INNOVATION
E R ENGINEERING
PROTOTYPING

CONCEPT VEHICLES BY ESORO

Concept vehicles by ESORO - we consider the extraordinary ordinary. ESORO designs, develops and implements high-quality
concept vehicles from the initial idea through to the "ready-to-show" vehicles. Prototypes are fully operable and homologated so
that the concept can also be experienced and driven. An innovative and experienced team is able to handle complex projects
very efficiently and in a very short time by the appointed deadline. When doing this, ESORO can rely on state-of-the-art
development tools, an excellent prototype workshop, experience from over twenty vehicle projects and a selected network of
component suppliers. In its capacity as prime contractor, ESORO is the direct contact for customers and assumes responsibility
for the overall project.

WHAT YOU DREAI\/I IS WHAT YOU GET

BUDIlI - YOUR BEST BUDDY

As learning and personalized systems futurev e hi c| es c¢ o u |friendlmrevheels’dor persanal transportation. Beside
environmental friendly and convenient electric driving autopilot functions will be introduced step by step in the near future.

By keep learningpr ef erences of the driver and acquire data from the en
users each day, as a result the system will get better and better at mastering the complex challenges of modernZiay private
transport.

Budii is the 16™ project, ESORO realized for Rinspeed. ESORO was responsible for the manufacture of the composite exterior
body panels and has been responsible for mechanical and electrical integration aspects of the novel steering wheel with its
state-of-the-art sensitive robot arm, which enables both the driver and the passenger to steer or folds back in a space saving
middle position if the vehicle is in autopilot mode. Additionally, ESORO implemented and adopted the different technologies and
innovations of the project partners. Last but not least, ESORO was responsible for the final assembly of the interior and exterior
of the Budii.
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XCHANGE - ARRIVING RELAXED

Autonomous driving is destined to become reality in the not-too-distant future. The all-electric touring sedan XchangE shows

how the interior could look like, if the autopilot takes over on highways.

The vehicle features all-new seats, reminiscent of the relaxing business class seats, which can be rotated too. To make sure the
steering wheel is not a hindrance, it c an- cauitesyofsjatebfehe-& ptar ketdée
by-wi re” technol ogy. In addition, a completely new oper gtaidng ar
service functions make it possible to work, relax or getting entertained. Not ever flying is better.

XchangE is the 15" project, ESORO realized for Rinspeed. ESORO was responsible for the design and the realization of the
multi-functional seats including relax and turn function and the novel movable steering wheel. Additionally, ESORO
implemented and adopted the different technologies and innovations of the project partner. Last but not least, ESORO was
responsible for the entire assembly of the interior of the XchangE.

MICROMAX - MY CAR, YOUR CAR, OUR CAR!

This concept car is very special in really many ways. You even have not to sit down. Just step into to car and access your place
upright. You will find an innovative standing-seat having a three point safety belt. The extremely roomy interior offers place for
the driver, three passengers and luggage in a very comfortable way. You will even not miss a coffee machine in this public
share car for short distances. The microMAX goes with the megatrends — such as sharing, instead of owning and being
connected to have access - and is transforming them in an attractive, realistic and real concept. This is the car for the app and
as a networked swarm car much more than only acar—i t ' s a comaefit todether with its corresponding vehicles. The
swarm intelligence offers completely new options for urban traffic including real time information for the community adapting the
routing and switching points between the swarm members optimized to minimal waiting time to reach your destination.

With the microMAX ESORO has realized the 14" consecutive project for Rinspeed. ESORO has been responsible for the
electrification of microMAX, the engineering, design and realization of the mechanical and electromechanical components and
the adaption and implementation of the various new technologies and innovations of the project partners. Finally ESORO has
been responsible for the final assembly and fit of the entire exterior and interior.
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DOCK & GO - TAKE 3!

Why not take three axles instead of two - but only if you need them! It is that third axle that is the key feature of the modular
mobility system “Dock+Go” from Rinspeed. The idea’s iThesesi st |
singe-axl e “packs” serve a variety of purposes dependi ngiscasgedt he |
operating range problem of electric vehicles in a clever way. The ingenious twist: neither unneeded space nor superfluous

weight is carried along if they are truly not needed.

SQUBA - THE THIRD DIMENSION

James Bond still needed “Q" and a box of movi e t+adtkeokosghbied 197
electro-sportscar — can, if necessary, swim and dive to depths of up to 10 meters. The entire drive train works with zero
emissions. On the street, a 37 kW electric engine gives enough power. On the surface of the water, two electric propellers in the

back guide it through the waves, while two electric jet propulsion engines drive the sQuba in the third dimension. The energy for

all that comes from Lilon batteries. You can be sure that the sQuba will break some records as well.

For the ninth time the Swiss engineering company ESORO was hired to serve as general contractor for the entire project.

ESORO was responsible for project management, implementation of new technologies, engineering, rendering, design and the
manufacturing of the Rinspeed sQuba.

www.esoro.ch



ESORO

Since 24 years, ESORO is a successful cleantech development contractor and offers innovations, engineering, prototyping and
series-production preparation as an all-in service on a one-stop shopping basis. ESORO operates only in the civilian sector.

ESOROs core competences focus on the sectors of system conception an integration of clean cars, concept vehicles fibre-
reinforced plastics and product development. Thanks to the broadly diversified experience from a range of technology sectors,
ESORO avails of an extensive and well-founded know-how. This makes it possible to efficiently solve interdisciplinary problems
in an innovative way and therefore generate customer value.

Here’'s a short overview about other core competences of ESORO:

CLEANCAR DRIVE TRAINS

ESORGOs roots lie in sustainable mobility. Since the company was founded, ESORO has been working intensively in the field of
conception, implementation and tests of alternative and optimized vehicle concepts and drive systems. Electric-powered racing
vehicles, various passenger cars suitable for everyday use with electric propulsion system, a very efficient IC-engine propulsed
vehicle, the TwinTrak hybrid system and the HyCar fuel cell vehicle have been designed and developed by ESORO. In addition
ESORO realized majorproject s wi th OEM' s, which are confidential. Thus
well-founded experience in development and operation of electric, plug-in-hybrid and fuel cell vehicles.

And all this is certainly not just an academic exercise. We have implemented all drive trains in concept vehicles and tested them
in everyday use. Good design and perfect workmanship are also part of our commitment of our vision.

Recent project for well known OEMs have been realized from initial prototypes up to serial development. They are still
confidential.

Electric & plug-in-hybrid drive Twin Trak: ESORO E301 & H301

Hydrogen and Fuel cell technology: Hycar & Hystation

PRODUCT DEVELOPMENT

From the initial idea through to the product ready for series production - ESORO supplies the entire scope of services for this or
partial aspects of it. Complex problems are considered integrally and implemented in solution concepts. In this process, design,
simulation and engineering are created in a constant, mutual interaction, thus leading to efficient and customer-orientated
elaboration and assessment of the concepts.

The solutions elaborated are implemented to form "hardware" in our workshop - the possibilities extend from the simple function
specimen through to the high-quality prototype, which is followed by the pre-series development to achieve production maturity.

Otto Bock C2000: Out-/Indoor wheelchair with novel steering

solution
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As a competent partner to various customers, ESORO develops components from initial conception through to pre-production
samples. In-house specialists optimize the component properties and characteristics throughout the entire development
process. The ESORO know-how is based on many years of experience in the composite sector. The use of state-of-the-art
software tools for modeling components, processes and materials allows efficient and reliable component design. The various
development stages are outlined and the implementation process on a specimen component is presented in the following.

As a specimen component, ESORO developed a rear seat back with integrated seat belt joint and extraordinary high
requirements concerning trunk-load retention. The component was designed from first topology optimization concepts up to cost
competitive readiness for start of production.

Explicit FE calculation of fibre reinforced plastics E-LFT serial part: The hatchback of the new smart fortwo,
engineered by ESORO, won the JEC Innovation Award 2008

ESORO develops innovative and economical production processes on behalf of its customers. The close links between
component development and process development and broad knowledge in the sector of material technology form the pillars for

efficient handling of a development process of this order of magnitude. Apart from design, component or process simulation,

material tests and a fully-automated test production facility, ESORO runs an internal experienced workshop where also

prototype tools can be manufactured.

One example of this is the development of the novel E-LFT process which was presented to the public for the first time in late

2002. Based on the need for low-cost, environment-friendly, lightweight components with a high structural loading strength, this

new process has been developed, patented and made ready for series production by ESORO for our customer Weber
Automotive. Since 2007, around 800" 000 hatchbacks of the smart f -bRT tpwaess.iThev e b e
component won the JEC Automotive Innovation Award in 2008.

E-LFT base materials: PPGF30 und PPGF60

CONTACT
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