ENGINES ENGINEERING: A TWOFOLD GROWTH STORY

The difference between Engines Engineering of today and that of 1980 is enormous, a difference
that can be summed up in terms of 13,130,000,000 more lItalian Lire (about 6,781,000 Euro) and
sixty-one additional employees. These figures alone eloquently testify to the growth of a company
that is truly unique in its kind. Designing and developing projects for third parties for the production
of motorcycles, scooters and four-wheeled vehicles, or even just their components, is what the
company has become famous for.

This means starting out from an initial idea, which the client may even only entertain very vaguely,
and carrying it forward to the final stage, ready for mass production. Some of the most prestigious
names that have found in Engines Engineering a close and attentive partner with whom to
collaborate include Benelli, Beta, Ducati, Gilera, Honda, LEM, Malaguti, and Yamaha. But the firm
can boast having developed many other products that bear a range of other brands, from Spanish
manufacturers to ones in the Far East.

The firm is currently engaged in developing a number projects in parallel for different clients, the
confidentiality and separateness of each project being rigorously maintained to the utmost.

OVER 3,000 SQUARE METRES
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The exponential growth in the number of projects undertaken and the need to adequately set up
the equipment and tooling required by increasingly advanced technological applications has
induced Engines Engineering sl to double and more than double its facilities. With the most
recent extensions these facilities now cover a surface area of over 3,000 square metres. Next to
the new building taken over by the firm in 1994, Engines Engineering has now inaugurated a new
one covering an area of over 2,000 square metres. Thanks to this new hyper-modern facility
layout has been completely reviewed, existing departments given more room, new laboratories set
up. All this makes for an ever-wider range of efficient services that the firm is able to offer to its
clients. Never wanting to fall short when it comes to offering the most and the best to its clients,
Engines Engineering also avails itself of a number of outside collaborations. Eco-Engines, a
Russian based research centre, provides CAD services and wind-tunnel facilities along with
professional expertise for aerodynamic studies and metallic catalysts development, while Eff
Engineering, a firm based in Modena, provides CAD services. All this out-sourced work is
conducted under the strict supervision and control of Engines Engineering. Finally, Engine
Engineering also has a deep collaboration with Bastra and directly with the Moscow wind tunnel
for aerodynamic studies.



WHAT'S INSIDE

Engine Engineering's new three-storey building is located at Castenaso near Bologna, and has
been erected next to the firm's former premises where, until recently, all its activities used to be
conducted. Architecturally very modern in concept and appearance, access to the various
departments is controlled by means of magnetic locks with various levels of access authorisation.
Guaranteeing to its clients utmost confidentiality and secrecy has, in fact, being one of the firm's
primary concerns, so that nothing has been spared to ensure maximum security.

Company management and administration and personnel catering facilities, such as the canteen,
are all housed on the new premises. Most importantly, the extra space afforded by the new
building has allowed for new and far larger rooms to be dedicated to design activities. The firm's
success in this sector has been a source of great satisfaction. Engines Engineering has in fact
been awarded a number of important prizes that bear witness to the excellent quality of its work.
The firm, for instance, has obtained the Good Design Award from the Museum of Design and
Architecture of Chicago twice, the first time for its design of Malaguti's F-15 Firefox, and of
Malaguti's Madison 125 and 250 the second. The premises of the Design Department are located
on the second floor, while the Modelling Department where the models are made out of clay (a
sort of plastiline) in a scale of 1:1 occupies three large rooms on the ground floor. A computer
controlled milling machine is used for machining the forms created by the stylists and displayed on
monitor screens. The RIM injector for making the chassis component prototypes is also located in
these premises, as well as the vacuum moulding equipment and a new dimensional control
machine with two arms used for checking model symmetry.

ROLLER AND EMISSIONS BENCH

Room Characteristics

The room is fitted with an air-conditioning and air change system to maintain the room
temperature in compliance the guidelines set forth in Directive 97/24/EC Chap. 5.

The room is accredited by the TUV for performing type tests in accordance with directive
97/24/EC Chap.5 and subsequent amendments.

Highly specialised technicians are able to provide the customer with any kind of technical support.



Bench Characteristics

The bench, supplied by ApiCom, comprises:
One 150 HP eddy-current brake (to measure
performances)
One 50 HP electric brake (to measure emissions)
One 602 mm roller complete with inertial masses
Barometric control unit for environment data
One front-end for connecting 6 K-type
thermocouples, 3 pressure sensors, engine RPM
sensor, 1 power signal.
“XTWIN” SW for data acquisition and processing.
“Driver Aid” SW for bench management
“Analisi” SW for measuring emissions
“TRX” SW for measuring performances
Fisher Rosemount analysers, with computer-
controlled digital control platform, conforming to
requirements outlined in Directive 97/24/EC.

Accessories
A series of accessories are available for
carrying out research and development:

- Axial fan for simulation of wind speed
corresponding to that of the motorcycle
being tested as outlined in directive
97/24/EC Chap. 5 (max speed = 130
Km/h).

Tecnotest 5 gas portable analyser (CO,
CO2, HC, 02, NOx).

Equipment for measuring consumption
with volumetric method conforming to
that outlined in ISO 7859.

Sample gas system for checking setting
and calibration of analysers (3 different
concentrations per analyser).
Pneumatic pulsator for conditioning of
silencers conforming to that outlined in
Directive 97/24/EC Chap.

AERODYNAMIC

The outer shapes of the most advanced two-wheel vehicles must fulfil not only stylistic
requirements but also technical requirements, such as low drag coefficient and good aerodynamic
protection for riders. In addition, the internal flows must ensure the optimum operation of important
vehicle systems, such as engine intake and cooling.

In order to better fulfil the above requirements, Engines Engineering uses the

NAMZIAT Wind Tunnel in Moscow.



All the top models designed at our company (MalagutiMadison, Gilera 600 Super
Sport, MalagutiSpider Max, etc. ) and the racing motorcycles have been tested in the

Wind Tunnell

Test Room

Fan:

Aerodinam

Air flow pal

STATIC BENCH
Room Characteristics

* Section surface = 27 m2

» Dimension width/height/ length =
6.0/4.5/18.0 m

* Wind Speed 10...50 m/s (36...180
km/h)

* Diameter 7,5 m

* Number airscrew blades 8

* RPM 30...350 1/min

» Angle of incidence 0...30°i

* Electric engine power 1 500 kW

ic balance for six component:
 Diameter of revolving platform 6.3 m
» Forces measurement range 0...10 kN
* Moments measurement range 0...9
kNm

» Accuracy of measurements +-0,02% of
selected end of scale

 Balance rotation angle +/-182°
rameters:

» Wind speed un-evenness <+-1.1%

» Wind flow distortion angles:

On vertical plane 0.88°

On horizontal plane 0.37°

* Turbulence 0,14%

The soundproof room, measuring 5.5x3.5x3 m, is fitted with an air-conditioning and air change
system to maintain a constant room temperature throughout the tests.
The room is accredited by the TUV for performing type tests in accordance with directive 95/1/EC

and subsequent amendments.
Highly specialised technicians are able to provide the cus

tomer with any kind of technical support.



Bench Characteristics

Accessories

A series of accessories are available for

carrylng out research and development:
Centrifugal fan for simulation of
dynamic pressure in air box
essential when testing high-
performance engines for sport
vehicles (max speed = 300 Km/h).
Heat exchanger necessary for high-
performance engines.
Piezoelectric pressure sensors for
measuring pressure values in
explosion chamber out and in, and
relative SW that correlates such
guantities to the phase angle of the
engine.
ELITE CMF010 consumption
measuring device built into a system
that makes it suitable for both small
carburettor engines and large
injection engines.
Pneumatic pulsator for conditioning
of silencers conforming to that
outlined in Directive 97/24/EC Chap.
9.
Venturi probe for measuring
ramming intake air

The stand, supplied by ApiCom, comprises:

One eddy-current brake of 150 HP

One seismic base with engine fixing platform
One front-end for connecting 8 K-type
thermocouples, 8 PT100 thermocouples, 3
pressure sensors, engine RPM sensor.
Barometric control unit for environment data.
“XTWIN” SW for data acquisition and
processing.

One management console for the operator in
the control room.

The uncertainty of the measurements made is
described below:

Room temperature: + 1°C Directive

requires +1°C

Room pressure: + 50 Pa Directive requires

+ 70 Pa

Room relative humidity: +1%

Brake turns: + 0.5% Directive requires + 1%
Brake torque: = 0.25% Directive requires + 1%
High temperatures (probe K f.s. =1300 °C):

+ 0.5%

Low temperatures (PT100 f.s. =200 °C): £ 0.5%
Depression of sucked air: £15 Pa Directive
requires = 25 Pa

Fuel consumption: +1% Directive requires + 1%



LIKE IN A SOUND-RECORDING STUDIO

The firm's restructuring, that has entailed a veritable physical upheaval, has permitted to set up
two completely new, state-of-the-art laboratories. One of these is a semi-anechoic chamber, that
is a room with sound-absorbing walls for dampening any echo, like in a sound-recording studio.
The vehicles being tested are made to run on rollers in this room under the various conditions
contemplated for homologation. Noise sources are then measured and analysed by means of a
tetrahedric detector (essentially four microphone pick-ups) so as to identify and eliminate any
resonance, suction noise, or irksome "rattle”. The room, that fully complies with UNI EN ISO 3745
standards, is a great asset for the future. It is an important instrument that will permit to perform all
the tests required for obtaining European approval on the machines (lawnmowers, electrical
appliances, and so on) submitted to Engines Engineers by third parties for this purpose.

THE VIRTUAL ROAD

The other new laboratory is fitted out with CAM-DRUM machine. This piece of equipment is used
for simulating a road surface in absolutely reproducible conditions so as to obtain data unaffected
by weather, temperature, or other such variable conditions. The core of this machine is
represented by cylinders with variously rough, i.e. uneven, surfaces simulating various types of
terrain. The wheels of the vehicle being tested are placed in contact with these surfaces; up- or
downhill courses and speeds of as much as 200 km/h can then be simulated in order to carry out
exhaustive dynamic and structural reliability tests and dynamic analyses of braking behaviour and
response to different temperature conditions. Accurate computer-aided monitoring of the results
permits them to be confronted with the project data defined by the technical and R&D
departments, or with those from other machines, such as the chassis durability test rigs, and with
the impressions of the test drivers. Confrontation of the technical data with these subjective
judgements is very important, as the final concern is how the end user will feel.

To best assess the effect on the end user, plans are under way to build an 800 metre long test
track for the road trials. Thanks to this facility it will be possible to fully run homologation, noise
and braking tests and to analyse dynamic vehicle behaviour over different types of terrain, as well
as on wet surfaces.

In this way Engines Engineering intends reaffirming its leadership in Europe as an independent
organisation engaged in motorcycle design and development. The firm will be thus in a position to
offer its clients truly complete and exhaustive services, from the design stage of a project right up
to the finished product, fully tested and homologated.



MOULD SIMULATION

Moulding

simulation is a

powerful

instrument, as:

«during the design stage, the designer is provided with information regarding
optimum thickness and material;

«during the industrialization stage, important indications are provided for
the creation of a mould (injection point(s), dimension of ducts, breather
pipes, etc.);

eduring production, the process parameters that have a greater influence
on the moulding of the piece are provided.

For this activity, Engines Engineering is equipped with “Mould Flow MPI”, a
powerful SW package with very detailed material libraries, which fully
complies with the indications in the above



ROAD TESTS

Road tests are very important during a motorcycle project development. For this matter EE has
acquired usefull instruments to carry out all physical measurements need for project development
and to verify production vehicles.

Three acquisition data loggers are available in road test laboratory. These are very compact and
they have a large memory ( 4 Mb); Many sensors are used for measurements, as:
*Accelerometers (5, 10, 20 g of end of scale).

sLinear (50, 100, 150 and 200 mm) and angular transducers for displacement measurements.
*Electonic device for strain gauges measurements (up to 16 ch)

CAFE’ RACER 600

Delivering its clients "made to order” products is not Engines Engineering's only mission. Indeed
the firm prides itself in being able to submit to its clients innovative and originalaproposals. Café
Racer, a motorcycle powered by a Yamaha single-cylinder, four-stroke 600 cm® engine, is but one
of these unique proposals. Surprising it may be, but then the objective of this product was and is
to attract attention and sound out new market niches.

The motorcycle, mounted on the frame of the prototype of Malaguti's Super Climber that was
presented at the Bologna Motor Show event, has been especially designed for "easy riding".
Weighing in at a dry weight of 135kg, the motorcycle is truly lightweight and a "breeze" to handle,
well deserving its name, "Café Racer".

Its performance characteristics, purchase price, and running costs are all designed to ensure its
appeal with a wide public.



ENGINES ENGINEERING ON THE TRACK

It is four years now that Engine Engineering has become engaged in racing competitions, directly
participating in the 125 GP class events. As important as winning a race may be, the firm's
commitment is primarily aimed at putting its technical solutions to the test under the harsh
conditions typical of these fierce competitions and collecting important data for further R&D. A lot
of work has gone into preparing the past racing season's, and in 2002 a completely new 125 GP
was developed. The project was made to try out new solutions that were further added to the
firm's know-how and provide important experience for the firm's younger designers.

After having gained the Rider’s and Constructor’s Title ahead of Aprilia and Honda in Italian
Championship 2002 and 2003, EE Racing department put its experience at disposal of Malaguti
for participating in World Championship 125GP in 2003 and 2004 seasons.

THE HISTORY OF ENGINES ENGINEERING

TWENTYFIVE YEARS OF SUCCESS

Alberto Strazzari can rightly be said to be heir to a tradition and passion for mechanical
engineering. His keen interest in engines comes in fact from his father and grandfather and their
business with tractors. Not surprisingly, then, already during his college years he had
supercharged his Morini Corsaro motorcycle turning it into a veritable race replica. His first jobs for
a number of companies in and around Bologna were already coming in during his university years
while he was studying engineering. After graduating, he started working for a gear manufacturer.
His real passion, however, has always been design so that in mid-1979 he took a courageous
step and opened a design engineering firm. And that’'s how Engines Engineering was born. His
first project was that for an auxiliary bicycle motor commissioned to the firm by Bernardi Mozzi
Motor. Alberto Strazzari also begins working with fibreglass-reinforced plastic (which is today
called “a composite material”) and simultaneously new jobs from the motorcycle sector start
coming in, including the project for a child’s motorcycle for Lem Motor and then other projects for
Malanca, Malaguti, Moto Morini, Ducati, Motobecane, and others.

Up to the early 80s, motorcycles and mopeds were mainly made out of sheet metal. In 1981
Malaguti was the first to adhere to Strazzari’'s new concepts in terms of materials leading, two
years later, to the creation of the Fifty Top, popularly known as the “tubone”, which included
several parts and components in plastic. The firm quickly began expanding, taking on new
employees in 1982. In 1984 it was the first firm of its size to purchase a CAD station, an
equipment normally found at the time only in much larger companies. Ever anticipating
developments rather than being merely carried along by them, in 1988 Engines Engineering
changes its company structure so as to strengthen its capacity to respond to the expected boom
in the scooter market. It was in fact in the late 80s that the first models of scooter from the Far
East broke into Western markets, the novelties of which were a challenge to local manufacturers.



Minarelli and Franco Morini were quick to respond, making available new engines suitable for this
type of new scooter, and Engines Engineering, no less prompt, had already worked out advanced
solutions to meet the challenge. Three CAD stations, an in-house model department with expert
technicians and a fully equipped control department are what permitted the company to be in the
forefront, speeding up the delivery of new and completed projects. In summer 1994 the
company moved from its original headquarters at via del Barroccio in Bologna to the new
premises at Castenaso (Bologna) which it still occupies. Three years later, the first important
expansion was undertaken, entailing the setting up of an engine and complete vehicle testing
laboratory fitted out with a TUV-approved exhaust-gas analyser which is currently used for the
development and approval of the latest generation of catalytic converters. Another strong piece of
Engines Engineering’s technology is its CAM DRUM, a computer-aided machine for testing and
checking the structural resistance of frames which permits to immediately ascertain how a
theoretical concept will perform in actual practice. One of Alberto Strazzari’s objectives has always
been that of offering complete and thorough services to the firm’s clients and of carrying out a full
range of activities which, starting from a basic idea and from a blank sheet, lead up to the finished
product on the road - a product which is always in line with the latest styling trends and
incorporates the most advanced technology in terms of mechanics. Many major companies were
quick to realise the high professional level of the services offered by Engines Engineering. In
addition to Malaguti which has been entrusting the Strazzari team with the design and
development of its scooters for many years now, other companies followed. A further recognition
was to come in 1996 when Yamaha assigned Engines Engineering the task of developing a
scooter in its line which was to be strategic, namely the Majesty 125. Today, environment
protection and alternative energy sources such as electricity are much-debated issues. Ever since
1989 Engines Engineering has been experimenting electric four-wheeled vehicles. After fitting out
and completing a vehicle intended for races of vehicles powered by alternative energy sources, it
developed one of its own in collaboration with another company. Malaguti’'s Ciak Electric Power
scooter was the outcome of the experience thus acquired. The performance and travelling range
of this new scooter, developed in conjunction with Italvel of Bergamo for the electronic system, are
by far better than those of its competitors of equal price.

Ever forward looking, Engines Engineering is also engaged in opening up new roads for the
future. An important move has been the establishment of an Italian and Russian owned company
based in Moscow, Eco-Engines. Closely collaborating with the Moscow wind tunnel, the activity of
this firm controlled by Engine Engineering is mainly in the field of aerodynamic studies.
Development of the Gilera 660 Supersport prototype and of the Malaguti 600 Super Climber
presented at the Milan Show in 2001 and at the Motor Show of Bologna, respectively, have been
another two important undertakings.

2001 has indeed been an extremely eventful year for Engine Engineering! In addition to the
founding of a new firm, Eff Engineering, based in Modena and controlled by Engine Engineering,
an agreement made during the year with the German and Italian based Bastra Company, a firm
specialised in advanced calculus and computer simulation, will go into effect in early 2002. The
agreement, which entails a mutual exchange of company stocks, is aimed at offering an ever fuller
and co-ordinated range of advanced services in such a way as to cut back on project development
times and hence on overall costs to the client. Thanks to all these initiatives, the two-wheel
automotive engineering sector in Europe can truly be said to have found its leader in Engine
Engineering!

1979-1989 - The collaboration with Malaguti, which was to lead to the launching of the Fifty in
1982, began already one year after the company’s establishment. It was the first time ever that a
scooter featured mudguards, headlight screen and engine head cover in plastic. The following
year was to see the launching of an even more advanced version, the Fifty Top. Other prestigious
collaborations during this period included those with Moto Morini for the re-styling of the famous 3
% Sport and the complete refashioning of the Camel 501 and with Ducati for the development of
the windshield hood of the Pantah 600 in SMC, a material which at the time was extremely
innovative in the motorcycle sector.



A further collaboration with Lem Motor led to the design and development of a complete range of
motorcycles especially and exclusively created for children which finally put an end to patchwork
assembly which had until then been typical of products for this market sector.

Other important opportunities during this period included collaboration with Japanese engineers
on the Honda NX 125, a highly successful motorcycle which came out of production only after
many yeras, and with Yamaha. The first contact with Yamaha was made by Alberto Strazzari
during his visit to Japan in 1984. Scope of the visit was the development of an enduro motorcycle
mounting a Yamaha motor which was to be manufactured in Bologna by Malaguti. This
motorcycle featured an original solution represented by a double rear silencer which anticipated
by several years the design currently sported by single-cylinder enduro motorcycles of medium
capacity. In 1988 Malaguti decides to produce a sports moped. RST comes to light which, with its
innovative aggressive looks, overshadows the already renowned AF1 50 Aprilia. It is with one of
these lightweight motorcycles in the 80cc version distributed in Spain by Rieju that Carlos Checa
commences his sporting career, winning the Spanish Championship for this category. By this time
Engines Engineering was well launched beyond domestic frontiers, working with Spanish
companies such as Motogac and Rieju in the design and development of 50cc mopeds and
lightweight enduros. Over this period collaboration with Italian companies, primarily with Malaguti,
continues with growing intensity.

1990-2000 - The beginning of this period coincides with the scooter boom, Engines Engineering
significantly contributing to the development of the Malaguti F-10, a veritable blockbuster in its
sector at an international level which thanks to its quality has had an unabated success over the
years.

This model was followed by Centro, also manufactured by Malaguti, featuring a capacious
underseat compartment and 14-inch wheels, and then by Tempo, another “high wheeler”
produced by Beta Motor which was the first ever scooter with 16-inch wheels designed and
manufactured in Italy. Given its versatile organisation Engines Engineering decides to look for
opportunities also in the automobile sector and, thanks to a joint-venture with the prestigious
NAMI Institute of Moscow, develops the Spider Oda presented at the Motor Show in 1992.
Towards the end of the same year the company starts working on a project which was to turn out
a veritable best-seller, the Malaguti F-12 Phantom. The innovations featured by this model, such
as the 12-inch wheels with large-section tyres (120 in the front and 130 in the rear) and
polyellipsoidal headlights, have now become standard on all current sports scooters. Not
surprisingly, in 1996 Phantom was chosen as “the scooter of the year” by two independent
specialised magazines. In 1997 Malaguti F-15 Firefox was assigned the Good Design Award (the
oldest design award in the world) by the Museum of Architecture and Design of Chicago. The



launching in the same year of the 491, K2 and Pepe series of scooters based on Engines
Engineering designs was to give new impetus to Benelli. The year 1998 witnesses the start of
production of the Majesty 125, the result of an ever closer collaboration between Engines
Engineering and Yamaha. Once again Malaguti’s brand is in the forefront with Madison 125 and
250 which were given the Good Design Award by the Museum of Chicago. Over the last eleven
years Engines Engineering has designed more than twenty models, which have been launched on
European and Asian markets, and two exciting and futuristic projects for the development of the
Stratos for Malaguti and of the Cobra for Hero Motors of India. A veritable record! Currently,
Engines Engineering can boast clients world-wide, and it can most definitely be considered a
leader in Europe in the motorcycle engineering sector. Offering a complete product from design to
the assembly line through all stages of a project’s development including the industrialisation of
components and the management of co-designing activities with its suppliers.

Ever forward looking, Engines Engineering is also engaged in opening up new roads for the
future. An important move has been the establishment of an Italian and Russian owned company
based in Moscow, Eco-Engines. Closely collaborating with the Moscow wind tunnel, the activity of
this firm controlled by Engine Engineering is mainly in the field of aerodynamic studies.
Development of the Gilera 660 Supersport prototype and of the Malaguti 600 Super Climber
presented at the Milan Show in 2001 and at the Motor Show of Bologna, respectively, have been
another two important undertakings.

2001 has indeed been an extremely eventful year for Engine Engineering! In addition to the
founding of a new firm, Eff Engineering, based in Modena and controlled by Engine Engineering,
an agreement made during the year with the German and Italian based Bastra Company, a firm
specialised in advanced calculus and computer simulation, will go into effect in early 2002.

The agreement, which entails a mutual exchange of company stocks, is aimed at offering an ever
fuller and co-ordinated range of advanced services in such a way as to cut back on project
development times and hence on overall costs to the client. Thanks to all these initiatives, the two-
wheel automotive engineering sector in Europe can truly be said to have found its leader in
Engine Engineering!






