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Dr. Ansgar Kriwet, 
Member of the Management Board, Sales

Dear reader,

Communication is a fundamental part of what it is to be human. 
Anyone who has been cut off from communication, even if just 
for a few minutes, knows how important it can be. The sharing 
of knowledge sets developments in motion; without it, progress 
would take place at a snail’s pace. It’s also why we have trends 
in automation – as a communication link between you and Festo. 

In this issue we report, among other things, on a revolutionary 
change underway in communication: Industry 4.0. A paradigm 
shift is taking place here, with humans and machines as well 
as things communicating with each other, and organising them-
selves while being controlled by people. 

A good example of this are the BionicANTs, which work together 
as a team of self-organising individual components to solve com-
plex tasks in networked systems (page 8). The eMotionButterfl ies 
are also providing initial answers about what Industry 4.0 might 
look like: the ultralight artifi cial butterfl ies coordinate their 
positions in space to avoid collisions (page 12).

Key precursors to this communication between things were 
functions like condition monitoring, preventive maintenance, diag-
nostics and total productive maintenance (TPM). And they will 
continue to play a vital role: the MSE6-E2M is a globally unique 
energy effi ciency module which is signifi cantly reducing the 
amount of compressed air Unilever uses in the production of its 
ice cream thanks to intelligent information processing (page 34).

There is one factor in all of this that is constant as well as essen-
tial and invaluable: personal contact. This is demonstrated by 
a pioneering solution in a large pharmaceutical company which 
substantially increased the functionality and fl exibility of the 
plants. Close coordination and good communication speeded up 
the project and produced a better result (page 38). 

I therefore hope that you will keep in touch with me and the team 
here at Festo and that we will continue to communicate. If you’re 
looking for a solution for your automation task, just ask us. 
We’re always there for you.

Enjoy your read – I hope it makes you want to get in touch! 

Ansgar Kriwet
 

 Communication 
promotes productivity
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BionicANTs: the artifi cial ants demonstrate, 
in an abstract manner, how self-organising 
individual components can communicate 
with one another and solve a complex task 
as a holistic, networked system.  8

On feather-light wings
eMotionButterfl ies: with artifi cial butter-
fl ies, Festo combines the ultralight 
construction of artifi cial insects with 
the coordinated fl ight behaviour of 
the collective.  12

eMotionButterfl ies:
continuous communication 
in space.

12

In focus Communication 
Nowadays, technology and communication are 
inseparably intertwined. Ultra-modern server 
parks exchange information at a global level. 
Machines can now communicate with one 
another, recognise their environment, make 
decisions and act inde pen dently. In this issue, 
read what Industry 4.0 means for Festo, how 
the BionicANTs ‘converse’ with one another and 
how close communication leads to successful 
projects.
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These twelve handprints discovered on 
the Indonesian island of Sulawesi are 
truly sensational. 50 years ago, they and 
other animal paintings were found in a 
cave here, but it was not until last year 
that it was possible to date them precisely. 

Given the tropical environment, archae-
ologists had previously assumed that the 
paintings could not have been more than 
10,000 years old. It was not until this past 
year that elaborate dating methods actual-
ly proved that the delicate and stencil-like 
handprints are 40,000 years old, making 

Show of hands
them currently the oldest such paintings 
in the world. This fi nding offers the world 
of science completely new insights. Previ-
ously the cave paintings found in Europe 
were thought to be the oldest and best-
known of their kind.

Whether detailed or abstract, such paint-
ings served to save messages and pass on 
information. Today, the evidence of these 
early communications gives us exciting in-
sights into what life was like thousands of 
years ago, while at the same time posing 
so many new questions.
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 Communication 
in the team

BionicANTs: cooperative behaviour based on a natural model

Ants go their own way together. Individual action on the basis of collective intelli-
gence has always made these amazing insects successful as a team. BionicANTs 
are doing the same in the field of automation. Equipped with microprocessors,  
radio communication and a motion system based on piezo technology, they work 
together without central intelligence.



T he formicidae insect family has  
a number of advantages over  
humans. With a development his-
tory that spans 130 million years, 

ants are a good 128 million years older as 
a species. The number of their individuals 
and their global biomass far exceeds that 
of people. Ants can carry many times their 
own body weight and can survive both at 
-40 °C and in extreme desert climates.  
But the most amazing thing about them is 
that they live in colonies of up to 20 mil-
lion insects on the basis of collective, not 
individual intelligence. Communication 
between ants takes place via scents,  
so-called pheromones. The way they live 
and work together on the basis of collec-
tive intelligence made them an excellent 
model for the researchers at Festo’s Bionic 
Learning Network for a bionic technologi-
cal showpiece: the BionicANTS. “ANT” 
here stands both for the insect inspiration 
and for Autonomous Networking Technol-
ogies. The little six-legged creatures from 

the Festo research laboratories make their 
decisions autonomously on the basis of 
complex control algorithms for cooperative 
behaviour. Created for team work, they 
strive towards a common goal without the 
influence of a central intelligence, such as 
that of a computer.

Ants as a template for the future
Before taking a look at the detailed tech-
nical solutions used in the BionicANTs,  
a brief excursion into the future of pro-
duction explains what makes today’s 
bionic ants so important. In a few years’ 
time, individual production components 
will utilise a system similar to that of the 
ants and work together on a project with 
a high degree of flexibility. The background 
to this is the global trend towards the 
production of more customised products. 
Small batch quantities and a large number 
of variants demand technologies that 
adapt themselves intelligently to changing  
conditions. Components in the industrial 

systems of the future will have to be cap-
able of adjusting to one another. Tasks 
that are currently still performed by a cen-
tral computer, will be taken over by the 
interplay of individual components in the 
future.

Acting independently and in a network
The BionicANTs show how individual  
units can react independently to different
situations, coordinate with one another 
and act as a networked, complete system. 
By doing this, the artificial ants push 
and pull an object with their combined 
strength over a marked-out surface. 
Thanks to intelligent division of labour, 
they efficiently move loads that an indi-
vidual ant could not move on its own. Like 
their role models from the natural world, 
the BionicANTs work together according 
to clearly defined rules. They communi-
cate with one another via radio and coor-
dinate their actions and movements. Each 
individual ant makes its decisions    
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autonomously on the basis of its rule 
systems, but in doing so is subordinate 
to the common goal and thereby plays its 
part in solving the task in hand. There  
is no hierarchical order. Instead, all the  
BionicANTs together participate in the solu-
tion process through distributed intelli-
gence. The required information exchange 
between the ants takes place via the radio 
module in the torso of each individual ant. 
If necessary, it is also possible to intervene 
and control the interaction from outside.

Interplay of modern technologies
The BionicANTs are high-tech at its finest, 
both inside and out. They perceive their 
environment via 3D stereo cameras and 
optical floor sensors. They can determine 
their exact position and grasp and move 
an object with their gripping tools. The 
pincer movement of their jaws is produced 
by two piezo-ceramic bending transduc-
ers built into the jaws as actuators. Piezo 
technology also provides the BionicANTs 
with their ability to move. In each of the 
six thighs, there are three trimorphic,  
piezo-ceramic bending transducers. This 
is what enables the artificial insect to move  

its legs upwards, forwards and backwards. 
A huge advantage of piezo technology is 
its high precision, great energy efficiency 
and extremely low wear. The torsos of the 
BionicANTs were laser sintered using the 
SLS process and then fitted with clearly 
visible conductor structures using 3D MID 
technology. The electrical circuits on the 
surface fulfil both design and electrical 
functions simultaneously. The insects draw 
their power from two batteries, which they 
charge themselves via their antennae at 
the charging station. A modern micropro-
cessor provides the on-board intelligence.

Real benefits for production
It does not take years for research projects 
like the BionicANTs to yield real benefits. 
Right now, modern technologies are  
being developed, refined and modified so 
that they can then serve as a template for 
marketable products such as for example 
the piezo-proportional valves from Festo. 
They are already proving their worth a 
million times over in medical technology 
and in the automotive industry. Moreover, 
developments like function integration, 
lightweight construction, miniaturisation 

Ideal platform: research bodies for trialling new technologies.

and decentralised control technology are 
being continuously integrated into actual 
production. One successful example of 
this is the valve terminal CPX, which can 
take on condition monitoring tasks in-
dependently. It will be exciting to see how 
the findings yielded by bionics in the field 
of cooperation between components 
through communication will make their 
way into production.  

  www.festo.com/bionicants



Unique combination: 3D MID technology 
on laser sintered part.

Well-conceived concept: numerous components, technologies and 
functions are combined in each ant in the smallest of spaces.

Highly integrated components: design and 
electrical functions in one.

Charging circuit
Constant conversion from 
8.4 V to 300 V, which is 
necessary for piezo-ceramic 
bending transducers

Processor
Distributes all the 
necessary signals and 
activates the actuators

Rechargeable batteries
2 Li-Po batteries in series, 8.4 V, 
running time up to 40 minutes

Piezo-ceramic bending transducers
Pushing movement 
forwards and backwards

Piezo-ceramic bending transducers
Move the gripping jaws

Optical sensor chip
Uses the floor surface to record 
the distance covered

Antenna
Contact to the charging station

Ring circuit with output stages
Permanent voltage of 300 V 
and interface to the actuators

3D stereo camera
Self-localisation and differen-
tiated object detection

Radio module
Communication 
between the ants

Lifts and lowers the leg
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With the gentle flutter of their wings the eMotionButterfl ies captivated visitors to 
the Hannover Messe. The latest development from Festo’s Bionic Learning Network 
shows how several objects can move freely in a space without colliding thanks 
to incredibly diverse networking. An indoor GPS acts as a guidance and monitoring 
system and offers new possibilities, for example, in the factory of the future.

On feather-light wings
eMotionButterfl ies: the Bionic Learning Network has developed ultra-light fl ying objects

Communication
Continuous communication is needed to ensure 

the reliable and stable fl ight of the butterfl ies. To 
achieve this, an indoor GPS controls the fl ight paths 
of the eMotionButterfl ies. Ten cameras installed in 
the space record the butterfl ies using infrared mark-
ers and map the space at a frame rate of 160 images 
per second. The central master computer process-

es the position data of all eMotionButterfl ies 
and, like an air traffi c controller, coord-

inates their fl ight paths so that 
they do not collide.

The broad perspective
With the development of the 

eMotionButterfl ies, Festo’s Bionic Learning 
Network is gathering valuable knowledge for 

the factory of the future, such as possible solu-
tions for future industrial logistics applications. 
In addition to lightweight construction and mini-
aturisation, the indoor GPS in particular is pro-
viding insights into how three-dimensional, 

centrally controlled complete systems that 
behave collectively actually operate.



Integration
Miniaturisation and lightweight con-

struction – the eMotionButterfl ies work 
as a highly complex system with reduced 
materials requirements. The cleverly used 
function integration together with the small-
est possible components save space and 

reduce materials.

Controller
The on-board electronics allow both pairs of wings 

to be accurately controlled. The fl ight behaviour is 
controlled by the electronics’ own inertial sensor sys-
tem. Using the two servomotors, the wing amplitude, 
wing speed and the respective turning points can 
be freely and individually selected. This makes the 
eMotionButterfl ies fully manoeuvrable, very agile 
and extremely similar to their biological role model. 

The knowledge gained from the projects on the 
BionicOpter and the eMotionSpheres was 

channelled into the control system for 
the artifi cial butterfl ies.

Lightweight construction
50 cm wide, weighing only 32 g: 

the gossamer-light aerodynamic slotted 
wings of the eMotionButterfl ies comprise 
wafer-thin carbon rods covered with an 
elastic capacitor fi lm.

Motion
The laser sintered torsos of the artifi cial 

butterfl ies contain everything necessary for 
movement: electronics, battery and two servo 

motors. The front and rear wings are connected 
directly to the motors via wing roots. The rear wing 
is also attached to the torso using a hinge and thus 
essentially acts as a tail unit. An air gap between 
the slightly overlapping wings gives the butter-

fl ies the aerodynamics they need.

  www.festo.com/emotionbutterfl ies
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Networked and 
intelligent

Industry 4.0

The factory of tomorrow will be networked and extremely flexible. The term 
‘Industry 4.0’ is used to describe these developments in the world of production. 
But for Festo this is about much more than just technological developments. 
People, their qualifications and their further training are also critical success fac-
tors in the factory of the future. Across all its activities surrounding Industry 4.0 
Festo focuses on the benefits for the users of automation technology. 



T he world of production is chang-
ing fundamentally. The trend is 
moving more and more towards 
individualised products. The 

small batch quantities and the large num-
ber of variants associated with this trend 
demand technologies that adapt them-
selves continuously to changing condi-
tions. Flexible and networked production 
systems are therefore the objective of the 
activities discussed under the keyword 
‘Industry 4.0’.

“The changes to the world of production 
and thereby also to automation technol-
ogy should be seen as an evolutionary 
process,” explains Prof. Dr. Peter Post, 
Head of Corporate Research and Technol-
ogy at Festo. “In the future, functions 
from the management and control levels 
will be shifted to the shop fl oor, in some 
cases even down to the level of the indi-
vidual components.” For these tasks, 
decentralised intelligence is increasingly 
required in the production systems in 
order to actively support the production 
process. The workload and capacity utili-
sation of the plant could thus be quickly 
balanced out: for example, in the future 
production lines could be automatically 

adjusted to incoming individual customer 
orders. Any failure of individual systems 
or components will be immediately recog-
nised in a networked production system 
and automatically compensated for by 
other systems. In the future, components 
will also be able to organise themselves – 
they will log on to the main computer au- 
to nomously via uniform interfaces, similar 
to the system used by USB technology in 
computers. Finally, a virtual image of the 
systems supports users with quick and 
easy commissioning and reconfi guration 
so that it is possible to respond as quickly 
and fl exibly as possible to new require-
ments. All this enhances the availability 
of machines and systems while simulta-
neously reducing the amount of time and 
effort required for users.

Industry 4.0 is fi nding its way 
into production
Many of Festo’s components and systems 
already meet the necessary hardware and 
software prerequisites for Industry 4.0. 
“Currently, these are still stand-alone 
solutions which are not yet networked to 
any great extent. In the next stages, these 
and similar components will be connected 
together in complete, networked systems,” 
says Prof. Post. 

With the automation platform, Festo 
already has a complete, consistently net-
worked component. This electrical ter minal 
for valve terminals not only offers an inter-
face to the fi eld and fi eld and management 
control levels, it also has a diagnostic 
capability and can take on condition mon-
itoring tasks. The CPX can be equipped 
with a fully-fl edged CoDeSys controller 
and thus control a subordinate function or 
an entire machine or a sub-process of a 
system. Using the safety function, errors 
can also be located quickly and modules 
can be exchanged, if required.  

Not only can the energy effi ciency module 
MSE6-E2M already measure the fl ow rates 
in the compressed air network, it can also 
evaluate the information on the spot and 
initiate appropriate measures. For around 
a year now, it has been successfully used 
in the ice-cream production process at 
Unilever (cf. p. 34 ).  
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Flexible processes
The Multi-Carrier-System, developed 
jointly by Festo and Siemens, shows how 
objects can be flexibly transported using 
decentralised sensor and intelligence sys-
tems (cf. p. 20). The innovative transport 
system for flexible production processes 
can be freely configured in accordance 
with specific requirements and transports 
objects very flexibly using robust carriers. 
A virtual image of the system simplifies 
configuration and commissioning.

Innovative solution approaches
How complete, networked systems organ-
ise themselves is also demonstrated by 
the BionicANTs presented at the Hannover 
Messe 2015 (cf. p. 8). Every year, the  
bionics projects from Festo demonstrate  
innovative solution approaches for im-
portant subject areas within Industry 4.0, 
such as function integration, intelligent 
components, flexible and adaptive systems 
and intuitive operation of machines. 

People and technology interacting
Technological innovations and changes 
within the world of production also have 
an impact on the role of people in produc-
tion. One of the key issues of Industry 4.0 
is cooperation between people and tech-
nology. In the future, robots will actively 
support people with manual tasks, of this 
Prof. Post is convinced: “People and ma-
chines complement each other very well: 
people are very flexible, and can very 
quickly master a multitude of tasks. In 
contrast, machines are often static, but 
they are very fast, accurate and powerful. 
With Industry 4.0 we are working on the 
optimal combination of these two worlds.” 
People and machines will cooperate more 
closely, while the systems will be getting 
ever more complex. This development  

requires an intelligent sensor system 
which enables protected and intensive  
interaction and the flexible interplay  
between robots and employees. Machines 
can then be safely used to cooperate dir-
ectly with people and assist them in their 
day-to-day work, for example by taking 
over monotonous assembly tasks. The 
forerunners were projects from the field 
of bionics, such as the award-winning  
Bionic Handling Assistant (2010), which 
immediately yields in the event of colli-
sions, or the ExoHand (2012) from Festo, 
which could, for example, be used to boost 
strength when working in production. 

Know-how for new working environments
With Industry 4.0, it is not only the de-
mands on production technology that are 
increasing; employees’ know-how must 
also grow – in particular in relation to 
their knowledge of industrial IT. Interdis-
ciplinary skills are in demand, because in 
the future all participants will cooperate 
more closely and everyone will have to 
pull together. Some fields of activity that 
exist today will not exist in the future, but 
new ones will emerge. Training and quali-
fications will therefore play a key role in 
the factory of the future. One specific skill 
which will be critical in networked produc-
tion is the ability of workers to observe and 
interpret signs of change, analyse issues 
that crop up, and come up with new, as yet 
unknown solutions for them. In terms of 



future production, this means that work-
ers will have to be able to plan and as-
semble as well as operate, set up and  
maintain new types of machines, systems 
and products.

Training for the factory of the future will 
involve much more than simply imparting 
skills and competencies, it will involve a 
cultural change. In networked production, 
we need a culture of learning and inter-
disciplinary exchange. This willingness  
to adapt and to learn will determine the 
success of companies.  

“The changes to the world of 
production discussed under 
the umbrella of Industry 4.0 
are an evolutionary process.”
Prof. Dr. Peter Post, Head of Corporate Research and Technology, Festo

Cooperation to create the future

The commitment to Industry 4.0 goes far beyond company bound-
aries. Festo is working with research institutes, universities and 
partners from industry on this topic and many others as part of  
the ‘Platform Industry 4.0’ initiative. This initiative is supported  
by the VDMA, ZVEI and BITKOM associations, companies like SAP,  
Siemens and Festo as well as the federal government. Festo is rep-
resented on both the management board and the steering commit-
tee of the Industry 4.0 Platform. In particular, Festo is actively  
involved in the creation of a reference architecture for Industry 4.0 
and the development of binding standards and norms such as the 
definition of an ‘Industry 4.0 component’. More information on  
the work of the Industry 4.0 Platform can be found in the interview 
with Dr. Eberhard Veit.

In addition, Festo AG as well as Festo Didactic are working on other 
initiatives related to Industry 4.0, for example the manufacturer- 
independent initiative SmartFactory KL. The objective of this dem-
onstration and research platform at the University of Kaiserslautern 
is to integrate new technologies and concepts into the factory au-
tomation environment and to develop and test how intelligent  
components from different manufacturers cooperate and network 
under real conditions.

2.2015 trends in automation
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Industry 4.0: Interview

  trends in automation: The federal government has  
announced that it intends to drive forward the digitisation 
and networking of production, and the ‘Industry 4.0 Platform’ 
was officially launched at the Hannover Messe 2015. Dr. Veit, 
you are part of the association’ s top people. What is really 
behind the ‘Industry 4.0 Platform’?

Dr. Eberhard Veit: Firstly I would like to make one comment: 
in this case, launch does not mean we are starting at zero. 
The newly formed platform is able to build on the excellent 
work done by its predecessor, the associations’ platform  
Industry 4.0. By collaborating closely with representatives 
from the worlds of politics, associations and industry, we 
have now put this topic on a broad political and social foot-
ing and, by involving companies, have once again signifi-
cantly strengthened the practical applications. The partici-
pants work in interdisciplinary teams on the topics of the 
future such as standardisation, research and safety, but also 
on questions relating to new working environments, training 
and legal issues. I therefore believe we are well equipped to 
drive forward this evolution in the world of production. 

  Evolution, however, also means change. What does  
this mean for companies and what prerequisites must  
they meet? 

Veit: Industry 4.0 is not just about introducing new tech-
nologies. It is much more about an evolution in industrial  
manufacturing up to and including completely networked 
and flexible production. This also affects people’s working 
world: there will be new tasks and requirements, and new 
opportunities for interaction between people and technology. 
Training and qualifications will therefore play a key role.  
In the past, Germany has already had a huge influence 

through groundbreaking innovations. Now we must build  
on that inventive spirit and shape the new developments  
in order to secure and expand our global competitive edge.

  You mention interaction. What does that mean precisely? 
How should we see that?

Veit: In the future, people and technology will work a lot 
more closely than they do today. On the one hand, we will 
increasingly have more direct contact with robots and other 
machines, for example in service robotics. In our new tech-
nology plant in Ostfildern-Scharnhausen we have developed 
a robot with intelligent sensor systems which interacts safely 
with employees without the need for a protective cage. Or 
remember the Bionic Handling Assistant with which we won 
the Deutsche Zukunftspreis back in 2010. Such machines 
will be able to relieve people of monotonous or strenuous 
tasks, for example in assembly. What is important is that  
the technology must understand people and vice versa – 
this also applies to using and controlling machines. Going  
forward, we will have completely new operating concepts, 
for example using mobile devices such as tablets or smart-
phones that are easy and intuitive to operate and will be 
able to assist the user. I see huge potential there.

  So this does not mean that people will be replaced  
by machines?

Veit: Correct. People are, and will remain, an integral and  
indispensable part of the world of future production. While 
new technologies will take over specific production steps 
from workers, for example by gathering, evaluating and  
using data to control processes, other work steps will be in-
troduced and this is where we reach a crucial point: further 

 Interview
Dr. Eberhard Veit talks about the role people will play in the overall context of the  
factory of tomorrow and how a company can prepare its employees. The Chairman of 
the Management Board of Festo AG sits on the steering committee of the ‘Industry 4.0 
Platform’ which now includes representatives from the worlds of politics, business,  
associations, science, and trade unions.



training and qualifications will become a critical success  
factor, much more so than they are today. In networked pro-
duction, we need the ability to work in an interdisciplinary 
way, we need a culture of learning.

  Can you give us an example of what you mean?

Veit: Think of the profile of a mechatronics engineer: it com-
bines mechanical, electronic and IT elements – so precisely 
the interdisciplinary knowledge that we need in the factory 
of tomorrow. In general, engineers increasingly require 
know-how in the field of IT, while IT specialists must adjust 
more and more to the needs of the engineering environment. 
Software development, electronic engineering and hardware 
development are joining forces with machine and system 
engineering – Festo is a pioneer in this field. 

  So employee qualifications will become increasingly  
important. What does that mean for companies?  
What prerequisites must they meet?

Veit:  Industry 4.0 will bring about very different develop-
ments for companies and their employees. What these will 
be precisely only the future will tell – one thing is for sure, 
the offer in terms of training and further education must be 
adjusted to suit. Because excellent Research & Development 
resources and the availability of skilled staff are more im-
portant than ever if we are to ensure the future viability of 
companies at a global competitive level. Our subsidiary  
Festo Didactic takes this into account both with its teaching 
and research platforms like the cyber-physical factory  
and with its range of seminars for Industry 4.0. In our  
Scharnhausen technology plant too, learning plays a key 
role. We have integrated our own learning factory there so 

“People are, and will remain, 
an indispensable part of the 
world of future production.”
Dr. Eberhard Veit, Chairman of the Management Board of Festo AG

that we have a direct and practical way of passing on  
training content on site.

  When you talk about Industry 4.0, what time frame are 
you envisaging: 10, 20, 30 years? And is this even a process 
that can achieve a clearly definable goal or is this an open-
ended development into the future?

Veit: For Festo, Industry 4.0 is a highly interdisciplinary  
future project on which we will continue to work. In our view, 
the automation pyramid will change in an evolutionary way: 
functions from the higher levels will move down. In the com-
ing years, the first industrial transformations that we can  
expect to see are in the field of comprehensive energy man-
agement and condition monitoring. What is important is that 
we deliberately tackle in particular those work areas where 
there is still a great need for action, for example IT security 
and standardisation processes. To sum up, Industry 4.0 is a 
development process which will still require a long time to be 
fully implemented. With the work of the Industry 4.0 Platform 
and its predecessor we are making excellent progress.  
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Flexible transport
Intralogistics system: Multi-Carrier-System MCS®

Today filling and packaging thousands of bottles of perfume, tomorrow just a few tubes of 
cream and the day after batch size 1 – everything on one and the same system. How this 
works is demonstrated by the Multi-Carrier-System MCS®, a joint project of Festo and Siemens, 
put to work in a filling and packaging machine from the machine manufacturer Optima.

T he days when large quantities of 
the same product were produced 
day in, day out on one line are 
very much in the past. A growing 

number of product and packaging vari-
ants, ever shorter product life cycles as 
well as the trend towards customised 
packaging and products are posing huge 
challenges to manufacturers of filling and 
packaging machines and their end cus-
tomers. The Multi-Carrier-System now of-
fers them a solution which provides more 
flexibility and greater competitiveness.

On track to Industry 4.0
The Multi-Carrier-System already incor-
porates options which are relevant for  
Industry 4.0. These include the particularly  
flexible electromechanical design for cost-  
effective manufacturing down to batch 
sizes of 1, as well as the decentralised sen-
sor and intelligence systems of the work-
piece carriers and drives. Even the simula-
tion function, including a virtual twin, is 
fully prepared for future system optimisa-
tion and dimensioning. Program data can 
even be generated from the simulation.

Maximum flexibility
Within the system, the containers that 
need to be filled, such as bottles, cans or 
flacons, move one by one on carriers that 
can handle multiple formats and are indi-
vidually actuated. The self-propelled  
carriers are driven by linear motors. In  
order to avoid jams, they move according 
to the rules of swarm behaviour and in 
synch with the process – either individual-
ly or in groups. The carriers can be freely 
and seamlessly fed in and out of the Multi-
Carrier-System. Linking to an existing  



“The Multi-Carrier-
System anticipates 
three trends of the 
future: batch size 1 
as standard, flexi-
bility in the soft ware 
and intelligent, self-
learning machines.”
Rainer Feuchter, Managing Director of Optima

intralogistics system couldn’t be simpler. 
The carriers can be accelerated, slowed 
down and freely positioned, independent-
ly of one another. Thanks to integrated 
RFID chips, they carry all the information 
that the machine needs to produce the 
end product. As a result, single-unit pro-
ductions are thus, mechanically speaking, 
possible.

Format adjustment at the push of a button
The Optima packaging machine comprises 
three modules: filling, closing and laser  
engraving. The modular machine design re-
quires flexible transport: the machine can 
fill six bottles during transport and subse-
quently seal two of them at the same time. 
This means that carriers need to move in 
groups of two so that production can  
continue without pile-ups. For customised  
laser engraving, the system requires only 
one carrier – something that can be easily 
achieved with the Multi-Carrier-System.

The possibilities are endless
The Multi-Carrier-System travels at up to 
3 m/s and achieves acceleration of up  
to 40 m/s² – completely jerk-free and with 
optimum precision. Shorter set-up times, 

reduced maintenance costs, lower rates 
of wear, and the ease of cleaning are fur-
ther advantages of this versatile transport 
system.

The potential applications of the Multi- 
Carrier-System are practically unlimited;  
it is suitable for all industries that manage 
a large product diversity. These include the 
cosmetics industry with its huge number  
of product variants, the food and drinks  
industry with its quick seasonal changes 
and industrial manufacturing of one-off 
products ordered by end customers using 
an online configurator.  

  www.festo.com/mcs

Format adjustment at the push 
of a button is possible with the 
Multi-Carrier-System.

Joint project: Optima filling 
and packaging machine.
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RoboThespian: the robot 
actor communicates and 
interacts with people in 
many different ways. He 
responds to keywords 
and his movements are 
extremely true-to-life.
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When machines  
speak to people

RoboThespian: fascinating interaction

Captivating the crowds with every appearance: RoboThespian is entertaining his  
public around the globe with his surprisingly lifelike ways. He greets visitors to NASA’s  
Kennedy Space Center in Florida, provides information at the Phaeno Science Centre in 
Wolfsburg and interacts with visitors to Australia’s National Science and Technology 
Centre, Questacon – and he has even made it to the front page of the New York Times. 
To make his movements seem as natural as possible, the ‘robot actor’ is equipped with 
ultra-modern fluidic muscles and piezo valve technology from Festo.

P eople enjoy engaging with this hu-
manoid robot – and RoboThespian 
enjoys “reaching out” to people 
too. He was invented and devel-

oped in the UK, by Engineered Arts Limited 
in Penryn, Cornwall, which is also where he 
is manufactured. RoboThespian is 1.75 m 
tall and weighs around 33 kg. His chassis 
is made from aluminium, and his body 
shell from plastic. He is brought to life by 
a total of 30 motion axes which are all con-
trolled by an integrated computer; this is 
what makes him move his head, arms and 
hands in an incredibly lifelike way. Finally, 
he interacts and communicates with the 
people he meets via a touchscreen. 

Intelligent actor
Depending on the programming and tech-
nical equipment, RoboThespian can even 
converse actively with people. This clever 
droid speaks several languages and  
recognises faces and gestures. There are 

now more than 60 of these robots cap-
tivating visitors to museums, universities 
and companies around the world, either 
in shows, as part of exhibitions or to  
greet company customers. Universities in 
Great Britain and the USA are using them 
to study human-robot interaction (HRI). 
The first version of RoboThespian was  
designed in 2005 specifically to communi-
cate and interact with the public. His name 
speaks volumes: “thespian” is an old 
English term for an actor. 

A keyword is all it takes 
When the robot’s human counterpart says 
specific keywords, RoboThespian gives 
pre-defined responses thanks to his abil-
ity for speech interaction. For precise  
answers and instructions he can also use 
search machines independently and  
find information on the Internet. If he is  
controlled by a person using a wireless 
headset and tablet, he can even speak    
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(A)

(A) Movement via muscle power  – fluidic muscles 
and 30 motion axes give the robot actor great dyna-
mism and range of movement. 

(B) Lightweight top performer, perfect for human-
oid motion sequences – the latest piezo valve 
technology is particularly small, offers extremely 
fast switching times, is powerful and very precise.  

(C) Nimble fingers: the new, small fluidic muscles 
DMSP-5 produce the movement of the fingers.

individually to visitors. In this mode, 
the tablet shows the camera view of the 
robot, so he can be made to look at and 
address a particular person. 

Natural movement through 
artifi cial muscles
For the most part, his humanoid move-
ments are generated by pneumatic mus-
cles, or fl uidic muscles. These contract 
and relax like real muscles. The arms and 
hands are each moved by a total of two 
and eight fl uidic muscles respectively, 
in the sizes DMSP-10 and DMSP-20. The 
fi nger movements are executed by the 
new, small DMSP-5. The fl uidic muscle is 
a membrane contraction system, a fl exible 
hose with multifi lament yarns as rein-
forcement that are integrated in a rhom-
boidal structure. 

Precise control using piezo technology
The artifi cial muscles are actuated by, 
among others, piezo valves VEAB from 
Festo. Piezo valves are often a better 
alternative to conventional solenoid valves, 
especially in the areas of fl ow and pres-
sure control and as directly controlled 
proportional valves, as evidenced in the 
RoboThespian: they are small, lightweight, 
extremely precise, very durable, incred-
ibly fast and require up to 50% less energy. 
Furthermore, they hardly generate any heat 

“We use the fl uidic 
muscle from Festo 
because it makes 
RoboThespian’s 
movements appear 
very natural.”
Will Jackson, Director of Engineered Arts and 
inventor of the RoboThespian

Photo: © Engineered Arts Ltd.



 trends in automation:  
What advantages make the fluidic muscle the ideal 
choice for the RoboThespian?
 
Bernd Lorenz: The muscle is perfect for this application 
as it acts like a human muscle, it contracts and relaxes 
without friction resistance or breakaway torque, and it is 
even stick-slip free. It is hermetically sealed and clean, 
as no lubricant is required. All movements, whether 
slow or quick, are jerk-free and perfectly smooth. With 
its flexible structure and its compliant behaviour it is the 
perfect drive for cooperation between man and machine. 

Activation via piezo valves makes these properties even 
more apparent. And of course with the fluidic muscle, 
there is no need for any complex hydraulic or electrical 
constructions. These advantages are particularly critical 
in the area of animatronics, which is all about combin-
ing the most lifelike movement possible with appro-
priate communication. This is precisely what people  
expect when they encounter humanoid technology and 
interact with it. Festo already has a great deal of expe ri-
ence in the field of live entertainment, from magic 
shows and driving simulators right through to shaking 
seats in 4D cinemas. 

 Are there other potential applications? 

Lorenz: The fluidic muscle is suitable for a whole host 
of other applications. The pneumatic muscle has al-
ready proven and established itself in three application 
areas within the field of industrial automation. As a 
pneumatic spring to control tensile stresses on belts, 
ropes, chains etc. and to regulate them sensitively. As  
a means of generating high clamping forces on a small 
diameter, for example when fixing components in 
moulds or machines. And for targeted shaking and fast 
vibration, as required in feeder and filling technology.  

Bernd Lorenz,  
Head of Membrane  
Technologies, Festo

One more question

(B)

(C)

and work almost silently. These properties 
mean that they are ideal for use in labora-
tory and medical technology automation.  

Ambassador of Industry 4.0
RoboThespian is a fascinating example of 
human-machine interaction. It epitomises 
the future potential of Industry 4.0 in a 
most impressive style: humans create and 
program the machine which then responds 
largely autonomously and flexibly to its 
environment.  

  www.festo.com/fluidicmuscle
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Friendly, open and forward-thinking – the Danes are 
considered to be among the most open-minded and  
likeable people in Europe. With its numerous islands, 
Denmark is the perfect place to enjoy a slower pace of 
life. In this corner of northern Europe, tradition and  
modernity combine in a fruitful symbiosis.

Velkommen!
Denmark



E urope’s ‘land of smiles’ lies to the north. Studies 
show that the people of Denmark are among the 
happiest in the world. Family and friends are very 
important to the Danes. Stress and chaos are sim-

ply not the Danish way. People like to take their time and 
enjoy feeling calm and relaxed. Living in and surrounded 
by nature gives the Danes a great sense of inner peace. 
Perhaps the proximity to the sea also helps to keep every-
thing flowing in perfect harmony. There is after all approxi-
mately one and a half metres of coastline for every Dane.

Surrounded by the sea
With more than 400 islands and 7314 km of coastline, 
Denmark is a country that enjoys a close relationship with 
the sea and has a long seafaring tradition. The most famous 
of the country’s seafarers were the Vikings, who are said to 
have discovered America before Columbus. But the Danes 

don’t have to travel that far to find amazing landscapes. 
The archipelago is famous the world over for its diversity 
and beauty. From the impressive chalk cliffs on the island 
of Møn in the Baltic Sea, to the sandy beaches, picturesque 
villages and vineyards on the island of Bornholm, Denmark 
has plenty to offer. Even Copenhagen, the country’s capital, 
is on an island that is appropriately named ‘Sealand’. The 
Danes never have to worry about strenuous climbs. At its 
highest point, the country lies just 171 m above sea level. 

Queen and parliament
The name ‘Denmark’ originates from the time of the Vikings. 
You can still see the name carved on the famous Jelling 
stones, which date back to around the 10th century. The 
Danish mon archy, one of the oldest in the world, also has 
its roots in the Viking Age. Among the ancestors of Queen 
Margarethe II are King Gorm the Old (died c. 958) and 
Harald Bluetooth (died c. 987). Today, Denmark’s political 
system is a parliamentary democracy. The government is 
formed from representatives of a multi-party system.  
Coalition and consensus are features of the Danish pol itical 
system. No single party has held a parliamentary majority 
since 1909.  

(A)

(B)

(C)

(A) Colourful: the row of brightly coloured 
houses from the 18th and 19th centuries 
lining the former fishing port of Copenhagen 
is a lovely spot to while away an afternoon.
Photo: © shotshop.com

(B) Timeless: Danish design is world  
famous. This is Arne Jacobsen’s classic 
Egg chair from 1958. 
Photo: © visitdenmark.com

(C) Trademark: for more than 100 years, 
‘The Little Mermaid’ has charmed visitors 
to Copenhagen’s waterside promenade. 
Photo: © visitdenmark.com
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(B)

(C)

Diverse economy
The Danish krone has been Denmark’s official currency 
since 1875. It has been pegged to the euro since the  
latter’s introduction. The country’s economic landscape  
is characterised by a large number of medium-sized indus-
trial firms and service providers. Internationally recog-
nised names include Novo Nordisk, Bang & Olufsen,  
Vestas, Grundfos, Ecco, Lego and Rockwool. Denmark’s 
large-scale global players include shipping company A.P. 
Møller-Mærsk, food producer Arla Foods and Carlsberg, 
the fourth largest brewery group in the world. The machine 
and plant building, pharmaceutical and tourism sectors 
are also major contributors to the Danish economy. Given 
the importance of the social welfare system in Denmark, 
around 30 per cent of the workforce is employed in the 
public sector. Exports account for around one third of Den-
mark’s GDP. Chief exports include machinery and machine 
parts, food, pharmaceuticals and electronics. In the wake 
of the global economic crisis, Denmark returned to eco-
nomic growth in 2011. In 2014, GDP grew by around 0.8 per 
cent and the Danish Foreign Ministry expects growth of 
around 1.3 per cent for 2015.

Design and architecture
Two areas in which the Danes create a good impression in 
the truest sense of the word are architecture and design. 
Denmark boasts a number of internationally renowned  
architects including Jörgen Utzon, who designed the Sydney 
Opera House, and Henning Larsen. Verner Panton, famous 
for the Panton Chair, Arne Jacobsen, Hans J. Wegner, Paul 
Kjærholm and Poul Henningsen are pioneering figures in 
the world of design. Industrial design, high-quality furniture 
and a wide range of products featuring innovative design 
have been some of Denmark’s leading exports for many 
years. Design is a key element of the Danes’ national iden-
tity as well as their everyday lives.

Focus on research
The Danish government invests heavily in research and  
development. At 3.0 per cent of its GDP, Denmark ranks 6th 
in the list of OECD countries. Key areas of research include 
life and agricultural sciences, information and communica-
tion technology as well as environment, climate and ener-
gy. In its ‘Research 2020’ agenda, Denmark has identified 
five key research visions: a society with a green economy, 
a society in good health and with a good quality of life, a 
high-tech society with innovation capacity, an efficient and 
competitive society and a well-educated, competent, cohe-
sive society. Denmark is a European leader in the field of 
life sciences.

A nation powered by the wind
The growth of renewable energy in Denmark has been 
driven by two factors: an environmentally friendly, sustain-
able lifestyle and an average wind speed of 7.6 metres per 
second, or 27.36 km/h. In 2014, 5,200 wind turbines met 
around 39 per cent of the country’s electricity needs. Den-
mark aims to increase this figure to 50 per cent by 2020. 
By 2035, more than 80 per cent of the country’s electricity 
will be provided by wind power. A foretaste of the potential 
offered by wind power was witnessed on 9 July 2015. On 
this very windy day, Danish wind turbines were able to  
deliver 116 per cent of the country’s total energy needs 
during the day and 140 per cent at night.

(C) The Øresund Bridge: the world’s longest 
cable-stayed bridge for combined road and 
railway transport connects Copenhagen and 
the Swedish city of Malmö.

(A) Hans Christian Andersen: Denmark’s most 
famous poet and writer. His works such as  
‘The Princess and the Pea’, ‘The Snow Queen’ 
and ‘The Little Mermaid’ have been translated 
into more than 120 languages.

(B) Amalienborg Palace: The city residence of 
the Danish queen dates from the 17th century.

(A)



45 years of Festo
Festo has been represented in Denmark since 1970. Festo 
Denmark is part of the Festo Scandinavia business area. 
Its head office is located in Rødovre, near Copenhagen. 
Since its foundation, Festo Denmark has achieved constant 
growth, enabling the company to maintain its position as 
market leader. With sales engineers and technical experts 
in all regions of the country, Festo Denmark enjoys a close 
relationship with its customers for pneumatic and electric 
automation solutions. Modules, control units and handling 
units are expertly prepared and pre-assembled at the Engi-
neering Centre. Professional customer support is provided 
by the communication centre in collaboration with highly 
trained product management and support teams.  

“For 45 years we have been 
close partners with our 
customers. Our objective is 
to understand the challenges 
facing them and to develop 
solutions together with them.”

John Brorup, 
Head of Sales, 
Festo Denmark
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 On the move
Process optimisation in campervan and caravan construction

Manufacturers of production plants for lightweight composite materials  
are under pressure. The quicker they get machines to customers and up and  
running, the better their competitive edge. This demands precise procedures for 
efficient and therefore environmentally-friendly use of raw materials. This can be 
accomplished through innovative system components and good advice, both for 
the manufacturers and the customer. With the new solution from Festo, Technicon 
is expanding its innovative lead with large-area adhesive application systems.



The new unit comprising coating table and 
spray nozzle gantry simplifies transport and 
reduces the assembly involved in Technicon’s 
1C PUR adhesive application system. 
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commissioning as well as seamless inte-
gration into existing production lines. One 
company that is reaping the benefits is the 
caravan manufacturer and plant operator 
Swift Group Limited, based in Cottingham 
in England. 

Long-term sealing and insulating
High-quality adhesives play a crucial role 
in the construction of campervans and 
caravans. These adhesives are light, effect-
ive and seal the composite framework 
made up of an outer shell, insulation and 
interior wall for many years. In order to 
achieve this, the Technicon system bonds 
the side walls, front and rear walls as well 
as the roofs and floors of caravans. The 
system consists of a coating conveyor on 

T he campervan industry is boom-
ing, and this is having positive 
knock-on effects for machine 
builders specialising in production 

plants for composite materials. In addition 
to precise and therefore resource-efficient 
production, speed in the production and 
assembly of plants is an important cost 
factor. Technicon – Technik mit System 
GmbH, one of the top companies in the 
field of process automation for sandwich 
panel production with large-area adhesive 
application systems, has now, in conjunc-
tion with Festo, developed a new system 
for applying 1C adhesives. The combin-
ation of a coating table and gantry system 
produces an efficient unit that sets new 
standards in terms of transport, setup and 

(A) 26 ball valve actuator units controlled by  
a valve terminal CPX-MPA ensure an extremely 
even adhesive application.

(C) Two 8500 mm long axes EGC move the 
gantry safely and precisely over the 2500 mm 
wide coating table.

(A)

(B) (C)

(B) A servo motor EMMS-AS drives the two 
8500 mm long axes EGC.



which the various layers of the composite 
material are laid, and a nozzle gantry that 
moves over it to apply the adhesive and 
water evenly. The nozzles are actuated by 
26 ball valve actuator units VZBA and the 
valve terminal CPX-MPA, both from Festo. 
Technicon uses a laser-assisted application 
technique based on CAD data that applies 
adhesive with pinpoint accuracy using 
individually 3D printed nozzles to ensure 
both an economical and perfect gluing 
result. This eliminates overspray, which is 
harmful to health and causes soiling. The 
system can apply up to a tonne of adhe-
sive per day.

Integration speeds up commissioning
The predecessor model of the 1C PUR ad-
hesive application system featured a solid 
steel frame installed around the coating 
conveyor of the application system. During 
assembly at the customer’s site, the adhe-
sive nozzle gantry had to be moved over 
the coating table using a motorised car-
riage in a cumbersome and time-intensive 
process. Just measuring the steel beams 
and aligning them with existing machines 
took up to two days, depending on how 
much space was available on the caravan 
manufacturer’s shop fl oor. With the new 
generation of 1C PUR adhesive applica-
tion systems, this is now much easier and 
faster. In these systems, the coating table 
and gantry have been integrated through 
the use of two 8500 mm long axes EGC 

from Festo. The system can now be sup-
plied and installed as a compact unit. This 
means no more time-consuming assembly 
and measuring. The new system is there-
fore not only extremely effi cient and relia-
ble thanks to Festo automation know-how 
and products, but also reduces transport 
and assembly costs in the long term.  

  www.festo.com/cpx
  www.festo.com/egc
  www.festo.com/mediavalves

On the move: Technicon’s systems are used 
by Swift in England. The British company 
manufactures caravans, campervans and 
mobile holiday homes.

Technicon – Technik 
mit System GmbH
Eichkoppel 14
24214 Gettorf
Germany
www.technicon-kiel.de
 
Area of business:
Development, consulting, design 
and manufacture of production 
plants for process automation
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“For us, the integration of a coating table 
and gantry using 8.5 m axes EGC from 
Festo means greater effi ciency in logistics 
and during commissioning. We want to go 
a step further with the next project with a 
15 m long axis system.”
Robert Vedder, Managing Director of Technicon
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Maximum pleasure, 
minimum consumption
Energy-saving measures are a cornerstone of the corporate philosophy of global fi rm 
Unilever. The company is now signifi cantly reducing its compressed air consumption on 
a machine producing Magnum ice creams by using the new energy effi ciency module 
MSE6-E2M. 

Energy effi ciency module reduces compressed air consumption
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 Intelligent module optimises  
 compressed air consumption

The energy efficiency module MSE6-E2M monitors and regulates the com-
pressed air supply in new and existing systems – fully automatically. Similar  
to the start-stop system in a car, the intelligent MSE6-E2M detects a standby 
mode and automatically shuts off the supply of compressed air. Compressed 
air consumption is thus reduced to zero during system downtimes and breaks. 
In addition, the MSE6-E2M makes it possible to measure leaks as it reports 
back if the pressure drops too quickly during downtimes. Moreover, it continu-
ously delivers process-relevant data such as flow, pressure and consumption, 
which it sends to the machine controller via Profibus.

Result of successful cooperation: the first generation of the energy efficiency 
module MSE6-E2M is currently in continuous operation at Unilever. The market-
ready module is around 50 per cent more compact.

I ce cream is refreshing and with its 
proteins and carbohydrates is consid-
ered a source of energy. However, it 
also takes a lot of energy to mix ingre-

dients like milk, dairy chocolate, sugar 
and vanilla beans into the finished prod-
uct. Electricity and compressed air play an 
important role in the thermal and kinetic 
processes for everything from mixing and 
extruding the ingredients, deep-freezing 
to -25°C, dipping into various chocolate 
coatings through to final packaging. Ener-
gy efficiency is therefore right at the top 
of Unilever’s list of priorities. As part of 
the Unilever Sustainable Living Plan, this 
global corporation has succeeded in sav-
ing more than 150 million euros in energy 
costs from efficiency improvements in 
production alone since 2008.

In the area of pneumatics too, the use  
of innovative developments offers the  
potential to save energy and thereby lower 
costs. In the Unilever plant in Heppenheim, 
Germany the energy efficiency module 
MSE6-E2M has just recently been deployed 
to reduce the compressed air consump-
tion of a plant manufacturing Magnum 
ice creams. Unilever and Festo worked 
together closely to get this prototype of 
the energy efficiency module ready for se-
ries production. This process also showed 
that it is not just in the field of energy 
consumption that less is more.

Sustainability along the entire line
The Heppenheim factory is one of the 
main Unilever production locations for ice 
cream. These include products of the  
well-known Wall’s line including Magnum, 
Feast, Viennetta and Carte d’Or. High  
production quantities form the basis for 
supplying other parts of the European 
market. Just one of the five Magnum pro-
duction lines in Heppenheim produces 
more than 20,000 ice creams on a stick 
per hour. This requires a lot of energy. In 
order to reduce the compressed air con-
sumption of the pneumatic components, 
the ability to visualise and measure the 
compressed air consumption was of huge 
importance to Unilever. Previously, the 

consumption on the individual production 
lines had not been determined. “Until then 
we were just unaware,” says Alexander 
Hemmerich, Automation Engineer at the 
Unilever Plant, Heppenheim. “Air is not  
visible, so it is not immediately obvious if 
consumption is too high.” As part of the 

Unilever Sustainable Living Plan there had 
already been successes in other areas of 
the plant. Energy-intensive geared motors 
were replaced with more efficient ones, 
achieving energy savings of up to 60 per 
cent. Numerous 18 kW ventilators in the 
cooling tunnels, which previously ran     
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for 24 hours in continuous operation, were 
also converted to frequency converters 
with variable torque loads. This lowered 
the energy consumption of the ventilators 
by around 40 per cent.

Energy consumption made visible
Hemmerich and his team took the decisive 
step towards lowering compressed air 
consumption with the introduction of the 
energy efficiency module MSE6-E2M from 
Festo. “The energy efficiency module gave 
us the opportunity to see the amount of 
compressed air we were using during  
operation of a line,” explains Hemmerich. 
“In addition, we were able to determine 
how the compressed air requirement de-
veloped when we switched off individual 
consumers. We were thus able to locate 
leaks and eliminate unnecessary con-
sumption.” One of the core functions of 
the MSE6-E2M is the automatic shut-off 
of the compressed air in stand-by mode, 
which made it possible to establish how 
quickly the system empties. The energy 
efficiency module MSE6-E2M immediately 
reports an unusually quick drop in pres-
sure to the system controller.

At the same time, the automatic pressure 
shut-off function prevents further com-
pressed air consumption while the system 
is not in operation. Thanks to its onboard 
intelligence and the specific model for op-
erating the compressed air systems, the 
MSE6-E2M independently identifies when 
a system is in production and when it is at 
standstill. At Unilever, however, they decid-
ed to use the alternative option to operate 
the MSE6-E2M via the system controller so 
that all information is merged centrally.

Significantly reduced energy consumption
Thanks to the new condition monitoring  
for the pneumatic components of his  
Magnum machine, Alexander Hemmerich 
now has continuous process-relevant data. 
The MSE6-E2M regularly exchanges impor-
tant measurement parameters, such as 

Perfectly portioned: the extruder outputs one Magnum core per second. 
The stick is inserted in the ice cream during extrusion.

High-tech for maximum pleasure: the Heppenheim factory is 
one of the main Unilever production locations for ice cream.



On the belt: one of the five Magnum lines produces 
more than 20,000 units per hour.

“We’ve been able to reduce our com-
pressed air consumption on the Magnum 
production system step by step with the 
energy efficiency module from Festo.”
Alexander Hemmerich, Automation Engineer, Unilever plant, Heppenheim, Germany

flow, pressure and consumption, with the 
machine controls via Profibus. It is easy  
to operate via the control panel. “We’ve 
been able to reduce compressed air con-
sumption on the Magnum production sys-
tem step by step with the energy efficiency 
module from Festo. And the Profibus  
connection had the advantage that we  
did not have to add any more cables when 
converting our existing systems.” On the 
Magnum line, the costs for compressed 
air consumption were reduced by more 
than 500 euros per year.

Concentrating on the essentials
The Magnum line at Unilever provided  
an ideal environment to field test the 
MSE6-E2M prototype. The pilot use in the 
Heppenheim plant and the close cooper-
ation with Festo developers showed what 
daily operation would be like. While the 
first version of the energy efficiency mod-
ule still had I/O slots, the final MSE6-E2M 
uses a Profibus interface. The exhaust 
valve of the first product generation was 
also dropped. It was more important to 
keep the energy efficiency module com-
pact, especially given the limited installa-
tion space of existing systems. Thus the 
MSE6-E2M was designed on the basis of a 
combination of pressure and flow sensor, 
shut-off valve and fieldbus node.

As a complete series product it is now only 
about half the size of the prototype and 
thus optimally tailored to the require-
ments of machine operators and builders. 

It makes energy monitoring simple and  
effective, and supports companies such 
as Unilever on their path to effectively  
increase their sustainability. 

  www.festo.com/catalog/mse6

Unilever Deutschland 
Produktions GmbH & 
Co. OHG 
Heppenheim Plant
Langnesestraße 1 
64646 Heppenheim
Germany
www.unilever.de
 
Area of business:  
Production of Wall’s ice cream
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Proportional valve technology in process automation offers a great deal of fl exibility 
and produces high-quality control results. A complete system supplied by Festo and 
installed in Boehringer Ingelheim’s new technical centre demonstrates the performance 
which modern pneumatics can deliver. The project was developed in close communica-
tion between the Festo team and automation experts from the pharmaceutical company, 
allowing it to move forward quickly.

 When the chemistry 
is right

Controlling inert gases with proportional valves

In Biberach, at Boehringer Ingelheim’s 
largest research and development 
location in the world, a new technical 
centre is safeguarding the production 

of innovative pharmaceutical active in-
gredients. A total of 15 chemical reactors 
supply the required quantities of sub-
stances within the 2,700 m2 pilot plant. 
The size of the new technical centre is 
illustrated by the products supplied by 

Festo: 12 inert gas stations, 40 valve ter-
minals CPX-MPA to control the process 
valves and around 200 automated ball 
valves and butterfl y valves.

Gases regulated proportionately
As the solutions provider in the fi eld of 
process automation, Festo was involved 
in the project from the very beginning. 
Since the production of active ingredients 

involves fl ammable solvents, many pro-
cesses are carried out in reactors, 
centrifuges and dry cabinets with inert 
atmospheres. While with the previous 
instal lation three pressure levels were re-
quired in order to regulate the argon and 
nitrogen, each with its own piping network, 
control valves and fl ow meters, in the new 
installation this function is provided high-
ly effi ciently by compact proportional 

Ph
ot

o:
 ©

 B
oe

hr
in

ge
r I

ng
el

he
im The new K62 Technical 

Centre at Boehringer 
Ingelheim in Biberach, 
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pressure regulators VPPM. Thanks to their 
wide control ranges, two pressure levels 
are sufficient. 

In order to minimise the installation space 
required, the Festo proportional pressure 
regulators VPPM were integrated into a 
valve terminal MPA. Together with the auto-
mation platform CPX, this forms a com-
pact solution. A pressure measurement 
module CPX measures the gas input pres-
sures in the relevant installation areas. 
The comprehensive monitoring made pos-
sible by this solution opens up a variety of 
new diagnostic options as compared with 
the previous solution.

Processes permanently in view
Festo proportional valves in combination 
with flow meters and pressure sensors 
are also used in the new technical centre 
to supply mechanical seals. When connect-
ed to the process control system via the 
CPX and the integrated fieldbus node, the 
valve terminal MPA can monitor the gas 
consumption of seals centrally and control  
the pressure as a function of the internal 
tank pressure. This continuous condition 
monitoring reduces maintenance costs.

The integration of proportional valve tech-
nology from Festo offers Boehringer Ingel-
heim a huge number of advantages. The 
multi-sensor control of the VPPM through 
integrated pressure sensors and PID     

 Communication accelerates the project

Even large projects start small. The first step in the cooperation between 
Boehringer Ingelheim was a telephone conversation between the head of the  
industry segment Process Automation DE at Festo and the person responsible  
for automation at Boehringer Ingelheim. During the subsequent meeting about  
the proportional pressure valve VPPM the question was discussed as to whether  
the VPPM could be used to regulate process gases and thereby regulate both the 
pressure and the flow.

After the first successful tests in the Festo laboratories and on site at Boehringer, 
the Festo project team and the relevant people at the pharmaceutical company 
discussed how to continue their collaboration. The solution, to control the compo-
nents decentrally, seemed to be the obvious choice given the ability to deliver 
complete ready-to-install, standardised control cabinets both for the reactors and 
for the centrifuges and drying cabinets. In addition, Boehringer Ingelheim assigned 
the Festo project team the task of project engineering and procuring the quarter 
turn actuators for the system. They also had to prepare CAD drawings of the pro-
cess valves so that they could conduct the collision test for construction of the 
pipeline. The close cooperation and constructive, short communication channels 
saved time and costs throughout the entire process and contributed to an amaz-
ingly quick development phase for a high-performance solution.

“In each phase of the project, we felt that everyone  
involved was completely committed to its success. 
For us, this was the difference between having a 
supplier and having a partner.”
Boehringer Ingelheim 

Together to the finish line: the Festo project team for Boehringer Ingelheim.
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Boehringer Ingelheim 
Pharma GmbH &  
Co. KG
Birkendorfer Straße 65
88400 Biberach an der Riß
Germany
www.boehringer-ingelheim.de
 
Area of business: 
Research, development,  
medicine and biotechnology

controller produces high-quality results 
and robust control behaviour. The fact 
that the control cabinet is installed in the 
technical corridor instead of the reactor 
room saves money on EX protection.

It is often the small solutions that, when 
put together, offer many plus points. For 
example, stainless steel pipes with small 
nominal sizes of up to ½" can be replaced 
with easy-to-install and cheaper tubing. 
The power supply to the proportional 
valves and signal transmission to PROFI-
NET are routed directly via the valve ter-
minal, thus eliminating the need for cables 
in the field.

“A project like this can be compared to the construction 
of a house, where all the different tradespeople must 
coordinate with one another.”
Alexander Kelm, Project Management Components PA Europe, Festo

Functional, flexible, cost-effective
The installation can now be controlled 
much more flexibly and easily. What is 
more, Boehringer Ingelheim was able  
to reduce installation costs compared with 
the technology previously used. Function-
al, flexible and attractively priced, the pro-
portional valve technology, developed and 
supplied as a complete solution by Festo, 
ensures long-term increased efficiency in 
the inertisation processes in this pharma-
ceutical company’s technical centre.  

  www.festo.com/vppm

Compact: the control cabinet was 
pre-assembled as a ready-to-install 
solution. 

Standard: Festo quarter turn actuators 
DAPS control ball valves and butterfly 
valves on the reactor.



Ukraine

Imposing loading station: TIS grain terminal at the port 
of Južne, Odessa region.

The reverse jet valve VZWE is mounted between the 
compressed air reservoir and the pipe valves in order 
to blow the dust off fi lters using compressed air.

Ukraine is one of the top three grain exporters in the world. 
Between July 2014 and the start of March 2015, the country 
on the Black Sea exported more than 24 million tonnes of 
grain. In Odessa, one of the largest and most important ports 
on the Black Sea, amongst the terminals for oil, gas and con-
tainers, there are also imposing loading stations for grain.

For more than twenty years, Grain Capital has been develop-
ing systems and technologies to extract dust during grain 
processing. These can also be found in the huge port terminal 
in Odessa. The company’s modern extraction systems have 
been successfully counteracting the health-endangering 
effects of the dust that is created when loading ships, thus 
also reducing the risk of explosions in dust/air mixtures. In the 
tough environmental conditions of the dust extraction systems 
used at the port, the reverse jet valve VZWE impresses all 
round. Several of these robust valves are actuated simultane-
ously in order to generate a short, high-volume air blast. They 
guarantee high fl ow rates and extremely fast opening and 
closing thanks to a special piston unit.

  www.zeo.ua 

 Dust-free grain 
loading
 Pulse valve in dust extraction systems

Photo: © Grain Capital
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Safety in jump valley
Solenoid valves control windbreaks

Traditionally, the finale of the ski jumping world cup is held every 
year in Planica, Slovenia, not far from the popular winter sports 
resort of Kranjska Gora. For many years, the famous ski jumping 
hill, Letalnica bratov Gorišek, was the largest in the world and 
currently is the second largest. This year, the Slovenian Peter 
Prevc set the record here with a jump of 248.5 metres.

Tailwinds slow down the jumpers, while updrafts help them to 
achieve great distances. Both can be calculated very easily. 
Crosswinds, on the other hand, cannot be calculated and when 
gusty can be dangerous for the athletes. The wind acts directly 
on the body; the ski jumper can be thrown off balance without 
warning. Many jump complexes use windbreaks or curtains to 
help with this. The same is true in Planica.

Pneumatic cylinders raise and lower the windbreak on both sides 
up to a top height of 18 metres. These are controlled by Festo 
solenoid valves type VZWF. With relatively small solenoids, they 
control high pressures at large nominal sizes. Another advantage 
is that they switch off already at 0 bar and automatically close 
via the NC function in the event of a loss of pressure in the con-
trol circuit.

Slovenia

Planica is world-famous for ski jumping and ski flying.

Solenoid valves VZWF: behind the scenes, 
they ensure safety in the event of crosswinds.



    A festive evening in Ontario
40 years of Festo in Canada

Canada

Together with customers, government representatives, Chairman of 
the Management Board Dr. Eberhard Veit and Festo general managers 
from all around the world, Festo Canada celebrated its 40th anni-
versary. “I am very proud of the team here at Festo Canada, because 
it has laid the foundations for our success in this country,” said 
Thomas Lichtenberger, General Manager of Festo Canada, during 
his speech at the gala anniversary dinner. “We are a great team and 
want to show that our company can grow even further in the next 
10, 20 and 40 years.”

The master of ceremonies for the evening was Jay Ingram, TV star and 
former Discovery Channel presenter of the program “Daily Planet”. 
Customers and employees were equally impressed by the presenta-
tion of a number of bionics projects, including AirPenguin, AirJelly, 
SmartBird and BionicOpter. There was also a driving simulator with 
interactive moving seats which delighted attendees with a simulat-
ed drive across the Philippines. The seats were developed by the  
customer solutions team at Festo Canada on behalf of SimEx-Iwerks 
Entertainment.

Poland

 Atmospheric celebrations
25 years of Festo Poland

In the April this year, the General Manager of Festo Poland, welcomed some 200 guests to the beautifully illuminated Royal  
Castle in Warsaw. Dr. Eberhard Veit, Chairman of the Management Board of Festo AG, introduced the evening’s programme  
with a presentation on the groundbreaking topic of ‘Industry 4.0’. The innovative power of Festo was impressively demonstrated 
with presentations on superconductor technologies and bionics projects like the BionicANTS.

In his address at the gala celebration, the Managing Director of the Festo Holding Company, Dr. Wilfried Stoll, stressed the import-
ance of Festo Poland for the entire company. With 110 employees and some 7,000 customers, Festo Poland makes a significant 
contribution to the success of Festo worldwide.

Festo Poland celebrates its 25th  
anniversary in the Kubicki Arcades  
of Warsaw’s Royal Castle.

2.2015 trends in automation
Festo worldwide 42 – 43



 Productivity Contest 2015
 Unusual automation solutions

Germany/International

Productivity Contest 2015: the three winners from Germany, 
Hungary and India, Thomas Ullrich, Bálint Füvessy and Ajith 
Anil Meera (from left to right).

The enthusiasm for Festo components knows no professional limits. 
For the Productivity Contest 2015, dedicated hobbyists from around 
the world uploaded videos of their systems to Festo’s Facebook fan 
page. The result was 24 impressive submissions of creative develop-
ments and designs. The Facebook community selected their top ten. 
From these, three prize winners were selected by a professional Festo 
jury and invited to the Hannover Messe.

First prize went to Thomas Ullrich from Augsburg, who developed a beer 
pouring machine for wheat beer. It prevents the head from frothing up 
excessively in the glass, empties the yeast from the bottle at the right 
time with several skilful rotations and pours the drink precisely. In sec-
ond place came the Hungarian Bálint Füvessy who created an automat-
ed wine opener. And third place went to Ajith Anil Meera from India, 
who built a robot that can climb walls.

The winning videos: 
 www.festo.com/productivitycontest

Efficient: a one-gallon bottle can be completely 
filled with water in less than 19 seconds.

Estonia

 Fast water
Efficient filling with the pinch valve VZQA

Saaremaa Vesi has been bottling high-quality ground water from 
the Viidumäe Nature Conservation Area since 2001. The company 
supplies this bottled drinking water from the largest island in the 
country, Saaremaa, to the wholesale and retail markets. In order 
to achieve the highest possible flow rate when filling 5-litre bot-
tles, Saaremaa Vesi opted for the pinch valve VZQA in combination 
with the fast switching valve MHE4. With its full bore passage, the 
pinch valve VZQA makes full use of the complete cross-section of 
the line and so optimises the throughflow. The VZAQ’s fast closing 
times of only 250 ms produce precise fill levels. The filling systems 
of Saaremaa Vesi use a particularly cost-effective and simple 
control component to determine the fill height – the flow sensor 
SFAW, which means that no other sensor technology is required.

The potential applications of the pinch valve are by no means  
restricted to liquids. It can also provide an ideal means of control-
ling the flow of gases, highly viscous oils, and granular materials 
such as sand and granulates. The pinch valve VZQA can be actu-
ated with low operating pressures. Depending on the medium 
and media pressure, an operating pressure of just 0.3-1 bar is 
sufficient in filling and metering applications to tightly shut off the 
media flow.

 www.saaremaavesi.ee
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 Distinguished visitors 
to Hanover
The German Chancellor and 
India’s Premier at the Festo stand

Germany

Once again, the Hannover Messe 2015 was a huge success with 
6,500 exhibitors from 70 countries and more than 220,000 in-
dustry visitors, of which around 70,000 came from abroad. The 
same was true for Festo. On an exhibition space of 900 square 
metres, Festo demonstrated the very latest in production tech-
nologies and new future concepts such as the BionicANTs and 
eMotionButterfl ies. Among the many visitors to our stand were 
German Chancellor Dr. Angela Merkel and Indian Prime Minister 
Narendra Modi who were impressed with our company’s drive 
to innovate.

The trade fair partner country, India, was represented by 400 ex-
hibitors showcasing the entire gamut of India’s domestic industry. 
The size of the Indian economy, the changes in the demographic 
structure and the country’s comparatively high rate of economic 
growth mean that the subcontinent is an important market for 
the future. Festo has been active in India for 50 years and is a re-
liable partner, both in business and in basic and further training. 
Festo India makes an important contribution to the success of 
the Festo family of companies and to development in the region. 
Last year alone, the company was able to record growth of 12 per 
cent. Festo’s Global Production Centre Bangalore manufactures 
around 2,000 different products and components.

German Chancellor Dr. Angela Merkel together with Indian Prime Minister 
Narendra Modi, visited the Festo stand at the Hannover Messe 2015.
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Can you kite- 
surf in China,  
Dr. Hiller?

Yes, absolutely. The tropical island of 
Hainan in the south is a hotspot for kite 
surfers. Unfortunately during my two-
year stay in Shanghai as Co-General  
Manager of Festo Greater China, I didn’t 

get the opportunity to unpack my kitesurfing gear. But I 
did try to make the most of another type of updraft. Rapid 
growth also poses huge challenges for companies. With  
almost 20 years of experience at Festo, the last ten of which 
I spent as Head of Sales Management Europe, I was able 
to fully contribute my know-how. I was ready to steer large 
organisational units, and my family and I had been well 
prepared for life in China. Three months of language lessons 
to gether, along with an introduction to the culture and  
tradition, were very helpful but of course you don’t really 
get to know the customs and differences properly until 
you’re there. That includes everything from food, lifestyle 
and how they communicate through to their world view in 
the broadest sense.

For example, in my everyday working life the topic of flexi-
bility was key from the very start. Meetings that we in  
Germany would plan and prepare for two weeks in advance 
are often announced just a half day beforehand in China. 
Initially I had to adjust to that but you also learn to use 
these traits to your advantage. Because it was not rare for 
such spontaneous meetings to result in decisions that were 
just as fast. While I was there I visited many of our 42 sales 
offices, which were far from the bright lights of Shanghai, 
and met many people along the way both professionally 
and privately and the country and its people have left a 
lasting impression.

Now after two years we are back in Germany and we have 
just learned so much. Our time in China was fascinating 
and enriching, but I am looking forward to my new role as 
Head of Global Market Management and member of the 
Sales Board, and to once more focusing on subjects such 
as sales strategy and market presence in a global context. 
And perhaps to unpacking my kiteboard on my next holiday 
and feeling the power of that updraft under my feet.



Robust and 
with high 

fl ow rates!

You are looking for a low-cost, all-round valve.
You want high fl ow rates and reliability.
We are your valve specialists.

VUVS: your new all-round valve.
Perfect for most of your everyday applications. Robust quality. Excellent perfor-
mance data. Easy to operate. A host of accessories in a very clearly structured 
product range. And still attractively priced. That is what today’s valves should be! www.festo.com



Communication at full speed

Data centres work at full speed to keep the digital world connected. 
Billions of bytes of information are exchanged over the Internet 
every day in modern server farms. Around the clock. Google is at the 
forefront of this. This search engine provider’s website is the most 
visited in the world. According to a statement from the company, 
three billion search queries were processed per day in data centres 
in 2012.

The cover picture is of the data centre in Council Bluffs, in the 
American state of Iowa. On an area measuring 10,000 square metres 
there are rows and rows of servers all connected to one another. 
All of the company’s data centres can also communicate globally 
with one another.
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