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EDITORIAL

Few companies can claim to have invented a global standard and
LEMO is one of them.

Exactly 60 years ago, our founder Léon Mouttet created the
Push-Pull connector, a truly innovative product that has stood
the test of time. Easy-to-handle and safe, his invention can be
found all over the world, from ocean beds to outer space, as well
as every location in between. From freezing cold to blazing heat,
from the most benign to the harshest, from the most sterile to
the most polluted environment, from silence to roaring noise!

Innovation is in the nature of every living creature: it is by con-
tinuously innovating that nature shapes its evolution. It is also part
of every human being, an instinct almost as strong as our fear of
change! However, there is a giant gap between a creative person
and a company that keeps innovating over many decades. How do
you get there?

This CONNECTED issue refers back to the Push-Pull system’s
anniversary (page 26) and includes interviews with specialists
on the principles of innovation (see special feature on page 10).
Just like our previous issues, this new CONNECTED also presents
some of the latest advances in technology. Above all, it pays
tribute to the inventors and innovators - these men and women
who see the world with all its imperfections and take action to
make it a safer, healthier, better place.

Alexandre Pesci
CEO LEMO
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1. COMPANION SUITCASE

As of 2018, Piaggio is planning the market launch of a drone
suitcase capable of following its owner. The strange device was
developed by PFF (Piaggio Fast Forward), the R&D section of
the Italian scooter manufacturer. Gita (its pet name) is equipped
with two wheels and it can rotate. It keeps its balance thanks
to a gyroscopic system similar to the one used for gyropodes.
If you have to run to catch your train, the suitcase is capable
of attaining 35 km/h and will keep up with you, no problem. It
has approximately 8 hours of autonomy and it can transport
up to 18 ka.

2. THIS DEVICE WILL SELF-DESTRUCT IN 10 SECONDS

In the case of theft or loss of a PC or a smartphone, it will soon
be definitely possible to prevent access to sensitive data. Sci-
entists from the King Abdullah University of Science and Tech-
nology in Saudi Arabia have just accomplished an impossible
mission: creating devices capable of self-destructing with the
help of a polymer which deforms components differently when
heated. The result is fatal to any nearby microchip within 10 sec-
onds. A very weak electric current, either remotely controlled
or triggered by the device itself in case of theft, is enough to
induce the reaction.

3. DIAGNOSTICS LABORATORY CHIP FOR 1 CENT

Scientists from Stanford University School of Medicine have de-
veloped a “lab-on-a-chip” that can analyse blood cells for quick
detection and diagnose of many diseases. Capable of isolating
blood cells before classifying and counting them, this system
enables early detection of cancer cells. Even more important
are the manufacturing techniques used: it can be produced in
20 minutes at the cost of about 1 Euro cent. Such a chip could
change the life of millions of people, who in developing coun-
tries are diagnosed too late for lack of staff and material.

© Piaggio Fast Forward
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4.MINI-DRONES TO HELP BEES

A team from the National Institute for Material Science in Tsukuba,
Japan, managed to pollinate flowers with a miniature drone pur-
chased off-the-shelf for about 100 USD. The bottom of the drone
is covered with horsehair, reproducing the hair on bees’ legs.
This surface is then coated with an ionic adhesive gel. The drone
lightly brushed the male part, then the female part of Japanese
lilies, to collect and deposit pollen. Once these drones become
autonomous, they could cooperate with pollinating insects like
bees whose population is mysteriously and alarmingly declining.

5. FALL-PROOF MOTORCYCLES

Honda have just unveiled a new motorcycle prototype equipped
with a balance control system. It is capable of remaining upright
on its wheels on its own, with or without the driver. The biker can
even stand up on the footrests of the intelligent bike without los-
ing its balance, thanks to a gyroscopic system that reacts to the
movements of the passenger. Even if other manufacturers have
recently also developed similar technologies, the Honda bike of-
fers the extra advantage of being capable of quietly following its
owner, just like the Gita suitcase (see page 7).

6.BOATS WITHOUT PILOTS BEFORE AUTONOMOUS CARS?
The autonomous car war rages on: Uber has just been accused
by Alphabet of having stolen their drawings, Intel has just ac-
quired Mobileve for 15 billion dollars. However, large vessels may
outpace them, sailing all seas and oceans of the world already
by 2020. A few months ago, Ocean Blue, the R&D department
of the Rolls-Royce conglomerate presented their project of con-
tainer ships navigating without a crew or a captain. Since then,
the project has been steaming ahead. The ships will be piloted
from an on-land control room and crew space will be used for
transporting goods. This revolutionary solution would help to
reduce the number of vessels, reducing fuel consumption and
building materials.
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LEMO

LEMO’s new right-angled Anglissimo
connectors offer unprecedented flexibility
to users, who can set the cable outlet
position in eight different positions.

They are the successful result of an
internal innovation process.




Right-angled connectors are well-known by users and are typi-
cally used for space-saving reasons or to avoid cable snagging
issues. Upon customer request, LEMO has been adapting the
cable outlet angle to either a 3, 6, 9 or 12 o’clock position by
using specific components, according to the selected position.
Anglissimo pushes the concept one step further.

Anglissimo is the name of a brand new FSG series connector.
With these connectors, LEMO can now offer more flexibility:
no less than eight outputs at 45° intervals that the users can
set themselves, thanks to a device which is in the process of
being patented. This new device has the added benefit of
eliminating the need for special components for each and
every variant.

This new idea came from LEMO Germany. The German engi-
neering team worked out the basis of the concept through
an internal competition, as part of the innovation process, in
which all the LEMO subsidiaries could participate. “One of the
major challenges was to attain a certain torque, in order to
quarantee the same resistance as that of our existing connec-
tors”, explains Noman Hashemi, technical support manager
at the LEMO headquarters in Ecublens, Switzerland. Mission
accomplished, since Anglissimo connectors are even more
robust than some of the previous designs.

In the summer of 2016, the LEMO teams had to tackle another
problem: time. Very enthusiastic about these new “8 in1” con-
nectors, ARRI, a leading company in the field of professional
cameras (see article on page 20), requested a first series of
prototypes for an exhibition in September of that year. The
complete new outer shell design of Anglissimo was devel-
oped in record time, whereas the insulator, contact block,
cable collet and nut used in this new range are all standard
components already in existence.

Directly off the production line, the first prototypes were
delivered just in time to ARRI who tested them promptly.
Meanwhile, in Ecublens, LEMO continued the internal tests
and approval process. Later that same year in November, An-
glissimo connectors were already validated and ready to be
launched onto the market.

“We started off with the OB size, explains Noman Hashemi,
closely followed by the 2B version for the Chinese railways,
then the 1B and finally the 0O0. As soon as the design and the
drawings were approved, we launched production, even before
we got the first orders, so that we could have them in stock im-
mediately.” However, the development process has not come
to an end for him and his team, as they are already working
on a new IP 68 watertight version, by adapting the T Series. |

ANGLISSIMO AT A GLANCE

» Orientable in 8 positions

«  Push-Pull latching system

+ Multipole 2 to 32 contacts

» Several keying options

«  Operating temperature range from
-55to 250 °C

+ |P50 watertight

+ Screening >75 dB at 10 MHz/
>40 dB at 1 GHz

+ For @13 99 mm cable diameters
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SPECIAL FEATURE

We spoke to Laurent Haug, entrepreneur, investor, writer
and renowned innovation specialist about innovation
and the impact of nhew technologies. For him, innovation
is not necessarily related either to technology or to the
future! It should first and foremost be thought of as a
natural phenomenon that all humans must understand
to survive.

Interview by Renzo Monti

Laurent Haug, could you give us your most gen-
eral definition of the concept of innovation?
Innovation is a natural Darwinian phenomenon.
For a project related to this subject, | consulted a
biologist and have drawn striking parallels! Sur-
vival depends on the ability to adapt constantly,
therefore to innovate. If you think of innovation
as a phenomenon, you are faced with an ongo-
ing Darwinian show.

Is this show a comedy, a drama or a tragedy?

A play in three acts. First, there is the initial, ris-
ing stage if we are talking about enterprise. You
have to prove yourself, take risks, venture into
the unknown. To me, this is the most interesting
stage. After the rise, there follows consolidation,
preserving power and status. Finally, there is fall:
we get over confident, become blind and lose
agility by wanting to preserve our comfort. We
put on weight and we are overtaken by those

who are faster! What is amazing in society is
that all entities are at one of these three stages.
You can observe this phenomenon at the level of
countries, companies and even on an individual
scale. At a geopolitical level, China and Korea are
rising, USA have reached the end of domination
and have started falling, France, Italy and Greece
have been destroying themselves.

So it is a tragedy indeed!

No, it isn’t, because it is cyclical. China had al-
ready been a great power in the past, before
declining and now rising again. Nokia used to
be a company considered untouchable, before
dramatically declining with the emergence of
smartphones. These cycles occur when we for-
get that it is taking risks that generates value.
Risk is the foundation of innovation. In the world
of technology, Microsoft is a good example. They
went through a crisis starting in the mid-nineties,



when the internet changed everything. They [l

were overtaken by Apple and Google. Now they S U R \/ | \/A |_
are coming back, because they have finished

their decline. They have questioned themselves

and are now ready for a new start. They man- D E p E N D S O N

aged to create fresh impetus, whereas Apple

R THE ABILITY

How do you explain the decline of such strong

companies?
Simply, because these companies are made up

of human beings. It is hard to fight again for
something that you have already conquered. In- [
novating is exhausting. You have to accept to live C O N S —I_A N —I_ |_

with uncertainty. The fact of not knowing where
you will be in six months, whether the market will
want to take what you are working on. It is hard
to maintain the same intensity even when you
have reached the top, never to rest, to continue
the sleepless nights. Because this is what you
need to do to create a revolutionary product! |
think there is a certain logic in all this, just like
in the theory of evolution. There is a regulation
phenomenon. When you have a lot of resources,
the hunger that drives your quest for more weak-
ens. This leaves more space for the others and for
redistribution of wealth.

CONNECTED N°8 2017

Is innovation always closely associated with un-
certainty?

Yes, uncertainty and risk go hand in hand with
innovation, there is a strong link with change
and survival. A person living in a country at war
and hitting the road because his house is being
bombed is innovative: he has no other choice but
to reinvent his life, to start the future with a clean
slate, risk everything all over again. In a way and
through no fault of their own, refugees are en-
trepreneurs and innovators. A person who lands
in New York with a single dollar in his pocket will
have to innovate. This is how 65% of the top man-
agers of US technology corporations are first or
second generation immigrants. They often had
no other choice but to build themselves a better
future. A rich person, on the contrary, will tend
to ask for help from the others to solve his prob-
lems, or write cheques to get rid of them. »

Laurent Haug doing what he loves: »
exchanging ideas on innovation.

© Jinho Jung
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Human beings never stop innovating and it is
industry that both drives and benefits from in-
novation. In some cases, industrial evolution
takes on such dimensions that it is referred to
as a revolution. It is of course not easy to distin-
guish between the two, when you experience
the phenomenon yourself. Some think that we
are living the start of a 4" industrial revolution.
Some others deem that the current technologi-
cal advances fall within the 3 industrial revolu-
tion built on electronics and computer science.

Unlike the first three revolutions, the fourth one
does not use a new type of energy. It is charac-
terised by a fusion of technologies that is blur-
ring the lines between the physical, digital, and
biological spheres. Its main vectors are cyber-
physical systems, these enabling technologies
that combine the physical and digital worlds in
order to create a network of intelligent objects
that are in constant interaction.

Internet, communicating sensors, cloud com-
puting, Big Data and intelligent objects connect
to create these systems that can potentially be-
come autonomous, remotely controlled, capa-
ble of self-diagnostics, adapting and improving.
When applied in an industrial context, all this
is materialized by “smart factories”, where all
the various tools and workstations integrated

SPECIAL FEATURE

"THERE IS NOTHING
SUPERNATURAL
IN INNOVATING”

in the production and supply chain communi-
cate permanently. These factories are capable
of producing more easily, with more transpar-
ency and personalization. They can do it in co-
operation with other factories or partners, with
optimized resources, including energy.

The evolution of digitalization and its related
technological progress is a new revolutionary
step, especially as far as its conditions are con-
cerned. It happens at an unprecedented pace
and it is rather exponential than linear. Spe-
cialists are taken aback by the developments
and so are governments and legal regulations.
Major effects can be felt, even before we start
preparing for the changes. The discrepancy is
even greater, because the effects are spread
out across the globe. Nowadays, a single soft-
ware or application may, within a few months,
question tens of thousands of jobs all over the
world (travel agents, taxi drivers...).

Just like other revolutions, this one also has
other major effects on society. For instance, it
affects the way countries are governed (cyber-
democracy...), even the election of a govern-
ment (think of the influence of social networks
on the events of the Arab Spring or the election
of Donald Trump); access to information (online
media, blogs, “fake news”...) and knowledge

(massive open online courses ...); the relation-
ships between countries (cyberspying, cyber
wars...), the protection of privacy and health
(cybernetics, genetic manipulation, synthetic
biology...) and many more.

At best, this new revolution will have a posi-
tive effect on the environment, improve our
living standards, better distribute knowledge,
resources and wealth. The worst case scenario
is nothing less than accelerating the end of
mankind! The exponential development of arti-
ficial intelligence and networking objects could
result in “machines” deciding about progress,
relegating humans to the rank of accessory, to
be retained or not. A possible outcome that
would send a shiver down the spine of not only
science fiction enthusiasts, but has also been
alarming well-known personalities like Stephen
Hawkins or Elon Musk. | Nicolas Huber
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Is their a typical innovator profile?

Scientists have described innovators as peo-
ple fascinated by a problem that is impossible
to solve. Walt Disney wanted to make people
happy... Such a project will never be completed!
It seems that you need to be motivated by an
unattainable objective. Some want to solve im-
possible problems, such as peace on earth or
hunger. Some others are motivated by personal
failure, a particular psychological state, such as
having experienced reject or lack of understand-
ing and want to prove that they are valuable by
accomplishments that will be recognized by the
others.Steve Jobs and Larry Ellisson have both
been adopted and maybe this was what contrib-
uted to taking them so far.

MECHANIZING PRODUCTION

Vector coal

How about talent and genius?

Talent is not enough, there is nothing supernatu-
ral in innovating. When looking at the past, we al-
ways get the impression that things just couldn’t
have possibly happened in a different way. Still,
if you look at the career of someone like Steve
Jobs, you can tell that his success was the result
of hard work, extraordinary persistence, the ca-
pacity to select talented people as well as some
good luck and timing. Hundreds of other people
were making their own way simultaneously and
they never became famous, because they didn’t
succeed, not all the conditions were met. There
is no clearly outlined destiny as such. There are
daily new challenges, we invent our future to-
gether every day. »

Innovations steam engines, weaving machine, railways...
Social effects factory work, rural exodus, rise of the middle class,

shortening of distances...

MASS PRODUCTION

Vector electricity, gas, petrol

Innovations combustion engines, steel, artificial textiles,
fertilizers, colouring, telegraph, telephone, mass media...
Social effects assembly lines, transports (aircraft, automobile),
instant communication, global information...

AUTOMATION OF PRODUCTION

Vector electronics and computer sciences
Innovations electronics (transistors, microprocessors...),
computer sciences, robotization, digital networks, nuclear science,

of distances...

SMART FACTORIES

Vector cyber-physical systems

miniaturization, the conquest of space...
Social effects urban exodus, teleworking, elimination

Innovations web, cloud computing, Big Data, 3D printing,
enhanced reality artificial intelligence, Internet of Things,
autonomous vehicles, nanotechnologies, qguantum computing...
Social effects free interpersonal communication (e-mail, social
networks, Skype...), digital and on-line services (Netflix, Amazon,
Uber...); new medical technologies; privacy threats...

CONNECTED N°8 2017
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SPECIAL FEATURE

You say that innovation has nothing to do with
the capacity of predicting the future. In the cor-
porate world, isn’'t anticipating future markets the
key to success?

No, it isn’t and this is an essential point. Nobody
can tell how things will actually happen. Intel’s
founders could not know, when they started
their processor business that 40 years later there
would be iPhones! However, they could sense
and contribute to profound, lasting changes and
create products with enormous potential, which
could be developed, adapted and integrated into
a countless number of systems. But they could
not know. Today’s technologies were almost un-
thinkable at the time, as well as the proportions
that these technologies would take.

So, how can a company increase the chances of
creating a revolutionary product without know-
ing the future?

By implementing a constant, efficient process
that will allow to develop products within short
deadlines, based on the actual needs of the mar-
ket. This is all very down-to-earth ! The aim is to
generate ideas, collect them, sort them and make
them happen as efficiently as possible. Apple or
Google launch only 20% of the products they de-
velop. Their archives are full of buried products!
This is the culture of innovation. It is not about
explaining that this or that product may change
your life, but learning to accept and manage the
risks, trying something new, observing, moving
forward. Within a company, especially when
business is going well, the unknown is perceived
as a threat. What | am trying to make my audi-
ence understand is that the unknown must be
regarded as something exciting.

"WE NEED
10 "PROTECT
IHE FUTURE

FROM

THE PASTY

You often describe the culture of innovation
within a company as an “ecosystem”, yet an-
other reference to nature. Can you explain this
concept?

It is about building up and orienting all the in-
house conditions for innovation to thrive. Talk-
ing to all the staff about what is going on in the
world. Which are the up-and-coming technolo-
gies? How to change our way of working so that
an idea can be launched faster on the market?
How to identify within the company the compe-
tencies that will help to select the most pertinent
ideas, to present them to the customers in the
most complete way? Innovating means manag-
ing both sides of the funnel to move from 10,000
ideas to a product. It involves organizing one
side of the funnel to get always more propos-
als, talents, means and the other side so that the
product may have an impact. In order to make
this system work, it is also necessary to develop
closer relationships with our partners, customers,
the media, intellectuals, influencers. To create a
multifaceted, dynamic structure to shift from a
market notion to a whole ecosystem.

You say that in order to innovate, we need to
“protect the future from the past” and not the
contrary. Still, can we protect anything from the
past, without giving up on innovation?

This is the paradox. Companies often forget
about their own DNA, this genetic code which
made them become what they are today. There-
fore, they should rediscover it, and awaken the
culture of innovation. The founder of a company
like LEMO innovated 70 years ago, spending days
and nights in his kitchen building connectors! To-
day 1600 people should feel responsible for in-
venting the future, managing the risk factor, but
not letting it become predominant. The further
we go ahead, the more important it isin a way to
return to the foundations. All human organiza-
tions can only exist as long as they have a role
in society. The danger starts when we become
self-referential which is now the case in certain
parts of the world. When the main priority of a
company becomes not leaving the comfort zone,
it is the beginning of the end. This end may last
quite a while, but this is how it starts. Only if you
question yourself consistently can the success
story continue. |



Mathieu Menet, innovation manager
and former fighter pilot w

IN ORDER TO MAINTAIN THEIR SENSE OF INNOVATION, COMPANIES HAVE TO TURN IT
INTO A CULTURE AND THUS CREATE AN OPTIMAL ENVIRONMENT FOR TRANSFORMING
AN IDEA INTO A SOLUTION. AT LEMO, THIS IS MATHIEU MENET’S MISSION.

Mathieu Menet, in a few words, how is your “in-
novation” plan set up?

It is based on three landmarks. First, monitoring
technology with a system for filtering tendencies
and analysing opportunities. Second, building an
ecosystem to speed up the innovation process,
rationalize and materialize ideas. Finally, we are
working on a new network of experts, because
the further we progress in innovation, the harder
it is to have all the competencies in-house.

Most certainly, one of the first things you had to
explain was what the word “innovation” stood
for ...

Exactly! The word is used in many different
senses. At company level, the implementation
of a culture of innovation may be associated
with providing a ping-pong table or free food,
doing brainstorming sessions all the time or
writing plenty of ideas on post-its. But this is
not at all what it means!

What is it then?

The objectives are quite down-to-earth. It is
all about transforming an idea into a viable,
feasible and attractive solution through an
efficient and sustainable system. The process
consists of analysing the situation, under-
standing the context, the inherent needs and
uncertainties. Every uncertainty is then tested
in order to transform it into knowledge. Using
these new insights, we discover the directions
where solutions for the future can be found. It
is a repetitive, rigorous, concrete process that
people rarely expect to see.

What is the biggest challenge of implementing
such a process?

A new system is like a transplant. You must
keep monitoring its evolution, otherwise it will
be rejected. Innovation is a driving force that
needs to become part of the everyday life of
every single employee! We give everyone the
opportunity to express themselves, whatever
their position in the company, or their techni-
cal field. Everybody can influence the Group’s
future. The challenge is to make every employee
understand that they actually do have power
and to give them the means to use this power,
so that the new culture can be adopted.

What is your core message to explain the im-
portance of every single person in this new ad-
venture?

We are living in a world of uncertainty, but full
of opportunities. If we are not scared of this
and work all together, we can benefit from
all these opportunities. At LEMO, we want to
continuously generate idea “bricks” which may
later be used to build solutions that we can-
not imagine today. Tools can be bought with
money, processes can be aligned with the help
of consultants. However, in order to go further,
we need to develop our own culture, this is the
real issue. LEMO has always been a big family,
which is exactly what you need for innovation:
a family that talks, exchanges ideas, helps one
another, to which every single person can con-
tribute. | Renzo Monti
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LIMNTECH SCIENTIFIC

WORKING
ON THE

HIGHWAY

By Brigitte Rebetez

Fully equipped with new technologies,
Lifemark systems provide a safe working
environment for roadway marking
professionals. By creating these systems,
Limntech has met the twin goals of saving
lives and improving efficiency.



Working in the middle of traffic is a risky job. Only a few centimetres
may separate you from death. Road marking highway workers know
all about it. So does Douglas D. Dolinar, who, together with his wife
Nancy, founded Guidemark Inc. in 1980. Their company has become
a major player in the US road marking sector and like similar compa-
nies, several of their workers had been hit and seriously injured by
passing traffic.

Douglas D. Dolinar refused to accept these accidents just because
there didn’t exist any better solutions for road marking than what had
been used for decades.

“Our company has flourished thanks to the work of young people
from the neighbourhood, explains the owner. These people are still
with us, slightly older, but with solid expertise in the road marking
industry! It is my duty to make their work safer.”

In 2010, with a lot of creativity and persistence, Mr Dolinar started
investigating GPS technology as the basis of a potential solution to
protecting his workers. Two years later, he created Limntech Scientific
with Professor William Haller from Lehigh University (Pennsylvania).

A number of important technical challenges had to be met. Design-
ing an electronic control system robust enough to withstand heavy
electrical interference was one of them. Functioning reliably in an
operating temperature range of -6° to +46 °Celsius was another ma-
jor challenge, but they managed to meet them both.

© Limntech

The first system produced by Limntech Scientific was the Lifemark
75, which enables the roadway striping team (a driver and an opera-
tor) to work without leaving the vehicle. Thanks to real time kinemat-
ics, GPS and laser line technology, Lifemark 75 can do pre-marking
processes with a precision of +/- 2.5 cm. This pre-marking process
provides an excellent base for painting the lines.

Even more innovative, Limntech Scientific has developed a solution
specifically designed for road marking inspection and archival: Life-
mark 200. This product provides a tool for governmental agencies
and engineering firms for recording and locating road marks, as well
as performing quality control tasks at highway traffic speeds. It com-
bines real time kinematics, GPS and machine vision technologies.

This fall, Limntech Scientific will launch an even more innovative sys-
tem. Lifemark 300 will enable to restripe existing markings without
an operator. In fact, the vehicle driver will be able to do the job on
his own. This will be the very first machine to be equipped with the
patented PIXEL-Smart technology, based on machine imaging. The
bulk of the work is automated: the system precisely positions the
marking carriage, before dispensing paint or reflecting beads over
the pre-existing markings.

While aiming at making road marking safer, Limntech Scientific made
no concessions in terms of productivity, quite the contrary. Trucks
equipped with these technologies allow the work to be completed
much faster than traditional marking methods. According to Limntech
Scientific, time saving could be as much as 75%, which means sub-
stantial cost saving. Mr Dolinar says: “This is what we call combining
the useful with the pleasant.” |

4 CEO Doug Dolinar (left) and VP Engineering Bill Haller in front
of a truck equipped with the Lifemark 75. Above the driver seat,

the GPS antenna.
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GRIP ON




ARRI

Camera technology has been constantly improving. However,
electronic control system accessories have also gone through a
spectacular evolution. For instance, stabilizing handgrips have
existed for quite some time, but with the Master Grips, a deci-
sive step has been taken. Before them, no handgrip offered the
user as much in terms of ergonomics and functionalities.

Zoom, iris and focus settings, camera function control: with Mas-
ter Grips, the operator can now have fingertip control over the
camera lens, whilst holding and orienting the camera. Equipped
with a touch screen, Master Grips provide for easy parameter
configuration, according to the operator’s preferences. In ad-
dition to these revolutionary functions, they are designed to
withstand harsh environments. Their rugged design, their mag-
nesium cast housing, as well as their excellent connectors (see
below), make Master Grips ideal accessories for film, documen-
tary or live shooting of major sporting events. The cameraman
can walk, run and stay on the move for a long time with the
camera on his shoulder. Whatever the weather conditions or the
environment, he can shoot spectacular sequences without any
discomfort or risk of losing control.

With the Amira ARRI has a camera system with large format
sensor, specifically designed for documentary filming. Deter-
mined to provide cameramen with handgrips that are just as
technologically advanced, with Master Grips, ARRI opens up a
new array of opportunities to them. |

4 An Amira camera system with its two Master Grips
a On the top of the two grips, a touchscreen with fully configurable
controls, status readout and multilingual display.

ARRI AND LEMO -
A TOP LINE PARTNERSHIP

Founded in 1917 in Munich, ARRI celebrate their 100
anniversary. The trademark is a reference for cin-
ema and TV professionals around the world, even in
Hollywood. LEMO has been contributing to this success
for a while.

LEMO connectors provide the quality that ARRI’s cut-
ting-edge products and the high expectations of their
customers require. Today, practically all ARRI devices,
from cameras to electrical interfaces and the brand new
Master Grips, use LEMO connectors. For these hand-
grips, ARRI needed angular connectors, so LEMO devel-
oped Anglissimo, a solution that has now become part
of the catalogue (see article on page 8).
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MICROMEGA DYNAMICS

NANUTECHNULUGY
10 ASTRONOMY

enzo Monti

It is impossible to observe outer space through a
telescope with a deformed mirror. How can you ensure
ultra-precision positioning and compensate for any
deformation? This is the mission entrusted to Micromega
Dynamics for a future telescope in Turkey.

Wind turbines, machine tools, marine industries, telescope, which will be inaugurated in 2020 in the
aeronautics, automobile or railways .. Micromega Turkish mountains.
Dynamics feels at ease in applications where there

is vibration. Specializing in passive and active vibra-
tion control systems, the Belgian company also de-
velops solutions for structural surveillance and high
precision mechanisms for scientific applications.
These mechatronic devices are used in particular
for measuring and actively controlling the vibrations
and the form of large ground-based telescopes.
They will equip the primary mirror of the future DAG

The stakes are high. The mirror measures 4 m in di-
ameter, it is made of glass and the slightest deforma-
tion would obviously completely distort the data col-
lected by astronomers. Consequently, its shape must
remain constant within a few nanometres, after every
movement and in all environmental conditions, such
as gravity, wind, temperature variations - there will
be a combination of all these where the telescope will



be installed at an altitude of over 3,000 m.

“There are two solutions to avoid deformation,
explains Nicolas Loix, project manager at Micro-
mega. The first one is to use a very thick mirror: it
will be rigid and will not deform. However, this is
very expensive and once it is cast, it needs to cool
down for up to two years before it can be used!
The second solution is to take a thinner mirror,
which will deform, but we will compensate it. This
was the solution selected for the DAG telescope.”

A rigid primary mirror would have been 50 cm
thick and 40 tons. The selected mirroris 14 cm
thick and weighs 4.5 tons, which is much less,
but still enormous. Preventing its deformation
under its own weight is a real challenge. “It is
the equivalent of making @ man sit down on
a sheet of paper, explains Nicolas Loix, while
keeping the same flexibility of the paper!”

In order to manage, Micromega installed 66
actuators on the rear side of the mirror, each
of them generating a force of 100 kg with a
precision of 30 gr. They dissipate less than 1.6
W (heat produced by electricity must also be
minimized, since it causes deformation). Each
actuator is comprised of a pneumatic power
generator controlled by high-speed piezoelec-
tric valves, an ultra-precision force transducer
(0.03%) and control electronics capable of
manoeuvring the whole combination and of

MICROMEGA DYNAMICS

communicating with the telescope’s control
programme. Since each actuator is factory
calibrated, it can be entirely replaced, which
implies full integration of the control electron-
ics in the actuator.

Micromega had already equipped telescopes
in the past, but this project involved unprec-
edented constraints. “For previous applications,
we could use separate connectors for power sup-
ply, compressed air and communication, explains
the project manager. In this case, electronics have
to cope with 100% condensing humidity. To en-
sure full water-tightness, we had to reduce the
number of entry points. This was possible thanks
to LEMO’s fluidic connectors, which combine
pneumatic and electric contacts, with simple as-
sembly processes.” |

4 Top: Micromega actuators on the rear side of the telescope mirror (66 of

these will be installed on the DAG telescope).

Bottom: Actuator models to be installed on the rear side of the DAG

telescope.

EUROPEAN COOPERATION

The DAG telescope will capture its
first beam of light in 2020. It will be
the heart of the Erzurum observatory
and, thanks to it, Turkey will at last be
able to participate in complex outer
space projects, such as observing
exoplanets.

Turkish  astronomers have been
dreaming about such a telescope
since 2000. “They only had a small
Russian telescope in Antalia, with
operating instructions in Russian! ex-
plains Swiss astrophysicist Laurent
Jolissaint. This project will change it
all I” Laurent Jolissaint is the project
manager for scientific instrumenta-
tion, a mission entrusted to the High
School of Engineerting and Manage-
ment of the Canton of Vaud (Switzer-
land). The school is also in charge of
the design management of adaptative
optics and of the telescope.

The DAG project involves 6 main part-
ners. The Belgian company AMOS
(Advanced Mechanical and Optical
Systems), the main contractor, is in
charge of active optics, for which they
have appointed Micromega Dynamics.
The ltalian engineering group EIE is
in charge of mechanics. The German
company Shott supplies the raw mir-
rors, which will be polished by LZOS
(Lytkarino Optical Glass Factory) in
Russia. The project owner is the Turk-
ish science institute ATASAM (AtatUrk
University) in Erzurum, in partnership
with ISIK University in Istambul.
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- SUN, CARS
 AND STUDENTS

By Alexis Malalan

The 2017 edition of the prestigious World
Solar Challenge will be held in October.
The Dutch team Solar Team Twente have
been getting ready to win. Their quest is
however in the far broader framework of
promoting solar energy to be used in the
automobile industry.



4 Solar Team Twente have just unveiled
the design of their car that will
compete in Australia.

The current student team at work (here on the previous P
model during a race in Belgium last September)

SOLAR TEAM TWENTE

Few students would think or want to take a
year-and-a-half break from their studies. How-
ever, when they are rewarded by an extraordi-
nary experience, the choice is quickly made.
So it happened for the young women and men
of Solar Team Twente, whose objective is to
go to Australia, the home of the Bridgestone
World Solar Challenge in October.

Created in 1987, this unique competition is re-
served exclusively for solar cars. From Darwin
in the Northern territory to Adelaide, 3000 km
to the South, it challenges about sixty race
car teams split into three categories: the Ad-
venture Class, attended by cars from previous
years, the Cruiser Class, where practicality is
the main criterion and finally the Challenger
Class, focused on speed and energy efficiency.

Solar Team Twente runs in this last category,
fairly successfully, since the team ranked sec-
ond in 2015.

In fact, the Dutch team has been participating
in the challenge for over ten years, but every
year there are new challenges to take up. First,
because the team is made up of new students
every year and even if they are inspired by the
seniors’ experience, the rules change all the
time, so they have to start almost from scratch.

For instance, in the 2017 edition, the surface
of the solar panels authorized on the car has
been changed from 6 to 4 m2. Therefore, they
need double ingenuity to stay competitive
and to make the best use of the Australian sun.

( 3*&.
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Everything must be optimised. Every centi-
metre of the car roof is covered with silicon
panels leaving only reduced space for the
driver. Aerodynamics are controlled down to
the smallest detail, to guarantee minimum
resistance to wind. Composite materials are
used, such as carbon fibre, in order to reduce
weight to a maximum (only 230 kg including
the driver). As for the engine, it is developed
by Solar Team Twente and is extraordinarily
efficient. With a power of 1 kW - the equiva-
lent of a hairdryer! - it is capable of attaining
an average speed of 90 km/h and a top speed
of 130 km/h.

Such a project could never be a success with-
out a cross-disciplinary team. It brings to-
gether design, connector and engine design
specialists, together with the coaches, fund
raisers and communication managers. Far
beyond the technological challenges and the
competition, Solar Team Twente also has a
message to get across, which is that solar ve-
hicles do have a future and real potential and
that their research contributes to build a new
form of mobility. |
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| EON MOUTTET
CREATED THE
PUSH-PULL

By Corine Fiechter

i
f'?zf,.; 13, 3.5 191614t
25 8.7,
t—_——_::{__ 2l 3l I
—_— il i | =2
ZCI
/L = 2




Exactly 60 years ago, the founder of LEMO
invented a revolutionary latching system

for the connector world: the Push-Pull. Let’s
go back in time to remember the creation
and its inventor, with someone who used to

work with Léon Mouttet.

Aerospace, medical, nuclear, audio-video, telecom, military or
automobile industry: Push-Pull connectors have been adopted
by all hi-tech applications. The adventure started 60 years ago
at LEMO, or more precisely, in the mind of its highly creative
founder Léon Moulttet.

The idea of this new system seems to have come to him for a
personal reason. An engineer and keen photographer, he used
to love to take photos especially of wild animals. At that time,
camera flashes were mechanically triggered and at night, animals
would trip on the wires, unplugging his photo installations. Con-
sidering the limitations of screw or bayonet systems used at the
time, Léon Mouttet decided to develop an innovative latch system
that would protect from any accidental disconnection, providing
unprecedented safety. First, he observed car cigarette lighter
sockets, before developing the famous 3-latch system which
made LEMO a leader in the connector industry: the Push-Pull.

The new system quickly enticed customers. First the Swiss Post,
then CERN (European Centre for Nuclear Research), before
spreading across most of the industrial fields.

After inventing it, Léon Mouttet never stopped refining the
Push-Pull concept to further improve its performance.

“Mr Mouttet was a sort of @ Gyro Gearloose engineering genius,
who was at least 10 years ahead of his time, remembers Gérald
Schmidt, assembly technician for over 40 years at LEMO. “He
also had the idea, before everybody else, of injection moulded
insulators instead of machining Teflon, as we used to do, when
| started working for the company in the early seventies.” One
day, Léon Mouttet took Gérald Schmidt to the German part of
Switzerland to show him the first injection machine. “It wasn't
bigger than a sewing machine and you had to be a sort of an

4 The original Push-Pull connector

alchemist to be able to mix all the different powders for using it!
Later on, because of the Cold War, we also had to use radiation-
proof materials, as well as PEEK.”

At the time, production staff did not get much of an insight into
what was happening in the offices. However, they were at the
forefront of Léon Mouttet’s new inventions. “He used to make
drawings all the time to share his thousand and one ideas with
us. For instance, for modifying medical instruments for one of
his surgeon friends. Or a deburring device that he invented using
an old record-player!”

Many customers would also come directly to the workshops,
defying the thundering noise that the huge cam machines used
to make, to ask for special products. For example, research en-
gineers from the CERN. “We designed the first watertight plugs
and couplers for their bubble chamber and later contributed to
the incredible adventure of the Large Hadron Collider, the larg-
est particle accelerator in the world.”

Gérald Schmidt has now retired. He has left the world of Push-
Pull, but the story goes on, as creating new innovative products
is still part of LEMO’s DNA. The company is now managed by the
brilliant inventor’s grandson, Alexandre Pesci. |
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essencedesign.com

HEADQUARTERS

SWITZERLAND

LEMO S.A

Tel: (+41 21) 695 16 00
info@lemo.com

L. LEMO

SUBSIDIARIES

AUSTRIA

LEMO ELEKTRONIK GESMBH
Tel: (+431)914 23200
sales@lemo.at

BRAZIL

LEMO LATIN AMERICA LTDA
Tel: (+55 19) 3579 8780
info-la@lemo.com

CANADA

LEMO CANADA INC
Tel: (+1905) 889 56 78
info-canada@lemo.com

CHINA / HONG KONG
LEMO ELECTRONICS
(SHANGHAI) CO.LTD
Tel: (+86 21) 5899 7721
cn.sales@lemo.com

DENMARK

LEMO DENMARK A/S
Tel: (+45) 45 20 44 00
info-dk@lemo.com

FRANCE

LEMO FRANCE SARL
Tel: (+331) 6094 60 94
info-fr@lemo.com

GERMANY

LEMO ELEKTRONIK GMBH
Tel: (+49.89) 42 77 03
info@lemo.de

HUNGARY

REDEL ELEKTRONIKA KFT
Tel: (+361) 42147 10
info-hu@lemo.com

[TALY

LEMO ITALIA SRL

Tel: (+39 02) 66 71 10 46
sales.it@lemo.com

WWW.lemo.com

JAPAN

LEMO JAPAN LTD

Tel: (+81 3) 54 46 55 10
lemoinfo@lemo.co.jp

NETHERLANDS / BELGIUM
LEMO CONNECTORS BENELUX
Tel: (+31) 251257820
info@lemo.nl

NORWAY / ICELAND
LEMO NORWAY A/S
Tel: (+47) 229170 40
info-no@lemo.com

SINGAPORE

LEMO ASIA PTE LTD
Tel: (+65) 6476 0672
sg.sales@lemo.com

SPAIN / PORTUGAL
IBERLEMO SAU

Tel: (+3493) 860 44 20
info-es@lemo.com

SWEDEN / FINLAND
LEMO NORDIC AB
Tel: (+46 8) 635 60 60
info-se@lemo.com

SWITZERLAND

LEMO VERKAUF AG
Tel: (+41 41) 790 49 40
ch.sales@lemo.com

UNITED ARAB EMIRATES
LEMO MIDDLE EAST
info-me@lemo.com

Tel: (+971) 4 454 9833

UNITED KINGDOM
LEMO UK LTD

Tel: (+441903) 23 45 43
lemouk@lemo.com

USA

LEMO USA INC

Tel: (+1707) 578 88 11
info-us@lemo.com

NORTHWIRE INC
Tel: (+1715) 294 2121
cableinfo@northwire.com

DISTRIBUTORS
AUSTRALIA

RUSSIA

JOHN BARRY GROUP PTY. LTD SCS

Tel: (+612) 93 5523 80
lemo@johnbarry.com.au

CHILE

TRIGITAL LTDA.

Tel: (+56) 2 2235 08 35
info@trigital.cl

CZECH REPUBLIC

MECHATRONIC SPOL. S.R.0.

Tel: (+420 2) 679 13973
mechatronic@volny.cz

GREECE

CALAVITIS S.A.

Tel: (+30 210) 7248 144
technical@calavitis.gr

INDIA

PT INSTRUMENTS PVT. Ltd
Tel: (+9122) 29251353
ptinst@vsnl.com

ISRAEL

AVDOR TECHNOLOGY LTD
Tel: (+972 3) 952 02 22
sales@avdor.com

NEW ZEALAND
CONNECTOR SYSTEMS
HOLDINGS LTD

Tel: (+64 9) 580 28 00

sales@connectorsystems.co.nz

POLAND

SEMICON

Tel: (+48) 22 615 64 31
info@semicon.com.pl

info@ lemo.com

Tel: (+7 495) 223-4638
(+7 495) 997-6067
info@lemo.ru

SOUTH AFRICA

JAYCOR INTERNATIONAL
(PTY) Ltd

Tel: (+27) 11 444 1039
jeff@jaycor.co.za

SOUTH KOREA

SUNG SHIN 1&C CO., LTD
Tel: (+82 2) 2026 8350
mail@sung-shin.com

TAIWAN

EVERHARMONY ENTERPRISE INC
Tel: (+886 2) 27 07 00 69
ever.harmony@msa.hinet.net

TURKEY

MAK SAVUNMA LTD STI
Tel: (+90 312) 256 16 06
sales@maksavunma.com

UKRAINE

U.B.I.

Tel: (+380 44) 568-5765
info@lemo.ua



