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Knowledge
development
Dear reader,
How lucky our forefathers were: what they learned at school
and university prepared them well enough for their entire
professional life. This certainly is different today. The “half-life
of knowledge” is steadily shortening, and this means in turn that
we continuously have to increase our learning effort in order to
keep up to date with the exploding universe of knowledge that
is relevant to us.
On the other hand, we now have a much better understanding
of how we learn, see page 8 for the interview with Prof. Spitzer
on this point. We have more sophisticated training programs,
training media and learning tools to support us in our endeavour
to learn throughout our professional and personal life. And we
understand the importance of learning, we recognize that
knowledge is a strategic resource that is indispensable to
succeed in a competitive environment.

Dr. Ansgar Kriwet, Member of the
Management Board Region and Sales Europe

Smart people keep up to date, for example by using the Learning
Factory at Siemens in Nuremberg (page 28), a learning system
from Festo Didactic that is used to transfer practical knowledge.
Festo Didactic addresses the needs of both internal and external
customers, developing attitude, knowledge and skills. Perfecting
the technical aspects of a process is only part of a productivity
solution; to achieve success, the overall process as well as the
skills and attitude of employees must also be world class. New
training products and learning methods from Didactic such as
the Synchro Game and the Lean Administration Game allow
participants to experience the extraordinary results that can
be achieved by optimising processes – opening their minds to
change in their own sphere of influence. In a nutshell, while
Festo Automation provides the technical solution, Festo
Didactic provides the customer with all relevant competencies,
completing the Festo productivity equation: “Productivity =
Technology + Competence”.
Festo is your partner for all aspects related to improving
productivity.
Yours,

Ansgar Kriwet

Cover story There is no end to learning
A machine flies like a bird, a tool changer works
fully automatically, engine parts are separated
smoothly. The fascinating products created by
human intelligence that are included in our current
edition are based on a common process: learning.
trends in automation 2.2011 therefore looks into
how knowledge is acquired, identifies new
approaches and visits a modern learning factory
for future generations of engineers.
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“The brain is not a cassette
recorder that records every single
detail. Instead, it creates memory
traces, paths that work better and
better over time.”

Inspiration
“You are your brain”
For more than 30 years the renowned
neuroscientist, Prof. Manfred Spitzer,
has been studying the human brain.
In this interview Spitzer talks about
approaches to “brain-friendly” learning
and explains why movement and feelings
are so important. 8

The SmartBird inspires us to
new methods for energy-saving
and lightweight design in
automation.

Compass
Flying like a bird
Perfection in motion: The bionic
SmartBird, inspired by the herring
gull, takes off, flies and lands
autonomously. Powerful wing beats
and electromechanical wing torsion
achieve electromechanical efficiency
of up to 45%. 12
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There are many tricks and
methods that you can use to
help remember something
you have just learnt.
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Driver of the economy: With only six percent of the African population, South Africa
produces a quarter of the continent’s gross domestic product.
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Economic power in the Cape
Rapidly growing sectors of the economy,
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Tea time in Buenos Aires
With the Festo PrePack service MAI S.A.
in Argentina is getting on with producing
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Robert Schubert GmbH’s tool changer
works fully automatically. The central
component is the valve range VUVG
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The fully automatic learning factory
from Festo Didactic, Athene, provides
Siemens’ trainees and engineers with
practical experience in the classroom.
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removal of the bed plate from the
V8 engine block in the Aston Martin
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A masterpiece of knowledge
With around 70,000 volumes, the
late Baroque library of the Admont
Benedictine Foundation is a true
treasury of knowledge and is considered
the largest monastic library in the world.
The foundation’s priceless works

comprise more than 1,400 handwritten
texts that date back to the 8th century.
These include 530 incunabula, so-called
early printed works produced between
the middle and the end of the 15th
century. Since its founding in 1074 the

Benedictine foundation has been
collecting and storing valuable cultural
objects in the Austrian province of Styria.
The impressive library has existed in its
current form since 1776.
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Interview

“You are your brain”
Prof. Manfred Spitzer is one of the most famous neuroscientists in Germany.
In numerous books and lectures the scientist supports a new teaching and learning
culture that is based on results from brain research. In this interview, he explains how
our brain learns, the connection between sport and increased mental performance
and why it is important to get enough sleep.

trends in automation: Professor Spitzer, since the end of the
1980s you have worked on brain research. What is it that makes
you so fascinated with this organ?
Prof. Manfred Spitzer: A number of things. First of all, the brain
is the only organ where, in a transplant situation, you would
rather be a donor than a recipient. Nobody wants another brain,
even if it were jam-packed with knowledge. Your brain is your
identity. You are your brain. If someone were to give you another
brain, you wouldn’t be yourself any more.
There is a very important reason for this. The brain is constantly
changing because it is gaining experiences. Whatever we do,
whether it be observing, thinking, feeling or acting, electrical
impulses travel through about 100 billion nerve cells that are
connected to each other by about a million billion synapses.
These connections are constantly changing if they are fed with
information. This means that our brain changes through use.
I also find it fascinating that, thanks to the latest scanner
technology, we can examine very precisely which emotions
and social attitudes correlate with which brain activities.
We take a look at the brain at work, so to speak. Doing
this enables us to make many new, exciting discoveries.
You also do this when you state that the way knowledge is
taught in schools, for example, goes against current brain
research discoveries.
Spitzer: If, like me, you have children at school, who are dealing
with learning processes all day and then you see what actually
happens in school, you would go mad. In school it’s often:
here are the facts and now you will learn them. But that’s not
the right way because facts without context do not interest
me because I can’t understand them in the truest sense of the
word. This means that, from the brain’s point of view, basic
conditions in school or other teaching institutions are not
conducive to learning.
In your opinion what would “brain-friendly” learning be like,
even outside school?

Spitzer: We now know that our brain learns in a very specific
way. The brain is not a cassette recorder or a video recorder
that saves every single detail. It does something much cleverer.
Take, for example, a baby who is learning to walk. It pulls itself
up on something and falls over, again and again, for weeks and
months. But when doing this the baby does not remember every
single time it flops down but the brain sends impulses to specific
muscles and learns how to stay upright. By doing so, our brain
creates so-called memory traces that can be pictured as paths
and that work better and better over time. But such paths are
not created if you learn facts by heart. They are created when
you gain experiences as a person, with the body, with all the
senses and emotions that come into play. It is precisely this
that there is not enough of in school.
What is it like if you have to bone up on quite abstract
specialist knowledge? From the brain research point of view,
are there specific techniques that will help me do this?

About the person

Prof. Dr. Dr. Manfred Spitzer
Manfred Spitzer has been Professor of Psychiatry and
Medical Director of the Psychiatric University Hospital in
Ulm since 1997. In 2004 he founded the Transfer Centre for
Neurosciences and Learning (ZNL), that develops teaching
concepts based on results from current brain research.
Spitzer was a guest professor at Harvard and at the Institute
for Cognitive and Decision Sciences at the University of
Oregon. Between 1990 and 1997 he worked as a consultant
at the Psychiatric University Hospital in Heidelberg. The
renowned brain researcher is the author of numerous
popular scientific books and presents the TV series “Geist
und Gehirn” (Mind and Brain) on the German television
station BR-alpha, of which more than 170 episodes have
now been broadcasted.
www.znl-ulm.de
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Spitzer: Our brain always learns in the same way. It does not
differentiate between experience and learning. But there are,
of course, study techniques that work well and those that don't
work so well. For example, the technique of repeating things
non-stop is a very bad strategy. It is better to divide the material
into small portions.
Of course, it is also important to have a quiet learning
environment, without distractions, because you cannot devote
your attention to more than one thing at a time. Studies on
so-called media-based multi-tasking are very clear. People who
are learning with the television on at the same time or catching
up with their Facebook contacts make considerably slower
progress and make considerably more mistakes. And another
important thing: when you have learnt the material the brain
needs a certain amount of time to consolidate the new
information in the form of synaptic conversion processes.
Sleep plays a vital role in this process. Knowledge is
consolidated in deep sleep and dream sleep. During this time
it is re-analysed, compressed, coded and re-coded. The newly
learned knowledge is linked to what is already there. This takes
about 90 minutes and happens four or five times a night. There
is, therefore, nothing more stupid than working through the
night when you have an exam the next day. You will stop your
brain recapitulating during the night what you learnt the
previous day.
Can your own learning capacity be improved, for example,
by sport?

“You can’t stop the brain
learning.”
Manfred Spitzer

Spitzer: Absolutely. We now know that sport is important
for performance for a variety of reasons. People who keep
physically fit promote growth of neurones in the brain.
Therefore, you should take the words “brain jogging” very
literally. When you jog it’s not only good for your circulation
but good for your brain too.
How important are emotions for learning?
Spitzer: Very important. Emotions are evaluation aids; through
them we know what is good or bad for us. Thus they have very
fast effects on learning. A child who puts his hand on a hot
cooker only does it once. Why? Because it is painful and the
child does not want to experience this pain again. Negative
emotions frighten you. In one way this is good if it involves
a hot cooker. On the other hand, fear also blocks our thinking
and creativity. Anyone who learns through fear will always
experience negative feelings associated with it if he later
remembers what he has learnt.
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It’s the other way round with positive emotions. They ensure
particularly quick learning. If learning is fun, happy hormones
are released. They make learning a pleasant experience
because we are positively surprised by ourselves when learning.
Anybody who learns with pleasure likes learning and can
use what’s been learnt more easily for creative purposes.
The key words are grey cells. Is it really true that learning
capacity decreases with age?
Spitzer: Yes, and to an even greater extent than it says in most
text books. The rate at which synapses change drops from
100% in childhood to 10% at the age of 20 – a really substantial
drop. But this is not a drawback. In terms of development, at the
beginning our brain has to make very big learning steps very
quickly so that we can survive. But it takes time and many
small learning steps to adapt properly to external conditions.
That’s why it’s normal that older people learn more slowly. And
another interesting thing: anyone who knows a lot can continue
to learn until an advanced age because knowledge structures
have already been created in the brain and the new knowledge
can easily latch on to them. Anyone who already speaks six
languages doesn’t have to change all the synapses if he learns
a new one. And so you can see that our brain works like
a paradoxical shoe box: the more there is in it the more can
be fitted in.

What does a very busy man like you do in his free time?
Spitzer: Tonight, for example, I’m rehearsing with the band
in which I play mainly drums – not well, but I like it. We put
on a show from time to time. If you enter “Braintertainers”
on YouTube you can see what sort of music we play. I also
go jogging regularly. And once a week I bake my own bread.
I have a mill and grind the corn. And then there are my six
children so I’m never bored. 
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SmartBird: an aerodynamic lightweight construction with active torsion

Flying like a bird
During the Hanover Fair 2011 the SmartBird was revealed
for the first time to a wider audience. The bionic SmartBird,
inspired by the herring gull, takes off, flies and lands
autonomously. Its integrated design inspires new methods
in energy-saving and lightweight design in automation.

M

en have been fascinated
by bird flight from time
immemorial. Visionaries,
scientists, flight pioneers –
for them flying was one of the most
fascinating challenges and one of the
greatest adventures. They studied bird
flight closely and analysed the anatomy
of birds in detail. Inspired by the seagull,
Festo has now managed to technically
imitate bird flight with the SmartBird.
The bionic bird is taking a revolutionary
step towards an extremely energy and
resource-efficient, lightweight design.
The integration of coupled drive functions
developed during this process provides
wonderful inspiration for and an excellent
insight into the optimisation of hybrid
drive technologies. The many years’
experience gained with the AirRay and
AirPenguin bionic learning projects
influenced the development of the
SmartBird. The knowledge acquired
during the project opened up new
approaches and solutions for automation.
Integrated concepts
The SmartBird is pure fascination.
Its integrated mechatronic, cybernetic
design combines many separate
solutions into one unique flying machine.
The development was only possible as
a result of the integration of intelligent
mechanics and electric drive technology,
discoveries made in fluid mechanics,
intelligent control and feedback control
systems and condition monitoring.
This was combined with constant
scientific validation and the transfer
of knowledge gained in practice.

Determining overall efficiency in true running.

Aerodynamic efficiency of 80%
While being developed SmartBird was tested and measured in accordance
with the work of French physiologist Étienne-Jules Marey (1830 – 1904).
He made birds fly in a circle and studied their flight. A test device called
a brake dynamometer was specially developed to determine the
electromechanical effectiveness. SmartBird and its previous models have
an electromechanical effectiveness of about 45%. When measured in
a true run, aerodynamic effectiveness values of up to 80% were recorded.

Active torsion
SmartBird takes off, flies and lands
autonomously – just by flapping its wings.
Its wings not only move up and down but
rotate in a controlled way. This is made
possible by the active articulated
torsional drive. This, combined with
a complex control unit, achieves
electromechanical efficiency of up to 45%
in flight mode. The active torsion of
the wing works without additional drive
aids and helps to achieve aerodynamic
efficiency levels of up to 80%. The
wings beat and twist in a cycle of a few
milliseconds and bring about the
optimum flow conditions of the air on
the wing. The SmartBird operates
without any rotating parts in the outer
shell and is thus unlikely to injure people.

Perfection in motion
The SmartBird’s flight is made up of two
principal movements. Firstly, the wings
beat up and down whereby a lever
mechanism causes the deflections to
increase from the torso to the wing tip.
Secondly, the wing twists so that the
leading edge points upwards during
the upwards stroke and the wing has
a positive angle of attack.
The wing consists of a two-part arm wing
spar with an axle bearing on the torso,
a trapezoidal joint and a hand wing spar.
The SmartBird’s propulsion and lift are
achieved solely by flapping the wings
and it only needs about 25 watts of power.
All this with a total weight of about
450 grams and a wing span of two metres.
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Those involved in the project present the SmartBird: Markus Fischer, Head of Corporate Design at Festo; Dipl.-Ing. Agalya Jebens and Dipl.-Ing. Kristof Jebens,
JNTech GbR; Rainer Mugrauer, Effekt-Technik GmbH; Dr. Wolfgang Send, ANIPROP GbR; Günther Mugrauer, Effekt-Technik GmbH (from l. to. r.)

The technology in detail
The SmartBird’s arm wing generates lift
and the hand wing beyond the trapezoidal
joint provides propulsion. The spars on
the arm wing and the hand wing are
torsionally stiff. At the end of the hand
wing is a servo motor for active torsion
which rotates the whole wing against the
spar via the external rib of the wing. If the
SmartBird lifts its wings the servo motor
moves the end of the hand wing to a
positive angle of attack that is then
converted to a negative angle of attack
within a fraction of the wing beat period.
The torsion angle remains constant
between these two phases. With this
sequence of movements the airflow on
the profile is used optimally to create
thrust. The battery, motor and

transmission, the crank mechanism and
the control and feedback control system
are housed securely in the torso. The
on-board electronic system provides
precise control of the wings. In addition,
the control parameters can be set and
optimised in real time. This guarantees
the bird’s flight stability and thus its
operational safety.
Transfer into practice
The applications of coupled drives for
linear and rotary movements as used in
the SmartBird range from generators for
extracting energy from water, so-called
stroke wing power generators, to new
actuators in process automation.
Spurred on by a paradigm shift in
bionics, Festo has for a few years now

been developing products such as the
adaptive gripper DHDG that has already
been accepted in industry. 
www.festo.com/smartbird_en

New ways to acquire knowledge

“There is no end to learning”
This quotation from the famous German composer and pianist, Robert Schumann
(1810 – 1856), is more relevant today than ever. On-the-job seminars, private further
education, information on the Internet, exchanging information on networks – the
opportunities for acquiring knowledge seem infinite. But what do people actually
need from it and how do people learn best what is most relevant?

W

hether you are seeking
general or expert
knowledge, the
opportunities for obtaining
it are endless and open up hitherto
unknown sources for people in 21st
century. Global knowledge platforms,
social networks and companies’ internal
knowledge management systems try to
combine the flow of data and make it
available in a systematic way. Now it is
primarily a matter of finding new ways
of filtering and processing relevant
information. Learning itself is not the
main focus here but rather the meaningful
preparation and processing thereof.
Thinking and learning must be freed from
old attitudes so that they can be focused
more on creative processes and problem
solving.

Pre-requisite for successful
learning: The quality of the
information must be right.

Stimulating interest
A pre-requisite for any type of learning
is predominantly interest as well as the
quality of the information. If you look
back at your own school days you will
certainly remember the mindless learning
by rote of mathematical formulae, the
periodic tables of the elements or the
mantra-like declination of verbs. Often,
in spite of all our efforts, we still didn’t
learn it. If you want to be really good and
successful in an area you must be
interested in it and create suitable
conditions. Successful learning is the
result of being interested. That makes
you more motivated, and, in turn, that
motivation makes you more interested.
That is what stimulates increased
curiosity and a thirst for knowledge.
As the Latin roots of the word reveal,
interest is made up of inter, which means
“between” and esse “to be” – when
someone is in the middle of things and
actively takes part in a topic or a process.
The 24-hour rule
There are lots of tricks and methods that
can be used to help retain something you
have just learnt. These include memory
techniques, such as associating content
with graphical characters or devising
mnemonics. These are based on two
principles: the association and conversion
of words into pictures and models. Using
these, even complex content can easily
be saved and recalled later. For example,
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Exchange of knowledge:
People absorb about 70% of
their knowledge informally,
perhaps with friends or in
everyday life.

there is a simple mnemonic for learning
the names of the planets in our solar
system and their distance from the sun:
Men very easily make jugs serve useful
necessary purposes. Each initial letter
stands for a planet with the same initial
letter. The M in Men for Mercury (the
planet closest to the sun), the V in very
for Venus (the planet second closest to
the sun) and so on… Earth, Mars, Jupiter,
Saturn, Uranus, Neptune and Pluto.
It’s not always easy, especially in the
beginning. Even with the best intentions,
sufficient interest, a high level of
motivation and concentration, after one
day we have already actually forgotten
up to 80 – 90% of what we have learnt.
The well-known saying “You can’t always
expect to get it right first time” expresses
the most important principle of learning:
repetition. Therefore, whether we like it
or not, we must go back over what we’ve
learnt at least two or three times. The
best time for the first revision is one day
after the first learning unit. The second
revision is best done another 24 hours
after the first revision.
Learning without learning
However, people do not only learn in the
traditional sense by reading or direct
teaching by teachers and course tutors.
According to the UNESCO Faure
Committee people absorb about 70% of
their knowledge informally, i.e. outside

Open innovation

The wisdom of many

Prof. Frank Piller, Technical
University, Aachen/Germany

Independent acquisition of knowledge is one
thing but how can the experiences and ideas
of many people be merged into new concepts
and solutions? More and more often
expressions like “Open innovation” and
“Crowd sourcing” do the rounds. Now
many companies are trying to broaden
their technological tunnel vision using these
concepts. Prof. Frank Piller, Chair of Business
Management focussing on Technology and
Innovation Management at the Technical
University in Aachen, talks in an interview
with trends in automation about the
innovative concepts and the importance
of so-called lead users.

trends in automation: What is open innovation?
Prof. Frank Piller: The latest studies show that in most industries
functionally new developments emanate from customers. But these are often
improvements to existing technologies, not far-reaching innovations. Truly
new developments emanate from so-called lead users. Open innovation tries
to sniff out these people and include them in a company’s innovation process.
That sounds easy.
Piller: It does but it’s not really, because lead users are not direct customers
of a manufacturing company but often people who only have indirect contact
with these companies or sometimes none at all. It is possibly someone who
is not connected at all with the industry or the discipline in question, but who
is in a position to solve a problem in a completely innovative way that the
technology experts simply hadn’t thought of because of their limited range
of experience.
How do you find lead users?
Piller: A tried and tested way is to advertise ideas competitions, either
traditionally via printed media or, more and more often, on online platforms.
Can you apply open innovation ideas from lead users as they are?
Piller: No, companies that want to incorporate the creativity of lead users
into new concepts must co-ordinate them with the experience of existing
customers. It is the only way that marketable products and solutions can be
created.
That all sounds very positive. Is there a catch to this?
Piller: I wouldn’t call it a catch, but it needs new processes through which the
results of open innovation can successfully be transferred to the company’s
own structures. Only if these are implemented correctly can open innovation
develop its full potential over time.

Jogging is not only good for the circulation
but also for the brain according to brain
research findings (see page 10).
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Active learning culture: Many companies are now setting up informal spaces and listening posts specifically to encourage employees to
exchange information.

educational institutions, such as with
friends, on the sports field, in everyday
life. The same applies to professional
life too. Places where you acquire
knowledge without noticing it are
the coffee area, the workbench or the
printer in the corridor. However, informal
learning cannot be easily controlled.
What we learn in this way is acquired
unconsciously. Therefore, more and more
companies encourage an open exchange
with colleagues outside training and
seminar rooms. Informal learning and
what is called an active learning culture
cannot be prescribed, it must be left to
employees themselves. What companies
can do is provide the scope for it. The
simplest methods are canteens or coffee
areas where staff can meet and talk about
work. In many places companies have
noticed that it is just these meeting points
that can be places for innovation, where
an open exchange of ideas becomes a
real production advantage.
Ready for the “listening post”
Apart from these common rooms many
companies are now creating new
informal spaces for informal learning.
These include, amongst other things,
deliberately wider landings. Here people
meet colleagues whom they had always
wanted to ask just this one question but
the opportunity had never presented
itself.

Another option is to set up so-called
listening posts that are integrated into
the work process. These are places
where employees come together quite
deliberately during production, design
or development in order to talk about the
experiences gained during a joint project.
Listening posts can also contribute to
employees being ready and able to solve
difficult tasks on their own. This means
their actions are controlled more
by themselves than by other people.
They develop and learn in and from
the team. 

Further articles
relating to the
cover story
“You are your brain” 8
The goddess of wisdom 28

Absorbing knowledge in passing
About 70% of what we learn we absorb unconsciously, in conversations with
neighbours, friends or colleagues. So-called informal or implicit learning can,
under the right conditions, lead to a production advantage for the company.
This includes five main points according to education advisor and e-learning
specialist, Jochen Robes:
1. Creating open learning environments that provide space for self-organised
learning.
2. Developing future-orientated learning processes.
3. Informing staff about the nature and value of implicit learning.
4. Stimulating joint, networked learning opportunities.
5. Encouraging the passing on of explicit knowledge and minimising a sense
of entitlement.

New compressed air quality classes

Fresh air
standards
Compressed air preparation is not exactly a hot topic for
plant operators. Yet poor compressed air quality causes
wear to high-quality pneumatic valves and drives and also
reduces machine availability. Now a new ISO standard is
putting the topic of compressed air preparation back on
the agenda. So for help in selecting service units to achieve
the right compressed air quality class, look no further than
Festo.

C

ontaminated compressed air
in service units causes faster
wearing of seals, oiled-up valves
in the control section and dirty
silencers. This decreases the availability
of the machines and the service life of
the pneumatic components and systems,
and increases the energy costs due to
leakage and the maintenance required.

Standard air quality classes with ISO
The topic of compressed air quality
gained a new and official status in 2010
with ISO 8573, a series of international
standards designed to ensure the purity
of compressed air. The standard 8573-1
defines the maximum permissible
contaminant content for the respective
compressed air quality classes.

“If you want to
increase your machine
availability, you need
to go right back to
the beginning and
take a close look at
your compressed
air supply.”
Dieter Ade, Product Management
Air Preparation, Festo
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Eight compressed air quality
classes and their solutions:
Applications range from opencast
mining to food production.
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Which compressed air quality class is
required for which applications? And
which compressed air preparation
products are needed for that class? There
are considerable differences between
the compressed air quality classes, with
eight classes ranging from the simplest
applications (e.g. in opencast mining
where the only requirement is for most
of the condensate to be removed from
the compressed air) to highly sensitive
applications in food production.
Perfectly filtered
Filters are not needed for applications
where the compressed air does not
need to be particle-free. For general
applications requiring air without any
condensate, the water separator from
the MS service unit series is sufficient.
Filters with a grade of filtration of at
least 40 m are needed for standard
requirements for compressed air as per
the second compressed air quality class.
Examples are applications where
compressed air is used as the operating
medium for valves and cylinders or for
handling secondary packaging for food.

The number of filters increases with the
demands of the application and the
compressed air quality class. Applications
for servopneumatic positioning and
compressed air tools require filtration
with 5 m. Highly sensitive applications
in the semiconductor or pharmaceutical
industry demand a filter cascade with
at least four filters. Depending on the
requirement for process reliability, up
to six filters are used.
Air humidity plays an important role in
applications where the compressed air
comes into direct contact with dry foods,
for example during transport or mixing. In
these cases, the applicable compressed
air quality class requires the use of an
adsorption in the service unit in addition
to filters. This protects both the quality
of the food and the health of the
consumers. 
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We’re there where you need us
Reliable processes
thanks to perfect compressed air preparation
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* Class according to ISO 8573-1:2010
at room temperature.

More detailed advice on compressed air
efficiency is available from our sales
engineers and Festo’s technical hotline.
With seminars and in-house training
courses on site, Festo Didactic brings
knowledge where you need it. The brochure
“Reliable processes thanks to perfect
compressed air preparation” from Festo
provides an overview of the compressed air
quality classes as well as the corresponding
products for compressed air preparation in
a clear tabular layout – simply download it
from the Support Portal.

The lion is one of the so-called big five in South Africa
together with the rhinoceros, the buffalo, the elephant
and the leopard.
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Automation technology in South Africa

Economic power in the Cape
South Africa is a partner of a large number of industrial nations throughout the world.
Very promising future domestic markets are the automotive industry and the infrastructure
sector. Festo South Africa has already grown to a significant size in both sectors over
the years.

S

parse deserts, tropical forests,
fertile valleys, impressive
mountain landscapes, fantastic
beaches – South Africa’s variety
of landscapes enthrals tourists from all
over the world. It’s also because of the
fascinating wildlife in the numerous game
reserves that more and more Europeans
are travelling to the “other end of the
world”. No surprise then that tourism
is responsible for about 8% of the gross
domestic product (GDP). However,
compared with manufacturing industries
and international trade, tourism only
accounts for a small part of the growing
economic power of the country at Africa’s
southern tip. Certain industry sectors,
such as mobility and infrastructure, open
up good development opportunities for
companies and investors from all over
the world.

setting up the “New Partnership for
Africa’s Development” (NEPAD), an
economic development programme
of the African Union.
The national economic figures speak for
themselves. In the fourth quarter of 2010
South Africa’s gross domestic product
(GDP) rose by 4.4% compared with the

previous quarter. Since 1993 the average
growth in GDP has been about 3.3%
per quarter. According to experts,
South Africa is one of the most strongly
differentiated and most promising growth
markets in the world. The combination of
a well-developed economic infrastructure,
comparable with those in purely
industrialised countries, and a rapidly

“South Africa is a hidden champion that
is now cutting an excellent figure on the
international trade scene.”
Richard Teagle, General Manager of Festo South Africa

Open to many cultures
South Africa is trying hard to unite its
more than 49 million inhabitants with
their great variety of cultures, languages
and faiths. According to the President,
Jacob Zuma, the future prosperity of the
country is increasingly linked with the
economic structure of the BRIC states:
Brazil, Russia, India and China. But the
European Union too represents an
important trading partner. In 2009 the
Trade Development and Co-operation
Agreement, which has been in existence
since 2000, incorporated not only the
previous regulations on the trade of
goods but also the areas of migration,
health, space travel, energy, information
technology and maritime transport.
A driver for the continent
Although it only has 6% of the African
population, South Africa produces 25%
of the continent’s gross domestic
product. It has more than 45% of the
mineral extraction industry and about
50% of African purchasing power. South
Africa therefore took a leading role in

Umbrella acacias are what characterise South Africa for many travellers.

Process automation in water
treatment
For many years Festo has been particularly active in the area
of supplying drinking water and wastewater disposal. The
South African national company recently supplied a complete
process automation solution for the newly constructed water
treatment plant, Klein Brak River, in the Mossel Bay district in
the Western Cape. Festo was the main supplier of the control
system for the untreated water inlet, the automation of the
filter system and the control unit. The expansion of the
plant’s capacity to 15 million litres a day was completed after
a short design and development phase in December 2010.

15 million litres a day are being supplied, since December 2010,
by a water treatment plant in the Western Cape which was part
designed by Festo.
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developing market economy is
leading to a dynamic, enterprise-friendly
investment climate with advantages and
opportunities in global competition.
Automation technology on the up
The continuous construction and
expansion of the national infrastructure
is proving to be a very promising
potential for automation technology.
The manufacturing industry is an
extremely important part of the South
African economy with a share of about
18% of GDP and 5% of exports. In the

next five years the country expects
rapidly growing levels of investment
in the manufacturing industry sector.
One of the most important branches
of the manufacturing industry is the
automotive sector that is showing
significant growth boosted by the
“Automotive Production Development
Programme”.
A promising automotive industry
Numerous multinational groups buy parts
for automotive production from South
Africa and have vehicles manufactured

Festo in South Africa

Richard Teagle, General Manager
of Festo South Africa

In two years the national company will
be celebrating its 40 anniversary in
Johannesburg. In total it employs 175 staff
at its head office in Johannesburg and in
the eight sales offices. Electric drives and
process automation are two strategically
important growth areas for Festo, ones on
which it will concentrate even more strongly
in future. As these industry sectors are
also extremely competitive in this thriving
country, the company is assuming
considerable, sustained growth dynamics
in South Africa in these areas.

there for the domestic and international
market. This economic segment alone
accounted for about 10% of national
industry exports. The South African
government has recognised the
automotive industry as a vital growth
area and intends to increase vehicle
production to 1.2 million units by 2020
which will significantly increase the local
value creation chain. Festo South Africa
stands to benefit from this positive
development as one of the preferred
suppliers of the automotive industry.
It is in no small part responsible for the
company’s excellent 17% growth by
March 2011.
Investment in education
The South African government has for
years set great store by establishing
sound professional qualifications.
With the introduction of the “Skills
Development Act” in 1998, the
development of individual skills has
been at the heart of the policy. Graduates
in science, engineering and technology
will make a decisive contribution now
and in the future to promoting economic
growth and investment into the society’s
infrastructure. Festo Didactic is
supporting this development by
supplying learning systems to service
sector institutions and large private
industry training centres. 

Photo: Wikipedia/Altervista

Cape Town: A fascinating city and for many “the most beautiful end of the world”.

Rapid construction of packaging machines

Tea time in
Buenos Aires
Argentina is not only one of the largest
beef producers, it also ranks eleventh in
the global tea manufacturing industry.
The Festo PrePack service ensures the
rapid construction of machines for packing
tea bags.
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E

ven Argentina, known for its timeconsuming mate tea ceremonies,
today loves a quick cup of tea in
between times. Particularly in
cities the tea is mainly made using bags.
The tea suppliers must look sharp to meet
the needs of about 41 million inhabitants
for the precious leaves while ensuring
that the full aroma is retained. MAI S.A.
packaging machines ensure that this
happens as quickly as possible. The
EC12/T, for example, fills tea bags,
attaches a string and a label to the
small, cushion-shaped bags and seals
them so that the aroma stays inside.
Supplied ready to install
MAI opted for the PrePack service
to ensure the rapid assembly and
maintenance of the EC12/T. The
Argentinian company receives the
required set of components, such as
the standard cylinders DNC and cylinders
DSNU, solenoid valves MFH, tubing and
other accessories using a single part
number and in one single packaging unit.
This means the required component is
immediately available for production
in the shortest time possible.
Reduced errors
Leonardo Ionkoff, Customer Solutions
Developer at Festo Argentina, says
about the response to the PrePack:
“The customers are absolutely thrilled
because our service offers numerous
advantages. It is ideal for standardised
machines and provides better, faster
stock control to identify errors in
assembly or component configuration.
Our customers’ productivity is
considerably improved.”
With Festo’s easy assembly service
concept, which includes the PrePack
service, the time taken to receive and
store goods is significantly reduced.
Thus the PrePack service now makes the
production process easier and constantly
improves cost control. PrePack has been
used in Argentina for about three years. 
www.maisa.com.ar
www.festo.com/catalog/dnc

Standard cylinder DNC:
The modern design and
rigorous construction
save up to 11% on
space compared with
traditional standard
cylinders.

Festo’s standardised
components: Quick
delivery means the
customer no longer
has to store parts.

Assembled quickly
with PrePack: The
packaging machine
for the EC12/T tea
bag made by MAI S.A.,
Argentina.

Hybrid learning factory at Siemens Nuremberg

The goddess of wisdom
The name of the Greek goddess, Athene, was the inspiration for a state-of-the-art learning
factory at Siemens. People taking part in the training sessions consolidate their previous
theoretical knowledge with practical experience of process and production automation.
Athene shows the way to anyone who risks losing the big picture in complex plant
structures.
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Complete production automation
in a very small space: Athene fills,
packs, identifies and checks, puts
stock in and takes stock out of
stores and recycles returns.

“The automation industry
needs people who think
in process and production
dimensions.”
Thomas Roehrer,
Section Manager Siemens AG

“With the learning factory
Siemens provides future and
existing automation experts
with valuable practical
expertise.”
Andrea Hupel,
Technical Specialist Siemens AG

A

fter the Greek’s victory over
Troy, the Greek mythological
hero, Odysseus, took ten long
years to get back home. He had
the goddess of wisdom, Pallas Athene,
to thank for the fact that he survived the
dangerous sea voyage without a scratch.
Luckily it does not take as long as it did
in the Ancient World for heroes of modern
times to reach their destination. Athene
shortens the journeys of trainees, service
engineers and engineers with the learning
factory from Festo Didactic and Adiro
Automation technology at Siemens
Nuremberg.
Controlling, adjusting, automating
In line with the theme of the Greek
goddess the computer systems of the
training equipment bear the distinctive
names Mars and Zeus – the God of War

and the Father of the Gods. Since 2007
potential automation experts have been
given in-depth preparation for real-life
scenarios using the technological trio.
Although they are installed in the same
room, the equipment for process and
production automation is not directly
linked to each other in the Siemens’
training system. Future automation
experts must first of all concentrate
fully on controlling one of the two
sub-systems. Nevertheless, in order to
remain extremely close to real-life use,
simulation and training exercises on
the specific connection of the two subsystems are carried out on the mobile
module, the “route control”.
Mixing, filtering, temperature control
In the process automation field Athene
teaches trainees how to deal with liquid

media, such as those used in the
pharmaceutical and food industry. Future
automation specialists acquire practical
knowledge on how to program the
processing of formulae, how to prepare
equipment documentation or read
electronic, measurement and control
system circuit diagrams. The micro
production system filters, mixes and
controls the temperature of different
liquids. Using state-of-the-art control
systems trainees, technicians and
engineers check the temperature, level,
pressure and flow values in order to control
pumps, flaps, valves, slides and ball valves.
“It was particularly important for us to
use control systems as they are used
in practice, such as the Siemens S7 400
master control unit with the industrial
Ethernet switch, the Scalance X-400,”

Bulk goods metered and packaged precisely: Goods are handled using typical
industrial components, such as conveyor belts, rotary disks and rotary grippers.

says Siemens project manager,
Thomas Roehrer. “The control unit has
a forward-looking design so it meets
the requirements of the industry for
the equipment. At the same time it
provides trainees with suitable handson experience that they can use later
in their professional work,” continues
Roehrer. Following on from process
automation the route control learning
module showshow liquids from different
storage containers are fed to the most
varied destination points using valve
nodes, process drives, Festo valve
terminals MPA and centrifugal pumps.
Dosing, filling, checking
This discrete equipment area reflects
a complex bottle filling, transportation
and recycling process. The bottles are
either filled with solids or coloured
liquids or both. After the containers
have been metered and filled in the
first stage of the production automation
process, in the next work step a rotary
gripper closes them with plastic lids.
There is also a separate production
area for the lids themselves in which
PLCs control and monitor production.

The route control system controls material flows with Festo MPA valves. It was
developed and implemented by Festo Didactic partner, Adiro Automation
technology.

“Optical sensors record the position,
level and integrity of the bottles.
In order to provide basic information
for traceability, which is increasingly
required, particularly in the
pharmaceutical industry, the RFID and
2D matrix equipment identifies and
checks codes on the products,” says
Thomas Roehrer as he describes the
modern functionalities of the equipment.
State-of-the-art reading techniques,
such as RFID readers and intelligent
vision systems are used. This enables
valuable practical knowledge about
sensor technology and image processing
to be conveyed. Throughout the entire
system many different sensors detect
the end positions of actuators and
differentiate the workpieces. Participants
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A whole host of parallel and rotary grippers with cylinders on linear axes at work in the recycling station.

learn how to deal with typical production
automation actuators, such as linear
and rotary drives, motors, parallel and
vacuum grippers as well as conveyor
belts.
Packaging, storing, delivering
Once the bottles have been filled and
quality checked, they are packed in six
packs and palletised. A highly accurate
industrial two-axis handling system
places two lots of three bottles on
a mini pallet. A high speed camera
checks the six packs to make sure they
are complete. These are then either
dispatched or stored in the appropriate
high bay warehouse. Stock-keeping,
either chaotic or systematic, is done in
miniature. A Cartesian 3-axis handling
system puts items into stock and
takes them out again. Intelligent servo
motors with integrated servo amplifiers,
controllers and a PROFINET bus
interface drive two toothed belt axes.
Should the items not be put into stock
but supplied just in time, a pneumatic,
3-axis handling system with a linear
gripper places the six packs on the
outgoing goods ramp.

Detecting, moving, recycling
“This is how we provide future
automation experts with practical
knowledge about logistics, optimised
material flow, modern stock-keeping
and the planning and prioritising of
orders,” explains Andrea Hupel, Technical
Specialist at Siemens. “Signals to the
transport systems report transport
movements over greater distances,
powerful drives and positioning
systems move products to the high
bay warehouse quickly and accurately,”
according to the expert in industrial
automation and process technology.
Throughout the process all
communication is via an AS-interface
or PROFINET. But it doesn’t stop there.
The equipment also acts as a closed
system that reflects the production
process in Athene’s recycling tract.
Seals are removed from returns, liquids
and solids sucked out and discharged,
while the packaging and the contents
are sent back to the manufacturing
section.
The exemplary training equipment lives
up to its great name. What the Greek

goddess of wisdom and arts would have
thought of her modern sister in view of
the many technical, non-philosophical
solutions, remains uncertain. However,
one thing is certain: if Odysseus had
had a similar training system before his
odyssey his 10-year journey would have
turned out to be considerably shorter. 

Siemens AG
Industry Solutions
Division
Professional
Services
Colmberger Str. 2
D-90451 Nuremberg
www.siemens.com
Area of activity:
Expertise in automation technology

Safely releasing the bedplate for Aston Martin V8 engines

Shaken,
not stirred
The innovative quartermaster “Q” from
the James Bond films would have loved
this new special machine in the Aston
Martin engine plant. Skilfully crafted,
it quickly, efficiently, and safely releases
the bedplate for Aston Martin V8 engines.

J

Lightweight
and upright:
By using state-ofthe-art pneumatic
components, the
special machine’s
weight was limited
to 270 kg.

ames, when reading the word
bedplate, would most likely have
imagined something completely
different to Q’s dry operating
instructions. Of course he would have
tried out the special machine, because
its control elements bear a remarkable
resemblance to those of a motorbike.
In contrast to the film version though,
James, in his overeager testing, might
have been somewhat disappointed. The
latest development from the “Engineering
task force” based in Cologne, at the Aston
Martin Engine Plant, comprising Wilfried
Bäumler, Ralf Michels and Oliver Naumann,
is easy to use and doesn’t explode or fire
any shots. The semi-automatic technology
for separating the bedplate from the
engine block, then rotating it and setting it
down is designed to provide people and
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The bedplate and engine block
of the Aston Martin V8 are still
connected to each other, but
the vibrations of the pneumatic
muscles will soon separate
them (left).
The decisive moment: The
bedplate has been released,
the inner machine unit is lifted
away from the engine block with
the weight compensated by
a standard cylinder (top).
Elegant swing: After being
rotated 180 degrees, the
bedplate is ready to be set
down on the workpiece carrier
(bottom).

materials with the greatest protection
possible, giving this technology the licence
to let go!

Playful tour de force
By simultaneously pressing the start
lever, the operator gently but forcefully
sets the system in motion. It lowers and
attaches itself to the bedplate using
technology for which the developers from
Cologne have applied for a patent. The
operator then switches the lever pair, the
inner machine unit lifts up slightly and a
uniform vibration releases the bedplate
with a resonant sound. Within less than
a second, it floats unattached above the
massive Aston Martin V8 engine block.
The bedplate is automatically rotated
180 ° and reveals its interior. At this point,
the operator presses the start lever again

and, with just a little pressure, moves
the machine – which weighs 270 kg –
sideways, where he sets the bedplate
down on a workpiece carrier. This ends
the tour de force, which is now child’s
play since the machine’s power has been
tamed by engineering skill.
Power needs precision
Let’s take a look at the technical details
of the system to understand why this
latest development is so special. The
so-called bedplate lies under the engine
block of the Aston Martin V8 and together
they encompass the crankshaft. It is
called a bedplate because the crankshaft
“rests” inside it – at least when the
British powerhouse is in the garage.
During driving, it transmits a maximum
power of 430 bhp at 7,300 rpm to the

transmission system of the V8 Vantage S.
This is sufficient for a top speed of
305 km/h and a brutish pulling power
of 490 Nm at 5,000 rpm.
Precision is essential in manufacturing.
That is why the bedplate and engine
block must be tightly connected during
machining of the crankshaft bearing
channel. However, subsequent processing
requires the workpieces to be separated
again. Coolant residue could pose a
problem if it were to leak into the two
aluminium workpieces, causing unwanted
adhesion in addition to the mechanical
guide sleeves.
Fluidic muscles
The previous system mechanically pulled
the bedplate from the engine block on

Pneumatic muscular
power: Four Festo
fluidic muscles shortly
before contracting
(left).
Pneumatics are on
board: The valve
terminal CPX/MPA
is attached to the
system’s rear side;
only the Profibus
cable is connected
to the control
cabinet (top).
Directly to the
application: The
pressure booster DPA
with the air reservoir
CRVZS increases the
5-bar hall pressure
to 6 bar in the system
by coupling (bottom).

the linear axis. This then had to be
manually rotated 180 ° and set down
sideways on the workpiece carrier.
This was no small feat since the loadbearing crankshaft bed weighs 14 kg.
When rotating and setting down, there
was a risk of injury from the sharp outer
edges of the cast aluminium part; even
wearing gloves couldn’t provide sufficient
protection. The new system makes it all
much easier. It does not pull the bedplate
off; instead it shakes it free. Festo fastswitching valves oscillate a total of four
Festo fluidic muscles with 2 Hz, thereby
gently but forcefully releasing the
bedplate.
The fluidic muscle is a diaphragm
contraction system; in other words,
it is a tube that shortens under pressure.
It consists mainly of a hollow elastomer
cylinder with embedded aramid fibres.
When the fluidic muscle is pressurised,

its diameter increases and its length
contracts in a defined manner. This
enables a flowing, elastic movement.
Using the fluidic muscle enables motion
sequences that approximate human
movements in terms of kinematics, speed,
force, as well as finesse. It can exert ten
times the force of a comparably sized
cylinder, is very robust, and can also be
used under extreme conditions.
Control system on board
Another important function is fulfilled
by a Festo standard cylinder for weight
compensation. It supports operators
when lifting and lowering loads and
ensures that they can always operate
the semi-automatic machine with the
same low level of force. A valve terminal
CPX/MPA safely and swiftly controls
a total of 22 pneumatic and electric
actuators for the system. The valve
terminal is attached to the rear side

of the special machine and travels
along with the system during all the
work steps. As the pneumatic control
could be attached directly to the
machine, only one slim Profibus cable
is connected to the control cabinet.
Models save time
Developing this innovative, special
machine took about 18 months. Following
the brainstorming and basic design
phases, Festo was included early on
in the development phase as a partner
providing advice on pneumatic solutions.
The aim was to create a small, compact
and especially lightweight design that
is suited to quick motion sequences.
The virtual 2D and 3D models from
Festo made the development phase
shorter and easier. In just a few clicks,
the development team was able
to download these models from the
Internet and integrate them into their
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The team of
developers:
Oliver Naumann,
Wilfried Bäumler and
Ralf Michels together
with the consulting
sales engineer from
Festo, Martin Schlieter
(from left to right).

own design plans. A significant role
was played by the Festo FluidDraw
software, which was used to create
the circuit diagrams straight away.
This allowed the team to create a system
that impresses both because of its
technical finesse, as well as its ease of

use, while it also meets a high level of
acceptance among operators. Working
on numerous projects has taught the
team of experts that new machines
with improved safety systems are only
successful if the actual operators are
also convinced that the improvements
are beneficial. This required an ergonomic

adaptation to the operators’ needs, as
with the special machine for releasing the
Aston Martin V8 bedplate. It was possible
to make this precise adaptation by using
the sophisticated pneumatics software
from Festo in the run-up to the system's
production. 

430 bhp under the bonnet:
the Aston Martin V8 Vantage S.

Photo: Aston Martin 2011

Filling and packing toothpaste tubes

At jaw-dropping speed
The record holder breaks his own record: OYSTAR IWK increases production from
510 to 750 toothpaste tubes a minute with the fastest tube line in the world. The
pneumatic drives of the machine are controlled by valve terminals CPX/MPA from
Festo. The safety soft-start/quick exhaust valve MS6-SV protects man and machine.

C

leaning your teeth is one of the
basics of daily personal hygiene
and is one of the product
segments in the cosmetic
market that is growing all over the world.
Modern machines for filling toothpaste
tubes produce a large number of dental
care products. Near Karlsruhe in southwest Germany OYSTAR IWK has now
developed the ultimate in filling
machines. The 8 part TFS 80-8 fills and
closes 750 28 mm diameter tubes a
minute with a pulse frequency of 94.
This corresponds to 45,000 tubes an
hour. The next cartoning machine, the
SC 3-800, packs the 750 tubes into
decorative boxes.
50% more output
The TFS 80-8 has a similar footprint to
the previous model, the TFS 80-6. The
major difference is in the increased
output of nearly 50%. The new machine
reduces overfilling of the tubes by
precisely checking its weight. All in all,
this may mean a saving of 83,000 kg of
toothpaste in a year. The machine has
two synchronised robots. State-of-the-art

control electronics work together with
safety soft-start/quick exhaust valve
MS6-SV from Festo. Connected upstream
to a traditional 5/3-way directional
control valve, it easily meets the new
Machinery Directive and guarantees
correct exhausting in emergency or nonemergency situations. The dual circuit
pneumatic design of the TFS 80-8 sees
to it that tubes are fed in accurately.
The robot hand and the box feed operate
independently of each other. The valve
terminal MPA controls all the pneumatic
drives of the machine while the input
modules of the CPX process all the
sensor signals. Both the valve terminal
CPX/MPA as well as the MS-6 series
have been defined as the standard by
the OYSTAR Group for a very long time.
Correctly positioned and filled
In the first step of the process that leads
to a perfect tube of toothpaste, a robot
feeds the empty tubes, which are open
at the bottom, to the tube holder. In the
next step it transports them safely
through the machine. A high resolution
camera checks the edge of the tube
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Only one of 45,000 an
hour: The TFS 80-8 fills
Colgate toothpaste
tubes in record time.

Dr.-Ing. Marco Lanza and Dipl.-Ing. Andreas Siegele, Product Manager and Head Designer of the fastest toothpaste tube filling machine in the world
demonstrate the necessary precision processing of the filling system.

Overall view of the TFS 80-8 with the internal machine transport system in
the foreground.

for possible defects. Then the tube is
opened up using compressed air under
the watchful eye of another camera.
Using a printed mark the TFS 80-8
precisely aligns the tubes. It ensures
that the tube remains in the correct
position during the work process and
keeps a stable shape when it is filled.
If the alignment is not right the printed
design may be askew or shifted when
the tube is closed later. So that each
tube is allocated to the correct product
batch the machine reads the code
again at the same station. This enables
customers to clearly see where a tube
delivery came from or on which day it
was filled.
If a production error occurs, i.e. a
predefined number of errors in a specific
period, the machine stops and the
operators look into the source of the
error. Reject tubes are clearly identified
and do not impair the overall quality of
the batch.

After the tubes are filled they are placed on the control scales and
transferred to the cartoning machine in the next work step.

Neatly closed
The filling module distributes the
toothpaste inside the tube. A 3/2-way
directional control valve sucks in
the correct volume, redirects it and
discharges it. A plunger opens the filling
pipe, the toothpaste flows into the tube,
the filling pipe closes again and the
plunger cuts off the toothpaste. Each
filling point has a pair of scales that
supply data reliably to the machine
controls. Thus the precise amount of
toothpaste in each tube can be precisely
specified and the machine avoids
overfilling the tubes.
After it has been accurately filled the
open edge of the tube is heated with
hot air. The hot air must not come into
direct contact with the toothpaste or
have a negative thermal effect on the
aluminium separating layer because
otherwise the tube could leak. When
the material temperature reaches the
right range a press closes the tube
and embosses the tube seam. At the
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The valve terminal block MPA controls all the machine’s pneumatic drives.
The input modules of the CPX module process the sensor signals.

cutting station the end of the tube is
neatly cut.
Packed in a flash
At a station further down the line
TFS 80-8 discards the reject tubes. The
good tubes travel on to the discharge
point where they are ejected from the
holder and rotated 180°. After they have
been weighed again the machine places
the finished toothpaste tubes onto the
continuously running product chain
of the next machine in the line, the
cartoning machine. This is a critical point
in the manufacturing process because
the machine changes from a cyclical
mode to a continuous one. Particularly
critical is the design of the mechanical
components because at this point very
high acceleration rates occur and high
masses are moved.
At the end of the line folding boxes are
automatically opened up, aligned and
brought up to the same speed as the
tubes that are running in parallel.

The MS-6 service unit including the safety soft-start/quick
exhaust valve MS6-SV ensures that the OYSTAR IWK machine
is provided with compressed air reliably and safely.

A special pusher finger pushes them
gently into the packaging. Now the
tubes are ready for their journey to the
shelves of supermarkets, chemist shops
and pharmacies. Safely and hygienically
packed and with an appealing look,
they ensure that people all over the
world are ready for a bite the next day
too.
www.festo.com/catalog/cpx
www.festo.com/catalog/ms6

IWK
Verpackungstechnik
GmbH
Lorenzstr. 6
D-76297 Stutensee
www.oystar-group.com
Area of activity:
Production and sales of cartoning,
tube filling and closing machines as
well as complete packaging lines

Modular design, fast handling: The first fully automatic TLM packaging
system in the world adapts itself to any task, such as packing yogurt pots.

Short retooling times: The new fully
automatic tool changer changes the
format in about 4 minutes.

Fully automatic tool changer in packaging machines

Automatic tool changer
The first machine of its kind changes robot tools for packaging machines fully
automatically at Gerhard Schubert GmbH. With Festo’s valve range VUVG as one
of their central components the TLM packaging machines, made in Crailsheim,
southern Germany, achieve a hitherto unattained level of efficiency.
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Compact centrepiece: The modular design of the
valve range VUVG was a great advantage to Gerhard
Schubert’s designers.

S

mall, large, round, square,
aluminium, plastics, cardboard
and composites – food packaging
has never been as diverse as it
is today. This is not just because of the
increase in hygiene requirements but also
because packaging is used as the brand
identity for products and companies. This
development also has an impact on the
manufacturers of high quality packaging
machines. They must be ever faster,
increasingly flexible, more and more
compact. And so the “hand” of Schubert’s
TLM P3 robot has become more and more
complex over the years.
Apart from the core task, holding the tool,
the robot hand must also fulfil many
additional requirements. These include,

for example, transferring energy and data
for the sensors and valves on the tool.
It also transfers the relevant codes to
the tool. But the more complex robots
and tools become the more difficult the
tool change turns out to be. Gerhard
Schubert GmbH realised it was time
for a fully automatic format conversion
process using an automatic tool changer.
Transport in seconds
The principle of the automatic changing
process is simple. With the new tool
changer the TLM P3 robot takes the
suitable format tool for the relevant
product from a tool cupboard specifically
designed to basic europallet dimensions
and transfers it to a TLM transmodule.
As the first transrobot in the world the

transmodule can move freely on the
track system of a packaging machine.
It is driven by a servo motor that
engages into a gear rack by means
of a toothed pinion. The energy and
data are transferred inductively. The
transmodule delivers the tools to their
destination with a positioning accuracy
of up to ±0.1 mm. Acceleration of up
to 0.5 g ensures it gets there fast.
The tool is removed and transported
in about 40 seconds. Immediately after
that the packaging machine starts the
new format.
Progress with a tiny footprint
The central interface of the automatic
tool changer is the valve range VUVG.
It transfers energy and control pulses

Interview

Reiner Weidmann, Sales Director
at Gerhard Schubert GmbH

trends in automation:
As a manufacturer of
packaging machines how do
you deal with the trend
towards always having to
supply them more cheaply?

Weidmann: It’s not only the low purchase price of a
packaging machine that is critical for a company’s success.
It’s also its availability, quality and service life, i.e. what is
called the life cycle-cost, that need to be considered.

Reiner Weidmann: With highly
flexible packaging machines
that customers can also use
for other products. With easy
expansion and conversion
options. That is one of the
fundamental differences
between low-cost and
high-end machines.

Weidmann: Definitely. In principle we can use any product,
any valve on the market. However, if you want to achieve
sustainability with appropriate life cycle costs, you must
use high quality components. Factors such as the technical
quality of the product, the market leadership of the
manufacturer and the reliability of the supplier also carry
weight.

In the food industry how long do people expect packaging
machines to last?
Weidmann: Our machines can be operated for 10, 15 and
20 years. The problem is, however, that companies only want
to spread the risk over two, perhaps three or, at the most,
four years.
What part does the purchase price of a machine play?

quickly and reliably. And its design is
extremely compact. Its tiny footprint
fits in well with the compact design of
the automatic tool changer and means
it can be fitted directly on the cylinder.
A flow of up to twice that of traditional
valves ensures high energy density
with a pressure power of up to 10 bar.
The high level of modularity of the valve
range was also advantageous for the
development of Schubert’s automatic
tool changer. By moving the packing
glands, the base plate can be easily
converted and adapted to the required
functions. On the front individual valves
can be replaced by dummy plates by
undoing two screws and doing them
up again. This is how Schubert makes
up to 30 variations based on three
components.

Do components also play a critical role?

How important is the size of a packaging machine today
and how can the dimensions be reduced still further?
Weidmann: The size of a packaging machine is very
important. Space is money. The more space a machine takes
up the more expensive it is for the customer. Dimensions
can be reduced by using standardised components that are
designed to be small. Add to this the important role played
by state-of-the-art technologies. Machines that were once
rigidly synchronised using chains are now being replaced
with intelligent machines that move products flexibly.

Low consumption, high availability
In this simple but intelligent way, the
world market leader in top loading
packaging machines is constantly
increasing the flexibility of its equipment.
Short tool changeover times, low energy
consumption and continuous availability
of the high-end machines gives this
company with its 40-year old success
story a decisive competitive edge on
the world market for food packaging
machines. 

www.festo.com/catalog/vuvg

Gerhard Schubert
GmbH
Industriegebiet Südost
Hofäckerstr. 7
D-74564 Crailsheim
www.gerhard-schubert.de
Area of activity:
Flexible packaging solutions,
TLM packaging machines,
systems and robots
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Switzerland

Good outlook all round
Ready-to-install control cabinets set standards

Merck Serono on Lake Geneva: A site with the best outlook for biotechnology.

High over Lake Geneva with a view of the grand
panorama of the French Alps one of the most
remarkable biotech facilities in the world is
emerging: the Merck Serono Biotech Center. This
is where, from 2012, the cancer treatment product
Erbitux will be produced using reliable automation
technology from Festo.
Festo supplied 200 ready-to-install stainless steel
control cabinets for the approximately 80 preparation
vessels and bioreactors in the new biotech factory
with around 5000 valve functions. The core of the
automation process at sensor actuator level is the
valve terminal CPX/MPA. Thanks to its flexible design
any non fieldbus-capable signals and process valves
are connected to the bus controlled valve terminal as
an I/O component.

A control cabinet as a complete solution: The core of the
automation process at sensor actuator level is the valve
terminal CPX/MPA.

Completely pre-assembled and tested, Festo’s readyto-install system solution was delivered directly to
the plant and came with all the construction data
and wiring diagrams. Thanks to standardised
automation technology, biotechnology for Merck
Serono will become a really promising production
technology – not only at sites such as this one, high
above Lake Geneva.
www.merckserono.com

A combination with a promising future: Bioreactors and
automation technology with valve terminals CPX/MPA from
Festo in the control cabinet supplied ready to install.

Hungary

Compressed air on the up
Factory extension in Budapest

Budapest on the Danube: The capital of Hungary and home of the fourth largest Festo factory (Global Production Centre Air Supply).

The demand for components for
compressed air preparation, such as the
MS series, is increasing enormously all
over the world. This led Festo to open the
third part of its Global Production Centre
Air Supply in Budapest in the summer of

2011. The factory in the Hungarian capital
is the main plant for air preparation
units and vacuum technology and
manufactures these products to order
for customers across the world. By the
end of 2012 the factory will employ

almost a 1000 people and thus become
the fourth largest factory within the
Festo group of factories. Festo has been
manufacturing in Hungary since 1983.

Republic of Korea

The last cut
Machine for finishing OLED cells
The South Korean company, DNC Engineering, has
developed a machine to grind the cut edges of
organic light emitting diode cells. The OLED edge
grinder removes unwanted micro cracks that appear
when the cells are cut. Festo’s proportional pressure
control valve VPPM ensures a quick, reliable work
process. Its two-stage control circuit with multi
sensor control precisely adjusts the machine
pressure and keeps the machine power constant
even with different loads.
OLEDs have a very promising future as a flexible,
environmentally-friendly alternative to traditional
display technologies. Apart from a larger viewing
angle, power consumption is lower because there
is no additional background lighting.
It doesn’t give micro cracks a look-in: The new OLED edge grinder with proportional
pressure control valve VPPM.

www.dnceng.com
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Germany

German President visits Festo
Bionic Handling Assistant and SmartBird live in action
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magazine
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On 24 August 2011, the German President Christian Wulff paid a visit to
the winners of the Deutscher Zukunftspreis 2010 at the home of Festo in
Esslingen, Germany. Together with the top management of Festo AG, the
prize-winners from Festo AG, Dr. Peter Post and Markus Fischer, and from
the Fraunhofer Institute for Manufacturing Engineering and Automation
(IPA), Andrzej Grzesiak, presented their award-winning research project
and technological developments in a series of lectures and a subsequent
tour of the company.
For the first time in the field of robotics, the Bionic Handling Assistant –
inspired by the elephant’s trunk – enables humans and machines to
cooperate directly in complete safety. As an assistance system for industry
and the home, numerous future applications are feasible. The German
President said: “One objective of the Deutscher Zukunftspreis is to highlight
the scope of Germany’s innovation potential. This is particularly well
illustrated by the implementation of Bionic Learning. I am impressed to
see how nature can provide such fascinating insights for technological
developments: the elephant’s trunk has inspired a gentle robot and the
principles of bird flight will soon be found in new automation processes.”
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German President Christian Wulff with the bionic future concept SmartBird from the Festo
Bionic Learning Network.
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The German President is shown a further
development of the Bionic Handling Assistant.
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What have you
got in the box,
Mr. Handel?
As a specialist exhibit constructor you
must always be prepared for anything.
In my blue tool box I not only keep my
tools but also all the small things that
can sometimes be very important.
Screws, brackets, adapters, connectors and a thousand
other things that I think I may need at some point. If at
a fair or an exhibition I am faced with an apparently
insoluble challenge, such as fixing a 100 kilo exhibit to
a plaster board wall, then I can normally find just the
part that I need in here.
Festo’s exhibit constructors are by nature curious,
playful and love to fiddle about with things. Every one of
our 17-strong team always looks forward to something
new, making the supposedly impossible possible.
As part of Festo’s exhibition department we are involved
in the planning and implementation of the exhibition
presentations and support our international companies.
There is always a great deal going on there and new
ideas must take shape. Depending on the project the
manufacture of an exhibit may take between one day
and a year.
In order to find good ideas for new exhibition displays
it is important to always be alert and observant. Then
tripping over your son’s wooden train set early in the
morning becomes the next dynamic display where an
electric tripod assembles a railway line.
Festo’s exhibits demonstrate a small part of a complex
process in detail, detail. Yet at the same time it is also
deliberately far removed from the actual machine process.
Because what we show are normally simple, easy-tounderstand connections that should make the viewer
curious. And so, for example, we represent the precision
of the electric slide EGSL by having it insert a USB stick
into a USB hub. These are products that everybody
knows from everyday life and that everybody knows
must fit precisely into each other.

Precision!
The mini electric slide EGSL makes
complicated in-house designs superfluous
and is the economic standard solution for
precise assembly tasks.

www.festo.com

There is no end to learning
People hold their knowledge in their own hands. People
ultimately decide themselves whether to absorb and retain
information. At least as long as it involves conscious learning
processes. But a large part of everything we learn during our
lives is absorbed unconsciously via so-called informal learning.
More and more companies are recognising the value of these
open learning processes where people gain knowledge while
they go about their ordinary business, almost in passing.
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