather complex reasons, not all
the expectations did, as a matter of fact materialize,
nevertheless the Spacelab Program has represented a
very considerable growth of the European capabilities,
that has allowed later on the involvement, with relevant
roles, in the successive realization of the International
Space Station.

At a distance of about thirty-five years, with the
next start of the Space Exploration Initiatives under
discussion, Europe turns out to be facing nowadays
another similar strategic decision that will influence
considerably its future in space, and, for the long term
consequence it might have, not only in space but also
here on Earth

THE OTHER FIFTEEN SUCCESSEFUL SPACELAB
MODULE MISSIONS.

An additional Spacelab Module Flight Unit was
purchased from the European Industries by NASA via
a contract to ESA; the two Units performed, in a period
of ten years, in total “Sixteen Successful Missions “.

In April ’85 flew Spacelab 3 with fifteen, mainly
American, experiments in the Material Science, Life
Sciences, Fluid Mechanics, Atmospheric Sciences and
Astronomy, proving the high flexibility of the system.

Six months later October 85, it was the turn of the
First German Mission SL- D1; a Materials/Life Sciences
Mission supported by the German Federal Space
Program, with Payloads operated from the German
POCC, Payload Operations and Control Center, and
with the participation of two German Astronauts E.
Messerschmid and R. Furrer in addition to W.Ockels
of the European Space Agency, all three engaged as
Payload Specialists.

Another German Mission took place several years
later in April 93 with SL-D2, a Multidiscipline Mission
with Materials and Life Science experiments, including
also experiments of Automation and Robotics, Earth
Observation and Astronomy. Two other German
Astronauts were on board M. Schlegel and U.Walter.

The Two German Missions provided excellent
scientific results that stimulated increasing interests in
Microgravity and demonstrated the capability of the
German Space Agency, D.L.R, to organize and operate
complex missions with the participation of Humans.

The Challenger tragedy in 1986 came in a critical
point of the Spacelab Module utilization and froze all
the perspectives of rapid growth of the research and
application in Microgravity, especially in Europe.

All the other Twelve Spacelab Module Missions were
indeed conducted by NASA with a limited, even if
significant, involvement of international partners; the
last Mission “Neurolab” flown in April *98 concluded a
very successful story of advanced researches in Space
made possible by the European realizations.



RISE OF THE FAMILY OF THE PRESSURIZED
MODULES “ MADE IN ITALY”, ORIGINATED
FROM THE SPACELAB MODULE.

The Spacelab Programme has represented for the
“Gruppo Sistemi Spaziali” of Aeritalia, the main Italian
Aerospace Company engaged at these times to acquire a
significant role in the Space field, the opportunity to
rapidly grow at the level of one of the Leading Space
Companies in Europe, well introduced in the restricted
circle of the International Industries, mainly American,
dealing with the Manned Space Systems.

The responsibility of the Program was assigned to a
Team of very young Engineers, having limited specific
experiences, but animated by infinite enthusiasm and
by the unshakable determination to lead to a successful
completion the quite challenging tasks that had been
contracted to the Company.

The complexity of the engineering problems, the
quite limited human resources available and the high
risks of failing in the fulfilment of the very stringent
technical and programmatic requirements, were a great
challenge that has demanded the full commitment of the
responsible leaders of the ad- hoc dedicated Team.

The relevance of the Program, assigned, after a
very hard-fought European competition, to an ad-hoc
created Industrial Consortium headed by the German
VFW-Fokker-ERNO, in which Aeritalia Space System
Group was having significant roles, generated in
Europe very strong tensions at the Industrial level,
mainly fed by the looser Companies excluded from the
activities.

It has to be noticed that the decline in Germany of
MBB begun with the lost of the Spacelab competition,
and that in Italy the contraposition that was in act for
the national leadership, between Selenia Spazio and
Aeritalia Gruppo Sistemi Spaziali, reported a marked
advantage for Aeritalia projected at International
System Level responsibilities.

As a result of these fights a large campaign of
critiques to the choices supporting the Program was
conducted, opposing the expected benefits of the
applicative programs, such as the telecommunication
ones, to the anticipated returns of initiatives involving
the presence of Humans in Space.

These facts largely contributed in Italy to keep in
shade the results of the progress that were being
achieved and later on to hide the successes reached by
the Spacelab Program, a program that was also
strongly opposed by a large part of the Scientific
Community unable to find arguments of researches to
be performed on board of the Manned Laboratory.

In comparison the situation in Germany was
resulting much more favourable, for the continuous
support of the Government and for the attitude of the
public opinion fostered by the engagement of the
National Scientific Community that has conducted,
after a large participation in the First Mission, to two
additional German Spacelab Missions.

Progressively the tendency, already evident since
the start of the Program in which, thanks to the larger
participation, a German Company had assumed the
leadership, developed to the point to have the Spacelab
Program almost uniquely identified as a German one,

taking advantage of the mild interest of the Italian and
of the other European partners.

The valiant defence in Italy of the relevance of
Spacelab Program and the pointing out of the positive
results being achieved, was mainly taken upon by
Aeritalia. No occasion was indeed missed to take the
defence of the Program, and notwithstanding the
disparity of forces the relationships with the German
Industries were kept in a quite difficult acceptable
equilibrium, between Cooperation and Competition to
avoid to be completely shadowed.

The determination was coming from the profound
convincement to have been given an unique opportunity
to be engaged in an highly technical venture, possessing
meantime relevant strategic implications of far reaching
perspectives; an opportunity not to be missed at all
costs, risking the unpopularity, even in house, to raw
against the stream.

Such firm a belief was resulting from the many
contacts that had been established, since several years
with the American Industrial and Academic circles,
contacts and acquaintances that had offered us the
possibility to perceive the spirit of Extreme Frontier
that Space was enjoying in the years seventies in United
States.

Recently searching for old works on the Moon and
on the Mars Material Resources , I rediscovered the
historic Proceedings of the Five Princeton/AIAA/ NASA
Conferences, held in U.S starting 1975 on the “Space
Manufacturing Facilities and Space Colonies”.

By reviewing the activities that were in progress in
the United States more than thirty years ago, I have
been stunned, for their actuality and their far reaching
perspectives

Just a few titles of the Conference Sessions attended
by hundred of people: Extraterrestrial Materials
Resources and Processes, Construction in Space of
Large Structures, Space Stations and Habitats in LEO,
Space Colonies, Industrial Operations in Space, Solar
Power Station, Mass Drivers, Asteroids Mining, Novel
Technical Concepts, Electromagnetic Propulsion......

The Authors: P. Glaser, G. O’Neill, B. O’Leary,
and D. Criswell , just to mention the most famous,
coming from the most prestigious U.S. Universities:
MIT, California Institute of Technologies, Princeton,
Stanford, University of Boulder Colorado. The leading
American Space Industries were all present.

Attending to some of these Conferences, and to
several others, dealing in particular with the initial
concepts of the Space Station, the temptation matured
to search the way for not being completely excluded
from such dream perspectives.

The presence of Humans was requested for several
of these new innovative projects, a fact that implied the
development of Habitats for a large number of people.
What best than derivatives of the Spacelab Module to
start building the Space Stations and in the next future
to withstand the extreme environments of the Moon and
of Mars?

No sooner said than done, we begun thus at
Aeritalia G.S.S, initially in a rather hidden way,
preliminary design activities of some futuristic solutions
derived from our Module to be prepared for such



events; meantime we started to cultivate an active
participation to the main U.S and International
Conferences presenting papers on the utilization of
derivatives of the “Spacelab Module, Made in Italy”,
adapted to the new requirements of the advanced
concepts under discussion.

With time the name of Aeritalia Space System
Group begun to appear, side by side to the prestigious
ones such as Rockwell, Boeing, Mc Donnell Douglas,
Lockheed, Martin Marietta engaged in these advanced
activities, and we started to be personally invited to
attend several International Round Tables and
Workshops held in U.S and around the World.

FROM SPACELAB TO THE SPACE STATIONS.

The Spacelab Module Flight Unit was not yet fully
qualified and the acceptance tests were still in progress
at the Aeritalia facilities in Torino, when, mid 1977,
NASA and ESA commenced preliminary discussions in
preparation for the European participation to the Space
Station Program that U.S was to the point to start.

There was not time to loose; we were taken by the
“idée fixe” that, for what was concerning studies and
future realizations of derivatives from the Spacelab
Module, Aeritalia had not to be second to anyone, and
that in terms of cooperation with U.S.A on the Space
Station, Italy had to assume a leading role.

The first opportunity to spread this rather
courageous message was offered by ESA with the
invitation to the European Space Industries, to present
ideas for the future European cooperation on the Space
Station.

At the ESA Headquarters meeting held in Paris
October 1977, we dared to introduce the futuristic
concept of the “HEXAIT”, a gigantic Hexagonal Space
Station made up by as many as “Thirty Spacelab
Derived Modules”. A concept offering the opportunity
to bring in evidence the versatility of the Spacelab
Pressurized Module.

HEXAIT The AERITALIA. SPACE STATION CONCEPT

Shortly after ESA intensified the Spacelab Follow on
Development Studies, to which Aeritalia actively
participated, side to side to ERNO, with the clear
determination of acquiring for the future activities
“System Level Roles” of higher responsibility.

In parallel to these activities several proposals were
made to the P.S.N.-Piano Spaziale Nazionale for the
realization of some Advanced Space Systems, derived
from Spacelab, with the aim to get Italian Authorities,
first of all, interested and involved in a direct way in the
Space Station, and to obtain support for strengthening
the in house the preparatory activities in progress.

Among the different “Concepts” that were advanced
we recall one of the most intrigued ones: the M.M.M-
the Manufacturing-Maintenance-Module to be utilized
in the construction in Space of very large structures.
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M.M.M. Manufacturing-Maintenance Module.

The Americans were meantime intensifying their
activities and the Marshall Space Flight Center, with
the industrial support of Mc Donnell Douglas conducted
studies, at the end of the seventies, on an “Evolutive
Concept” called SAMPS (Science and Application
Manned Platform System), based mainly on existing
hardware, that is to say on Spacelab Modules.

In contraposition to such approach the Johnson
Space Flight Center started, with the industrial support
of Boeing, the study of an “Innovative Concept”, called
SOC (Space Operation Center), a Base in Low Earth
Orbit operated by eight astronauts designed to support
a variety of activities to be performed by Humans in
space.

The Spacelab Module turned out to be a valid
candidate for both the Concepts being studied by the
two NASA Centers. In the case of the S.0.C. concept,
some modifications had to be studied to meet the new
requirements of higher volumes that were requested.

§ NTTTAA EVOLUZION  SPACELAB =

SPACELAB for SAMPS and for SOC STATIONS



For a long period of time we had to study for the
Italian Space Agency, ASI, that meantime had assumed
the responsibility of all the Italian Space Activities, both
alternatives, keeping a difficult equilibrium between
Marshal and Johnson and, even more, between Boeing
and Mc Donnell Douglas.

Three distinct elements were evaluated by Aeritalia
in further detail: the E.M (Experiment Module, a
Laboratory for Research), the H.M. (Habitation
Module for housing the Astronauts), and the L.M.
(Logistic Module to provide services to the Station).

The interest demonstrated by the President of ASI,
Prof.Luciano Guerriero for the American initiatives on
the Space Station, that led him to several encounters at
Marshall and at Johnson, and to meetings with the
NASA Administrator J. Beggs, was strengthening the
hope to be given the marvellous and unique possibility
to find involvements in the Space Station, not only via
ESA, as it could be naturally expected, but as well
through “Bilateral Agreements “ between NASA and
ASI that would have reinforced the Italian position and
of course the Aeritalia G.S.S. one.

THE BIRTH OF COLUMBUS:THE FAVOURITE
SON OF SPACELAB

The perspectives for Aeritalia, after the intense
work that had been done, not only on the technical front
but as well on the front of the international
relationships with the major American Industries and
mainly with NASA, were turning to the best.

It was time to secure the position in Europe,
attempting to oppose to the prominent leading role the
German had in Spacelab, that had ensured to ERNO an
indisputable role of Prime Contractor with the System
Level responsibilities for the European Laboratory.

The German Industry, still engaged in the final
phases of the integration of Spacelab, was indeed not
demonstrating high vitality in searching a positioning,
being probably very confident on the extension of their
role in view of an almost sure confirmation of the
interest of their Government in the Space Station
program.

Nevertheless it was urgent to act promptly, and to be
ahead on time, proposing solutions somehow different
from the more conventional ones, in order to guarantee
Aeritalia G.S.S a role of Co-Prime, quite similar to the
one expected to be assumed by ERNO.

Two distinct Elements were therefore envisaged, part
of an integrated program envisaged to be initially only
German-Italian, and to be later on extended to the
participation of all the other European Countries: one
to be assigned to Italy and the other to Germany.

Both Elements were derivatives of the Spacelab
Pressurized Module,one a Manned Laboratory attached
permanently to the Space Station and the other a Man
rated system co-orbiting with it, visited at intervals by
the Astronauts.

With this type of thoughts in mind I travelled to
Bremen to meet Manfred Fuchs who was then the
responsible of the future activities at ERNO. The idea to
give rise to a Bilateral Program, and through it to
reinforce the ties between the two Companies appealed
my old friend, whose origins from the Sud-Tyrol have

made him always favourable to a cooperation with
Italy.

We reached very rapidly the agreement on the
name to be given to the new initiative: “Columbus ‘92”.

The Columbus Elements, in our minds, would have
had indeed to represent, on the forthcoming occasion of
the 500 th Anniversary of the discovery of America,
the contribution from the European to a Space Station
that was expected to open the new horizons of space.

It was decided as well, after some verifications to
be quickly made with the Top Management of our two
Companies, to get prepared to meet with the
representatives of the Research Ministries in Bonn and
in Roma, to illustrate them our Industrial Initiative and
to acquire their support.

In preparation of these meetings, we, as proponent
of the initiative had to rapidly prepare a meaningful
proposal, that was already taking in consideration some
of the points risen by the German colleagues during the
preliminary technical discussions we were having.

The Columbus Program turned out to be centred on
two distinct Elements:

The “Attached Pressurized Module-A.P.M” an
highly sophisticated laboratory, larger and much more
complex than Spacelab, integral part of the Inhabited
Core of the Space Station, designed to perform a very
large variety of scientific and also technological
experiments in space for several years to come.

Columbus

Attached Pressurized Module (APM)

Aceritalia worked out to assume the full responsibility
of its development, in close cooperation with the U.S, in
full line with the Italian strategy to keep close contacts
with NASA, that at the time had already in act some
bilateral Cooperative activities with the Italian P.S.N.

The second Element was a Man Tended Free
Flyer, ML.T.F.F, a Laboratory designed to orbit in
proximity of The Space Station, visited at regular
intervals by the Researchers, operating in the most
extreme conditions of microgravity for extended periods
of time.



The M.T.F.F, proposed to be developed by ERNO,
was representing an innovative autonomous addition
and extension to the Space Station, to be operated and
to be serviced mainly by the Launcher Ariane V, and
by the Hermes Vehicle that at the same time was under
discussion to open the Human access to space also to
the Europeans.

The Free Flyer System had as well the possibility to
considerably grow with time, through the addition of a
larger Laboratory Element, similar to the A.P.M, and of
other un-pressurized platforms, extending the European
autonomy in the researches and operations in the Low
Earth Orbits.

A

Columbus

Man-Tended Free Flyer (MTFF)

The meetings held, at end of December 1982, at the
German BMFT and at the Italian MRST were indeed
very successful; we encountered an extremely positive
reception of our basic ideas, since the two Countries
were searching to reinforce their presence in ESA and
were meantime highly favouring the Trans-Atlantic
cooperation.

Very rapidly the studies for a complete definition of
the two Elements of the Columbus Program were
conducted, and a series of Design Reviews were held at
Rome and at Bonn with the presence of the MRST/PSN
and BMFT/DFVLR leading representatives.

The success of the maiden flight of the First
Spacelab, at the end of 1983, increased the enthusiasm
and determination to go on in the agreed plans to have
Columbus ready in view of the expected European
participation in the Space Station.

At last the President of United States, Ronald Regan,
in January 1984, in his speech to the Nation, announced
the long waited decision to commence the development
of the Space Station. Shortly after the NASA
Administrator, James Beggs, visited the major
European Capitals bearing a message from the U.S.
President of opening of the U.S. Space Station to an
international cooperation

The meetings in Bonn and Rome, where the basic

ideas of the Columbus Italian-German Initiative were
discussed, turned out to be extremely successful.

We were offered the unique possibility to be involved
in several quite interesting discussions with the NASA
Delegation that helped us in the refinement of our plans.

There after the German and Italian Delegates to
ESA intensified the already established contacts with
their colleagues of the other Member States to prepare
for the Europeanization of the Columbus Program, an
idea that after some reluctances that was at the end
accepted by the ESA Council.

The formal approval of the program was given by
the Member States in course of the ESA Ministerial
Conference held in Roma on January 1985, that stated
the European participation to the Space Station fixing
the Budget, for a ten year programme at the level of
2.600 MAU.

The role played in this occasion by the Italian
Minister, On Luigi Granelli was decisive in a manner
never seen before, and never to be seen again. Italy took
its place aside Germany as upholder of a renewed
relationship of collaboration with the United States, in a
leading position in Europe.

Once approved the Columbus Program turned out, to
properly accommodate the interests of the partners
providing the major financial contribution, to be a very
complex and strategic initiative, a system composed by
four elements that was compatible both with the
American Space Station and with long term European
prospects of an increased autonomous presence in space
with Human systems.

The elements considered were: the P.M- Pressurized
Module to house Astronauts, the R.M Resource Module
to provide the autonomy of the resources, the P.P- Polar
Platform to accommodate automatic experiments, the
S.V Servicing Vehicle to ensure the re-supply of the
complex.

The responsibility for elements’ development was
given to the four Countries participating more
significantly to the program: Italy, Germany, Great
Britain and France

The Overall System responsibilities at the level of
Attached Pressurized Module and of Man Tended Free
Flyer ware assigned respectively to Aeritalia and to
ERNO. A common approach was implemented, based
on the maximum exploitation of the same subsystems
and components for the A.P.M and the M.T.F.F leading
to an integrated system.

The ESA Phase B studies were rapidly assigned to the
leading European Space Industries; Aeritalia G.S.S as
Prime Contractor of A.P.M was leading a Team of as
many as thirteen Industries, engaged in the design of
the Pressurizes Modules, one attached to the Station the
A.P.M and the other the core element of the M.T.F.F.

The Program was finally on the way, but before its
completion quite a number of modifications had to be
introduced to cope with the evolving situations being
developed along the years on both sides of the Ocean.

The highly symbolic date of 1992 for the orbiting of
Columbus was, since the beginning, clearly but a dream

Expectations were kept alive, for a flight before the
end of the Millenium; we had indeed to wait several
years more before seeing our Module attached to the
International Space Station , but finally it is now, after
innumerable problems in orbit, attached to the ISS.



SPACEHAB: THE FIRST OPPORTUNITY TO BE
MATERIALIZED

Among the various options that have been
considered in the early studies, a simple cylindrical
segment with flats end closures, to fly adjacent to the
Cabin of the Shuttle Orbiter, was considered to provide
extra storage volume.

The idea was further developed, following the
interest demonstrated by some American entrepreneurs
with whom we had got in contact.

It was the origin of ’SPACEHAB” founded 1983, a
Private Company engaged since then in the exploitation
of the space environment for commercial purposes.

It took a lot of time to rise the money to produce the
“Spacehab Module” that Aeritalia S.S.G, together with
Mc Donnell Douglas, was meantime designing and to
convince NASA to sign an Agreement to make it flight
on board of the Shuttle Orbiter.

Finally in 1986 the way was cleared for the first
“Commercial Pressurized Module “ to be offered for
the transportation and for the operations in orbit of
small experiments. And the “Spacehab Module” was
designed and made in Italy by Aeritalia G.S.S.

This fact, result of a complex series of industrial
negotiations and of political manoeuvres, was a clear
indication that a foreigner Space Company had
acquired in U.S.A the full recognition of the validity of
its very sophisticated products and technologies.

For us it was the demonstration that there were
indeed concrete possibilities to be on the international
market and to compete with the more blazoned
American Companies.

A good start for our dreams to invade space with
our Modules derived from Spacelab and adapted to the
various emerging requirements.

In June 1993 the Spacehab Module made its first
successful mission on board of STS-57 Endeavour.

Just ten years after the first mission of Spacelab
another Module made in Torino was in orbit.

In addition to the initial Short Modules that flew
ten times, a version of a Double Module was designed
and produced by Aeritalia to be used for Logistic
support to the Int’l Space Station; in total up to August
2007, Spacehab Modules have flown twenty-three
missions without any technical problem.

Spacehab has been the first, and still is the only,
commercial space program successfully developed in
the area of Human Spaceflight; the SPACEHAB Flight
Services, that has grown with the acquisition of other
capabilities, is now pursuing a vital role in the Vision of
the Future Space Exploration, prepared to expand the
competences in space logistics and researches, with a
family of carriers to meet the new challenges.

As part of the initial deal with SPACEHAB, a
minority share was reserved to Aeritalia, prepared at
these times to invest also financially in the future of
space; successively the changes occurred as a result of
the various Company fusions, induced to withdraw
from continuing the initiative, making useless the initial
efforts and loosing the possibilities to continue to be the
preferred choice for SPACEHAB future developments.

MPLM-MULTIPURPOSE PRESSURIZED LOGISTIC
MODLES- THE PRODIGIOUS SPACELAB’S SONS-

The start and the realization of the MPLM Bilateral
ASI-NASA Program, leading to the design, construction
and qualification of three Flight Units: Leonardo,
Raffaello and Donatello, represent an exceptional event
for the Italian Space activities, that for Aeritalia G.S.S
has marked the apex of the success of its aggressive
policy of promotion of the recourse to the Spacelab
Module Derivatives in connection to the International
Space Station Initiative.

The European participation to the International
Space Station, centred on the Columbus Program, due
to the confirmation of the strong interests of Germany,
was not leaving to the Italians any possibility to assume
the role of Overall System Integrator that Aeritalia
G.S.S was willing to take upon its shoulders, to realize
the quality jump needed to assume in the future leading
positions in the International Contest of the Human
Space Flight Programmes.

To have a concrete possibility to assume a Prime
Contractor’s role it was necessary to embark in a
separate initiative supported only at National level.

The studies made for ASI on the adaptation of the
Spacelab Module to the early American Space Stations
Concept of SAMPS and SOC, provided the opportunity
to identify in the Logistic Modules the elements around
which to construct a Bilateral Initiative.

From the technical point of view the Spacelab Module,
designed for repeated missions on board of the Space
Shuttle Orbiter, was indeed ideal to be adapted to serve
as Logistic Module; its modularity was offering as well
the possibility to avail of the possibility to develop a fleet
of Modules of different sizes coping with different needs.

The problem was, on one side, to have the initiative
included in the list of the programs that ASI intended to
propose for a reinforcement of the Cooperation with
NASA, and to have the Italian Ministry of Research
ensuring the needed funds.

On the other side, the acceptance of an additional
Bilateral Italian contribution had to be very carefully
assessed by NASA, in view of the complications it could
rise in front of ESA, depository of the experiences
matured on Spacelab, on which the Italians were now
basing their ambitious proposals.



An “Intrigued Triangle”: Roma, Washington and
Paris, that imposed to the Aeritalia GSS Management
innumerable travels and encounters to properly prepare
the way to the official discussions.

At Washington, to start with, we found a positive
support in the Head of the Office of International
Affairs, Peggy Finarelli, who helped us in spreading the
idea, within the Space Station Office, that at least a part
of the logistic system could have been developed by the
Italians, in the frame-work of a bilateral relationship.

Slowly but with insistence, and at the same time with
extreme caution, we were able to attract the attention on
our technical proposals that were leading to the
unification of the different Logistic Concepts that were
at the time under study in the United States.

The most delicate situation was obviously found in
Paris, the Top Management of ESA could not formally
oppose to the Italian attempts to establish bilateral links
with NASA, but surely in their frequent contacts with
NASA they did not express a full support to an action
that the very powerful German Delegation was strongly
opposing.

Formally the United States had offered forms of
bilateral cooperation, in addition to ESA, to all the
European Countries; it was only Italy to have shown
interests to expand the cooperation, and therefore the
actions taken by the responsible of the Space Office of
our Ministry of Research, Prof C. Buongiorno could not
be openly opposed, also because he had a very good set
of long lasting high level relationships within the NASA
Headquarters.

At this point another problem did rise: the Japanese,
as part of their contribution to the Space Station were
offering, in addition to the JEM-Japanese Experiment
Module, quite similar to Columbus, also an Expendable
Logistic Module, that even if smaller and not reusable
was weakening the Italian offer.

The contacts established immediately with NASDA
despite the excellent personal relationships with the
Director H. Kubozono, turned out not to be easy also
due to the Mitsubishi position that was not open to any
form of cooperation. It was decided to proceed running
the risk of ignoring the Japanese positions.

After an intense exchange of contacts, that brought
several NASA Delegations to meet with MRST in Roma
and to visit Aeritalia G.S.S in Torino to directly out-look
the technical competences that were known since the
time of the Spacelab reviews, NASA got convinced of the
validity of the Italian offer of cooperation based on the
provision of Logistic Modules. In exchange Italy was to
be given the possibility to perform experiments on board
of the Space Station and of to have access to the Space
Station reserved to Italian Payload Specialists.

The official agreements with Italy could not be signed
due to the delays that NASA was encountering in the
definition of the main agreements with Europe, Japan
and Canada, that clearly had to be fixed firstly.

We had to wait the beginning of 1987 to see the
approval of the National Space Plan, that was including
a chapter dealing with the Cooperation with the
Americans on the Space Station, in which explicit
reference was made to the Pressurized Logistic Modules
for which were allocated the funding for five-years of
study activities to support the Bilateral Cooperation.

Few months later, after a very intense engineering
activity, a presentation was organized at the NASA
Headquarters in Washington; the joint PSN-Aeritalia
document contained a comprehensive evaluation of the
international scenario relative to the Logistic Systems
and included a series of proposal to face the future
Space Station development in a truly cooperative way.

On that occasion I took the opportunity to emphasize
that the Italian interests in the development of the
Pressurized Logistic Modules were not limited to the
production of hardware, but that this opportunity was
considered to be the beginning of a collaboration with
the USA of much greater extent that would have allowed
the Italians to become integral part of the suppliers of
the Space Station services.

Prof L.Guerriero who was leading the Italian
Agency-Industry Delegation, on that occasion had talks
with the NASA Administrator that confirmed the role to
be assumed by the Italians in the design of Basic
Elements for the Logistic of the Space Station, providing
a common basis for the future developments, thus
obtaining considerable reduction in the development
costs and improvements in the interfaces and in the
operations.

Starting from the “Base Modules” to be constructed
by Aeritalia, NASA and NASDA, according to our
proposal, would have adapted their Logistic Elements
on the basis of their specific requirements.

By assuming the position of “Design /Development
Responsible for the Logistic Elements “, Aeritalia G.S.S
was planning to consolidate a position that in the future
would be strategic also for the development of the
European Logistic Elements, eventually to be flown on
board of Ariane V, that ESA would need to support the
Columbus operations.

After the Washington meeting NASA and ASI/PSN
activated Bilateral Work Groups, to which we were
invited to participate, and planned a series of meetings
with all the various U.S Centers involved in the Space
Station activities.

One of the most important meetings was held end of
’88 in Torino with the participation of the NASA Space
Station Director; during the meeting Aeritalia G.S.S and
ASI presented the results of the various preliminary
studies performed, and NASA once more had the
possibility to assess the real capabilities of the Italians to
develop the pressurized logistic modules.

On that occasion ASI reached an agreement with
NASA to continue the activities and to jointly perform a
study on the LCPLM, Long Cycle Pressurized Logistic
Modules. The study was assigned to Aeritalia G.S.S and
lead to the preliminary design of a Three-Segment
Module, nine meters long, with very high storage
capabilities that was occupying almost all the length of
the Orbiter Cargo Bay and had an operating life of one-
year. The LCPLM would have been, as well, able to
store useful resources in case of emergencies when it
would have been used as the Shelter for the Crew.

In house studies were as well performed to verify the
convenience of using automated systems to carry out
part of the more routine activities within the modules,
reaching the conclusion that carefully dividing the tasks
among the crew and the robots would have increased



the productivity and reduced the operating costs over
the extended service life planned for the Station.
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It was a time in which NASA was not yet ready to fix
the requirements for the Logistic Systems, being the
configuration of Space Station “Freedom” undergoing
frequent refinements.

Aeritalia G.S.S was very flexible and rapid to adjust
to these changes, studying from time to time different
alternatives; at a given point was introduced a new
concept: “ARCA-Attached Resupply Carrier”, a very
long Module, four cylindrical sections with a length of
thirteen meters, conceived to remain attached for ever
to the Space Station, to which could be docked another
shorter Logistic Module that was unloaded and
returned with the same Shuttle that had brought it to
the Station.

The idea to have, permanently attached to the Station,
a Storage Module to house spares and equipments ready
for use, and to accommodate Experiment Facilities and
Payloads waiting for their successive re-use, did not last
too long, it came too early. Only now-a-days discussions
have re-opened, between NASA and ASI/ESA, to utilize
one of the existing MPLM adapting it to remain
permanently attached to the ISS.

ARCA INTERNAL LAYOUT

On the other side the studies conducted by the
NASA Reston System Group, were leading to very high
levels of mass to be transported to the Station, exceeding
the possibility to operate the Station only with the
Shuttles; a combination of transport systems, with the
resort to the use of conventional expandable launchers,
would have made access to the Station more flexible,
allowing the most appropriate launcher to be used for
the type of load to be sent in space.

This new situation offered the International Partners
ESA and NASDA, the possibility to think of making use
of their own Launch System to supply their orbital
laboratories, limiting their share of the operational costs
to be paid to U.S., and opened the opportunity to
encourage the Private Sector for marketing of these
services.

It was necessary to study the adaptation of the
Logistic Modules, so far designed to be transported only
by the Orbiter, to make them compatible with different
Launch System, introducing expendable models.

Aeritalia G.S.S was involved in the ESA initiative to
examine the possibility of using the Ariane V for
launching Pressurized Modules, either as Laboratories
or Logistic Carriers. It was the beginning of the ATV
Automated Transfer Vehicle, that through several
evolutions has been finally successfully orbited this year.

A commercial approach was attempted by Aeritalia
G.S.S with General Dynamics, San Diego California, for
a Small Module to be launched with ATLAS, an
initiative that after several months of studies was not
continued due to the NASA attitude not to open to the
access to the Station to Private Systems.

The times were very turbulent, in U.S. the Space
Station Program was undergoing continuous changes
and adjustments that were in turn affecting the Logistic
Systems and modifying the perspectives of the Italian
contribution. New possibilities, some very attractive,
were emerging but as well, in absence of definitive
agreements, the risk was always latent to encounter at
the end, insurmountable difficulties that would have
spoiled all the efforts made to ensure a significant
involvement in the International Space Station Program

Beginning of 1990 the two Agencies decided to re-
orient the activities, and agreed to run a three months
study to identify the elements of common interest out of
a long list of items proposed by NASA.

The study involved on the industrial side Aeritalia
G.S.S and Boeing, since it was responsible of the Space
Station Work Package that was dealing with pressurized
modules including the Logistic Systems.

ASI , in the course of a decisive meeting in Roma,
identified Four Items to be further investigated, the :

LSML-Life Science Mini Laboratory, an element
housing several Research Facilities and a Centifuge to
operate scientific activities in a very promising field that
later on has proved to be essential for the continuation
of the Space Exploration,

MPLM-Mini Pressurized Logistic Module, an element
to be used in conjunction with the Pressurized Logistic
Modules being studied by Boeing, suited to enhancing



