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will result in universally automated interpreting services, which, I hope, will 

help people around the globe to understand one another better. We are now all 

familiar with the purchasing recommendations in online retail currently made 

possible for the most part by deep-learning processes. This technology could 

also, for example, be used in the field of medicine for automated diagnostics 

based on the medical symptoms exhibited by the patient. In any case, we are 

certain that artificial intelligence will improve the properties of machines and 

devices. This applies in particular to machine control, the field in which Beckhoff 

is most active. With Beckhoff New Automation Technology and our PC Control 

philosophy, we and all our customers are well equipped for the future. Today, 

we can already offer many artificial intelligence applications as standard func-

tionality via the TwinCAT MATLAB® tool chain, and the first sensor-evaluation 

algorithms are also already based on neural networks. Every company in Ger-

many, in Europe and around the world will have to meet this challenge and take 

advantage of the opportunities it provides for their own products and business 

models, something which Chancellor Angela Merkel has already realised. She 

aims to develop a national strategy for the advancement and use of artificial in-

telligence, comparable to the initiatives developed for Industrie 4.0. The industry 

wholeheartedly welcomes this approach.”

On 29 May 2018, Chancellor Angela Merkel held a discussion with experts on the 

subject of Artificial Intelligence (AI) in the Federal Chancellery in Germany. Experts 

from universities, research institutions and companies were invited to attend. One 

of them was Hans Beckhoff, Managing Director of Beckhoff. In addition to Angela 

Merkel, other participants from the Federal Government were Helge Braun, Head of 

the Federal Chancellery, Anja Karliczek, Federal Minister of Education and Research, 

Peter Altmaier, Federal Minister of Economics and Energy, Hubertus Heil, Federal 

Minister of Labour and Social Affairs, Andreas Scheuer, Federal Minister of Transport 

and Digital Infrastructure, and Dorothee Bär, Federal Government Commissioner for 

Digitisation.

The aim of the event was to exchange information on the potential and challenges 

of artificial intelligence for Germany. The Federal Government intends to bundle all 

measures in this area and combine them into a national strategy to promote the use 

of artificial intelligence for the benefit of business and society. In this context, Hans 

Beckhoff had this to say about the following key issues: “Artificial intelligence is a 

true cross-cutting technology that will have or already has a far-reaching influence 

on many areas of our lives. Voice communication with machines and devices using 

people’s respective mother tongues is a typical example. Developed further, this 

Artificial Intelligence: German Chancellor  
Angela Merkel invites Hans Beckhoff to a  
discussion of the experts

Hans Beckhoff (2nd from r.) was one of the AI experts invited to attend the meeting at the Federal Chancellery by Angela Merkel.
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“The change at the head of the Italian subsidiary is a milestone in the devel-

opment of Beckhoff Italy,” said Managing Director Hans Beckhoff in his speech 

on the occasion of the official handover of Pierluigi Olivari to Duilio Perna. He 

thanked Pierluigi Olivari and his team for their great performance. It was due to 

their dedicated commitment that sales had risen to 38 million euros in the past 

15 years, with sales figures doubling over the last three years. 

“At the start of the company in 2003, our team consisted of just four employees, 

but even then, we had a sales office in Bologna in addition to our headquarters 

in Milan,” emphasized Pierluigi Olivari in his speech. “This was followed by the 

opening of a further office in Padua and the continuous expansion of regional lo-

cations. Drawing on the innovative concepts of PC-based automation technology 

and an outstanding, motivated team of 45 employees, we have been able to grow 

continuously and become a major player on the Italian automation market”.

Having held the position of Sales Manager at Beckhoff Italy for more than two 

years, Duilio Perna is optimally prepared for his future role as Managing Director. 

“I am very proud that both Hans Beckhoff and Pierluigi Olivari have placed their 

trust in me,” stated Duilio Perna. “The tasks assigned to me undoubtedly repre-

sent a great challenge, especially in view of the success story to date. However, I 

am convinced that our company will continue its excellent growth course in the 

coming years. On the one hand, Beckhoff is one of the most dynamic, innovative 

companies in the automation sector, while on the other, the employees with 

whom I have worked over the past two years have more than demonstrated their 

extraordinary commitment and outstanding professional competence.”

Hans Beckhoff and Duilio Perna are optimistic about the future development of 

Beckhoff Italy. “Italy is a great engineering country with many leading high-tech 

machine builders. Beckhoff control technology fits in perfectly,” Duilio Perna is 

certain and Hans Beckhoff adds, “Italy and Beckhoff, that's a perfect match!” 

Duilio Perna appointed new Managing Director of the Italian subsidiary

The torch passes at Beckhoff Italy

The new Managing Director of Beckhoff Italy was officially announced at a festive 
event on March 1, 2018. After 15 successful years characterized by double-digit growth 
rates, Pierluigi Olivari handed over his management duties to the former Sales Manager,  
Duilio Perna. Pierluigi Olivari will continue to accompany the further development of the 
company in the position of Deputy Managing Director.

Duilio Perna, former Sales Manager,  

now takes over responsibilities as  

Managing Director.

A milestone in the history of Beckhoff Italy: On the occasion of the change in management, the employees with Pierluigi Olivari as Deputy Managing Director and Duilio Perna as 

Managing Director of Beckhoff Italy posed together with company founder Hans Beckhoff (from left to right) for the group photo. 
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Beckhoff presented its full range of products for PC- and EtherCAT-based control technology at 
Hannover Messe 2018. Visitors were able to experience components, systems and the latest tech-
nology highlights in five technology forums. This year’s trade show presentation focused, among 
other things, on the integration of new functions into the central control platform: vision, listening 
and speaking cababilities with TwinCAT Vision and TwinCAT Speech.

Review of Hannover Messe 2018
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With the C6017 (represented 

on the left) the ultra-compact 

IPC series has been again 

expanded.

At the Beckhoff main booth, 

numerous visitor groups used 

the opportunity to gather 

information about the broad 

range of applications support-

ed by PC-based control. 

One of the highlights was  

a joint presentation by  

Beckhoff and Huawei of  

technological studies on  

real-time communication.
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Apart from numerous professional visitors from all over the world, Peter 

Altmaier, Federal Minister for Economic Affairs and Energy, visited Beckhoff at 

Hannover Messe. Managing Director Hans Beckhoff welcomed the politician 

and gave him a tour of the booth, pointing out technology highlights and the 

benefits of PC-based control technology: “With our automation software cre-

ating disruptive developments, the PC becomes a high-performance machine 

control system.” 

More information and Trade Show TV:
www.beckhoff.com/hannovermesse

Federal Minister Peter Altmaier visited 
Beckhoff at Hannover Messe

With the TwinCAT Speech software presented at Hannover Messe, listening and speaking capabilities were introduced into automation technology, 

enabling control systems to offer enhanced support for operation and maintenance personnel through convenient speech input and output channels. 
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Prolight + Sound, the international trade show for 

event and media technology in Frankfurt, closed its 

doors on 13 April. At the show Beckhoff presented 

its comprehensive and powerful automation solution 

for all areas of theater and show technology. Its high 

degree of integration and support for all industry-spe-

cific communication standards make it the ideal 

platform for controlling all operational components 

and devices.

Following five successful trade show days, Achema – the international meeting 

point for the process industry in Frankfurt – drew to a close on 15 June 2018. 

In keeping with the motto “barrier-free from Zone 0 to the cloud”, Beckhoff 

demonstrated at its trade show booth the advantages of its solution that inte-

grates process and automation technology: the extensive portfolio of PC-based 

control technology plus specific process technology components support the 

horizontal and vertical integration of plants and processes and offer integrated 

engineering. Benjamin Bruns, Business Management Process Industry, describes 

his impressions: “At Achema 2018 we introduced the numerous visitors to our 

More information and Trade Show TV:
www.beckhoff.com/prolight-sound   

More information and Trade Show TV:
www.beckhoff.com/achema      

Prolight + Sound 

Enabling your Creativity: 
PC-based control for stage 
and show technology

Achema  

Barrier-free from Zone 0 into the cloud: PC-based control

solution for process automation, all in line with our philosophy ’barrier-free from 

Zone 0 into the cloud with PC-based control’. The keen interest and positive 

response that we received has us looking forward to many exciting applications 

we can help realize.”
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TwinCAT Speech software module, listening and speaking capabilities now 

complete the analogy with the capabilities of humans.

TwinCAT Speech allows multilingual input and output of queries or infor-

mation in line with industry standards. This enables interaction with the 

automation system to be carried out much more efficiently and conveniently. 

TwinCAT enables automation systems to operate as efficiently and smoothly 

as the human body: an Industrial PC with a TwinCAT runtime provides the 

“intellectual capacity”, TwinCAT Motion Control ensures precise, dynamic 

movements, and I/O interfaces connect to the most varied sensors and bus 

systems to supply information. More recently, visual abilities have been 

added with TwinCAT Vision as a fully integrated component. With the new 

“TwinCAT, start tracing!”
The human body has evolved into what could be called a system of perfectly harmonised functional units. The same applies in 
a figurative sense for an automation system, which combines the functions of intelligence, sensors, motion control and vision in 
perfect harmony. Now with the introduction of TwinCAT Speech software, automation systems can also learn to hear and speak.

TwinCAT Speech software: Speech input and output capabilities simplify plant operation and maintenance

TwinCAT Speech software from Beckhoff enables the control system to listen and speak, supporting 

operation and maintenance personnel through convenient speech input and output channels.
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Further information:
www.beckhoff.com/twincat-speech

The technology can be applied across numerous industries in a wide range 

of applications from machine design to building automation. When working 

on a machine component, for instance, operation and maintenance person-

nel can simply inquire about the impact of changed settings on the current 

control or simulation application without having to use a conventional 

operator interface. In addition, appropriate alarm messages can be given 

out acoustically when critical system values are reached.

Speech input is available as an offline function and is implemented on the 

basis of built-in Windows operating system functionalities. In other words, 

it is accomplished without requiring an Internet or cloud connection. Speech 

output from TwinCAT Speech is available both as an offline function and an 

online function. In the case of offline, support is provided by the appropriate 

Windows functionalities and in online cases via Polly, the text-to-speech 

service from Amazon. The realistic sounding speech output for these appli-

cations is synthesised with the aid of deep learning technologies. Multiple 

voices can be supported in addition to the caching of audio files generated 

online.

Sven Goldstein, Product Manager 
TwinCAT Connectivity & IoT: 
“TwinCAT Speech enables a genuine 
dialogue between machine operator and 
machine. Communication is possible in 
26 different languages, and users can 
define their own grammar rules to 
implement individual voice commands.”
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C6017: Latest addition to the series of ultra-compact IPCs

Ultra-compact Industrial PC offers extended 
variety of interfaces and 1-second UPS
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With miniaturised dimensions, the C6017 is practically identical in design to 

the popular C6015, currently the smallest ultra-compact IPC from Beckhoff. The 

success of the C6015 quickly created additional demand, especially from appli-

cations with increased requirements for connectivity and data security in the 

event of potential power supply failures. The C6017 was developed precisely for 

this purpose: the existing C6015 configuration with DisplayPort connection, an 

onboard dual Ethernet adapter with two 100/1000Base-T connections as well as 

a USB 3.0 and USB 2.0 port, is being extended on the C6017 with an additional 

two RJ45 and two USB 2.0 interfaces. Moreover, an optional capacitive 1-second 

UPS is integrated, which ensures storage of persistent data in the event of a 

power supply failure.

The newest generation of universal, flexible and ultra-com-
pact IPCs from Beckhoff is ideal for all tasks in the fields 
of automation, visualisation and communication. The series 
has been expanded with the addition of the C6017, which 
combines exceptionally compact design and great installa-
tion flexibility with an increased variety of interfaces and an 
integrated UPS.

The new ultra-compact C6017 IPC (in the middle) offers a set of connectors that 

has been extended by four interfaces and a UPS with only minimally increased height 

when compared with the popular C6015.

Further information:
www.beckhoff.com/c6017

With dimensions of 82 x 82 x 66 mm, the size of the C6017 is almost identical 

to the C6015. Only the overall height is extended by a mere 24 mm. Equipped 

with an Intel® Atom™ CPU with up to four processor cores, the passively 

cooled IPC also features a robust aluminium and zinc die-cast housing so it is 

equally ideal for automation, visualisation and communication tasks up to the 

mid-performance range.

Universally applied generation of control devices 

The new ultra-compact IPC series is ideally suited to meet today’s demanding 

requirements in machine building, such as increased modularisation, reduced 

space requirements in control cabinets, higher processing power and competi-

tive pricing. Designed precisely with these requirements in mind, the new device 

generation is ideal for a broad range of applications, for instance in distributed 

topologies and advanced IoT (Internet of Things) or Industrie 4.0 applications. 

The computing power is scalable to match requirements: 

 – C6015 and C6017 for the lower and mid-performance range

 – C6030 – the high-end device with Core™-i series processors with up to 

3.9 GHz per core – for highly complex machines, CNC or XTS applications, 

comprehensive multi-axis control, feature-fi lled HMI, applications with 

extremely short cycle times and for handling large data volumes.



Energy management in machine operation and in the energy industries creates a wide range of demands, starting 
with basic monitoring of the supply network and process control to high-end power monitoring. In response to 
these demands, Beckhoff has added four new EtherCAT I/O terminals to the existing product range, making an even 
broader range of EtherCAT Terminals available, which is exceptionally scalable in terms of price and performance.

EtherCAT Terminals for mains monitoring, process control and power monitoring

Highly scalable: EtherCAT I/O product 
range for energy management has been 
expanded

products       PC Control 02 | 201814
|



Together with the proven EL37x3 power monitoring oversampling terminals and 

the associated TwinCAT Power Monitoring software library, the new EtherCAT 

Terminals for energy management provide a comprehensive product portfolio 

that can be optimally adapted to the varied tasks found in a wide range of 

applications.

Two of the new EtherCAT Terminals are ideally suited for power measurement 

in process control applications:

 – As the new standard power measurement terminal, the EL3443 3-phase 

EtherCAT Terminal is universally suitable for all process and machine 

control tasks. Compared to the previous model, it offers numerous new 

functions such as mains monitoring functionality, precise determination of 

zero voltage crossing and harmonics analysis. In addition, it is also suitable 

for DC systems.

 – The EL3453 3-phase EtherCAT Terminal for measuring voltages up to 

690 V AC focuses on more demanding process control tasks. For this pur-

pose, the terminal updates its process values with every half-wave, which 

corresponds to an interval of 10 ms at 50 Hz. Four electrically isolated 

current measuring channels with freely adjustable measurement ranges for 

100 mA, 1 A or 5 A, with a surge current capability of 60 A are available.

Two further EtherCAT Terminal innovations have been designed for energy 

management in monitoring and maintenance applications:

 – As an economy version, the new EL3423 3-phase power measurement 

terminal is intended for cost-sensitive energy management solutions, espe-

cially in IoT applications. The parameters that can be measured are energy, 

power and a mains quality factor. These are recorded with an update inter-

val that is adjustable from 10 s to 1 h. As a special feature, the measured 

parameters are available as average, minimum and maximum values.

 – The EL3483 3-phase mains monitoring terminal for voltage, frequency and 

phase enables optimum monitoring of the power supply to a machine, 

which is particularly advantageous for systems that are sensitive to voltage 

variations. The functions include threshold value monitoring of the inter-

nal measured values, and setting of warning and error bits in the process 

image. Single-phase operation as a voltage, frequency and phase monitor 

is also possible.

With the optimally scalable EtherCAT Termi-

nals for energy management, a wide range 

of tasks can be solved in the areas of power 

monitoring and process control as well as 

mains monitoring and maintenance.

Further information:
www.beckhoff.com/el34x3

Dr. Fabian Assion presenting the comprehensive product range for energy management 

purposes at Hannover Messe 2018. 

PC Control 02 | 2018       products 15
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The highly compact ELX series terminals, which are certified in compliance with 

the specifications of the ATEX and IECEx standards, enable direct connection of 

intrinsically safe field devices through to Zone 0/20 based on an integrated safe-

ty barrier. The new terminal designs extended by TwinSAFE SC technology now 

also make it possible to achieve a safety level equivalent to PL d/Cat. 3 according 

to EN ISO 13849-1 or SIL 2 according to EN 62061. In this way, it is possible to 

use all process data existing in a system for safety technology too, such as to 

monitor the speed of fans in areas sensitive to explosion hazards, for example.

The new I/Os are available as 12 mm wide terminals with two or four analog 

input channels for 0/4…20 mA, and for RTD resistance sensors, thermocouples/

mV and strain gauges. Furthermore, a single-channel terminal is available for the 

direct connection of intrinsically safe incremental encoders, which evaluates a 

diagnostic-enabled NAMUR signal in accordance with IEC 60947-5-6.

 

TwinSAFE SC technology

With the aid of TwinSAFE SC technology, it is possible to make use of standard 

signals for safety-related tasks in any network or fieldbus system. The data from 

a TwinSAFE SC terminal is fed to the TwinSAFE Logic, where it undergoes safe-

ty-related multi-channel processing. The data originating from different sources 

is analysed, checked for plausibility and submitted to a “voting” process. This 

is done by certified function blocks such as Scale, Compare/Voting (1oo2, 2oo3, 

3oo5), Limit, etc. For safety reasons, however, at least one of the data sources 

must be a TwinSAFE SC component.

Intrinsically safe signal 
transmission and func-
tional safety combined 
in one highly compact 
package

The EtherCAT Terminals in the ELX series have been expanded 
by the addition of analog input terminals with TwinSAFE SC 
(Single Channel) technology. These highly compact I/O termi-
nals can be used to support applications in hazardous areas 
that require both intrinsically safe signal transmission and 
functional safety capabilities.

ELX series EtherCAT Terminals expanded with 
TwinSAFE SC technology

products       PC Control 02 | 201816
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The new ELX EtherCAT Terminals with added 

TwinSAFE SC technology enable highly compact 

safety solutions in hazardous areas.

PC Control 02 | 2018       products 17
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Further information:
www.beckhoff.com/elx-twinsafe-sc
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Open and flexible test rig automation with  
PC-based control and TwinCAT 3
Augsburg, Germany-based Renk Test Systems GmbH (RTS) developed a test rig for the world’s most powerful aircraft 
gearbox, which will be used in the new Rolls-Royce UltraFan™ engine for commercial aircraft. The result is an advanced 
system with a very high rigging capacity of 97.6 megawatts (MW). In this system, PC-based control with TwinCAT 3, as 
the real-time platform of the RDDS.NG test bench software, forms the basis for efficient gearbox testing and development.

Rolls-Royce test rig for the world’s most powerful aircraft gearbox

© Steffen Weigelt/Rolls-Royce
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Michael Ruisinger (left), RTS Product Manager of Retrofits and Automation Technology, and Raphik Shahmirian, member of the 

Beckhoff Munich office sales team, in front of the Load Gearbox from Renk, the world’s most powerful straight-toothed gearbox.

RTS has been developing and manufacturing high-quality test systems for 

gearboxes, drive components and complete vehicles since 1960. In addition 

to the aviation industry, the company’s target industries include the auto-

motive, commercial vehicle, railway, wind power and agricultural industries. 

One application example is Rolls-Royce’s Large Power Gearbox Test Stand 

(LPGTS) in Berlin, which went into operation in 2018. It is a torque test 

rig used in the development of gearboxes for the new UltraFan™ aircraft 

engine from Rolls-Royce, which is up to 25 percent more efficient than 

previous designs.

Michael Ruisinger, Product Manager, Retrofits and Automation Technology 

at RTS, explains the details: “The gearbox decouples the speeds of the 

driving turbine from the engine fan, enabling larger fan diameters and 

an even higher efficiency for future engine generations. The test rig for 

prototype development, which is 30 meters long and 10 meters wide and 

weighs approximately 400 tons, consists of a mechanical clamping circuit for 

generating the torque and a speed of up to 8,500 rpm, which corresponds 

to an output of 97.6 MW or around 135,000 horsepower. Secondly, a hy-

draulic load unit with six degrees of freedom provides the required tensile 

forces and bending moments. This extremely high performance is necessary, 

since the device under test is the world’s most powerful aircraft gearbox. 

The power is generated via the so-called load gearbox, the most powerful 

straight-toothed gearbox in the world, which was manufactured by our 

parent company, Renk AG.“

Complex test rig requires flexible automation

The modular test rig is a highly complex system, with approximately  

600 sensors and actuators, six hydraulic cylinders, 13 hydraulic pumps and two 

medium-voltage motors, each with a drive power of 11 MW. In addition, there 

are six networked control systems:

 – the Renk Dynamic Data System (RDDS.NG) for test rig control,  

data acquisition and visualization,

 – a separate fast data acquisition system,

 – a system for logging all measured values and maneuvers on the test rig,

 – higher-level set value transfer for all systems,

 – the oil supply for the gearbox under test, and

 – the general building management system.

The advantages of RDDS.NG are particularly evident in such a highly complex 

development test rig, as Andreas Köhler, Senior Software Expert Automation at 

RTS, points out: “A prototype development test rig always has to offer plenty 

of scope for modifications and adaptations. The graphical editors for control 
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engineering and sequence control are ideal for implementing all these require-

ments flexibly and individually. Other factors include the database-organized 

test rig and test run configuration, the flexible system structure through the 

client-server architecture, and the user-defined visualization displays. RDDS.NG 

is based on the proven and open TwinCAT 3 automation software platform from 

Beckhoff, which ensures reliable performance for all real-time-relevant tasks. In 

this application, we also benefit from the openness and capabilities of PC- and 

EtherCAT-based technology from Beckhoff, in particular the high speed, large 

transmission distances and Hot Connect functionality offered by EtherCAT, as 

well as the connectivity options for numerous other bus systems.“

The system openness of PC-based control is indispensable, and the large number 

of communication protocols required in the test rig provides just one example of 

its importance. In addition to high-speed EtherCAT as the primary fieldbus, the 

other protocols include PROFIBUS for drives, pumps and remote control, CAN for 

calibration tasks, SSI for speed logging, IEEE 1588 for time synchronization and 

DDS for communication between the controllers. According to Michael Ruisinger, 

“This is an important aspect for the ability to set up customized inspection 

systems exactly according to the respective customer requirements, while still 

standardizing technology as much as possible to make developments more 

efficient. Another crucial factor is the option to integrate MATLAB®/Simulink® 

PC Control 02 | 2018       worldwide | germany

RDDS.NG enables the monitoring and control of all details on Rolls-Royce’s LPGTS 

test rig, both visually through numerous cameras and electronically. 

Sectional view of the new UltraFan™ aircraft engine from Rolls-Royce 

(© Steffen Weigelt/Rolls-Royce)
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test sequences for the device under test (DUT) and test sequence management. 

Michael Ruisinger explains: “All tasks can be created intuitively with graphical 

editors, i.e. RDDS.NG consistently follows the philosophy of ’parameterizing in-

stead of programming.’ In this way, the software makes it easier for all operators 

of the Rolls-Royce test rig, who come from many countries around the globe, 

to familiarize themselves with the facility. It also increases its flexibility as a 

development test rig for different DUTs and test configurations and ensures the 

quality and traceability of the test results. The modularization of the hardware 

and software, which is optimally supported by PC-based control, is particularly 

important here, in order to master the complexity of the application.”

In addition to its functionality as an RDDS.NG real-time environment, TwinCAT 3 

integrates the hydraulic load unit, which is mapped as a Simulink® model. It also 

connects the complete I/O level of the test rig, and executes smaller PLC pro-

grams that can, for example, implement various hardware interfaces. Andreas 

worldwide | germany       PC Control 02 | 2018

models or to use C/C++ high-level programming languages via TcCOM (TwinCAT 

Component Object Model). For example, the complex controller model of the 

hydraulic load unit can be integrated, and the communication between TwinCAT 

and RDDS.NG can be implemented without great effort.“

TwinCAT 3 as the real-time core of test rig software

RDDS.NG is an automation software that was specially developed for test rigs 

and essentially consists of two components:

 – TwinCAT 3 calculates the application created with RDDS.NG in real-time 

(TcCOM module and task).

 – The RDDS.NG client serves as a user interface for operation, parameteriza-

tion and application development.

Overall, RDDS.NG provides standardized test bench functions, including those for 

visualization, measured data logging, report generation, execution of automatic 

Three 19-inch C5102 slide-in IPCs  

from Beckhoff, which are housed in 

the server room of the Rolls-Royce 

test center, provide ample computing 

power via Intel® Core™ i7 processors.

Andreas Köhler (left), Senior Software 

Expert Automation and Thomas Zymara, 

Software Architect RDDS.NG, are pri-

marily responsible for the development 

of the RDDS.NG test bench software at 

RTS: “The high stability of the Beckhoff 

hardware and software, the short cycle 

times, the multi-core capability of  

TwinCAT 3 and the option of using  

C/C++ and MATLAB®/Simulink® are key 

benefits of PC-based control“.
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TwinCAT 3 and the RDDS.NG real-time. The second IPC acts as a separate client 

PC, the third as a database PC for storing the complete configuration. Michael 

Ruisinger says: “We use three identical IPCs so that we can easily replace a com-

puter, if necessary. The C5102 uses an Intel® Core™ i7 processor with four cores, 

since the complex application requires high computing power. Here we benefit 

greatly from the optimum multi-core support of the Beckhoff IPCs and TwinCAT 3  

software. As a result, the tasks for the PLC functionality, the Simulink® controller 

model and the RDDS.NG application each run on separate processor cores, and 

the system performance is significantly increased as a result.“

PC Control 02 | 2018       worldwide | germany

Further information:
www.renk-testsystem.eu
www.beckhoff.com/twincat3

The two gray medium-voltage motors of the test rig (prime mover and superposition drive) each deliver up to 11 MW of power.

Köhler describes the implementation: “The test rig functions implemented with 

the RDDS.NG client are transferred to TwinCAT at runtime without the need for 

complex compilation. The real-time part of RDDS.NG acts as a TcCOM module 

with an associated task in TwinCAT. The content of the TcCOM module and the 

task inputs and outputs can be easily defined through graphical parameteriza-

tion in the RDDS.NG client. On the Beckhoff C5102 Industrial PC (IPC) used for 

control, the set and actual values required for visualization and operation are 

transferred between the modules via the ADS protocol. Within the higher-level 

client-server architecture, communication between the real-time program and 

clients takes place via the standard Windows Communication Framework (WCF) 

protocol, which can be processed via common network systems.“

Multi-core capabilities in hardware and software

RTS uses three 19-inch C5102 slide-in IPCs as the computer hardware for the 

Rolls-Royce test rig. One of them serves as the actual control computer running 
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Earning long-term customer loyalty in the sporting goods industry requires 
products that perform at the highest level, every time. On part of the man-
ufacturers, this necessitates a significant amount of product testing prior to 
market introduction and quality control in manufacturing in order to ensure 
the highest level of quality. This is where Automated Design Corporation 
(ADC), based in Romeoville, Illinois, USA, comes into play. As a custom auto-
mation solutions provider, ADC leverages PC-based control technology in its 
offering of specialized machines for testing applications in this market. 

PC-based control ensures 
high quality products in the 
sporting goods industry

ADC fills market niche with standardized and highly precise testing systems

worldwide | usa       PC Control 02 | 2018
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ADC decided to standardize on Beckhoff control 

technology with a CP6706 Panel PC as all-in-one 

controller and HMI, here in a custom testing machine 

for a sporting goods manufacturer.
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easy fit as a supplier in this regard, because they offer an integrated solution, 

complementing the proprietary ADC MechLab software for test applications in 

an ideal way. Since then we use Beckhoff Industrial PC hardware, TwinCAT 3 

as the software for PC-based control, I/O components for data acquisition and 

EtherCAT for communication. Moreover, we benefit from the possibility to pro-

gram C++ and .NET in one environment with the control application.”

ADC implements TwinCAT 3 as the software programming environment and 

runtime for the load frame systems, leveraging the TwinCAT 3 PLC and PLC 

NC/PTP packages for motion control. “Since we decided to use TwinCAT 3 and 

EtherCAT, seamless communication is ensured among all components. Through 

the use of an ADS router, TwinCAT also easily connects to custom user interfaces 

and third-party devices,” notes Bitsky. 

Benefits through openness, modularity and compact design

In order to meet the requirements for compact motion control in the small test-

ing systems, ADC uses AM8121 servomotors with One Cable Technology (OCT), 

connected to EL7211 servo terminals from Beckhoff. Thomas Bitsky Jr. explains: 

“The Beckhoff approach with the OCT technology not only removes up to 

50 percent of the cabling requirements, it also greatly simplifies installation and 

commissioning.”

Thomas Bitsky Jr., Lead Developer at ADC, talks about the decision to develop 

test systems for sports equipment, including balls, shoes, bats, and other equip-

ment for golf and baseball: “In the early 1990s, we discovered a niche we could 

fill in the sporting goods market for standardized, automated testing systems. 

Until then, most of the solutions in the industry were homegrown assemblies. 

Often, these machines had little to no documentation, creating problems in 

operation and maintenance, and yielding results that were imprecise or couldn’t 

be replicated. As automation specialists, we knew we could provide the precise 

and consistent solutions customers needed, and back up new systems with 

high-quality service and support.”

For that purpose, ADC developed a standard line of load frames based on PC-

based control technology from Beckhoff. A load frame, in simple terms, is a 

platform upon which a testing assembly can be built. ADC currently offers three 

standard options for their load frames: the GEN IV (Compression System), which 

is a tabletop-based solution for pressure testing of golf balls. Next, the Com-

pression and Tension System (CTS) is a bench-top based system with higher load 

capacity, which is designed for testing balls, bats and materials used in athletic 

products. Finally, the Size, Weight and Compression (SWC) System accurately 

reports the physical characteristics of any golf ball or core, and adapts to test 

balls for other sports as well. The advanced, floor-mounted SWC system consists 

of a variety of individual testing stations, and utilizes a SCARA robot to move 

test products from station to station. 

PC-based control replaces traditional control architecture

Thomas Bitsky Jr. explains that in the early days, ADC purchased a traditional 

PLC, an HMI, a servo system and sometimes additional control technology from 

a variety of different vendors: “The first few days when starting up a project 

back then were spent just connecting each of these very different systems 

and establishing acceptable communications. Therefore, these varied system 

architectures would not be a viable long-term solution. Given our extensive 

background in software development, we decided to use Microsoft Visual Basic 

(VB) for automation projects to move away from the traditional PLC. We found 

that Beckhoff as the specialist in PC-based control technology would be an 

ADC team (left to right): Lisa Bitsky, President, Joe Bitsky, Vice President; 

Robert Sleazak, Technician; Drew Slack, Office Manager; Thomas Bitsky Jr., 

Lead Developer; Ryan Starbuck, Machinist; Thomas Bitsky, Founder and CEO. 

This particular machine, called the 

Impactor, provides drop-test data for 

sporting goods materials.
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The TwinCAT automation platform is ideal to support the custom MechLab 

software solution developed by ADC, which is used for testing applications and 

the user interface.

Lead Developer Thomas Bitsky Jr., pictured here, programs on a test rig that inte-

grates a full Beckhoff control system. The flexiblity of the automation system makes  

it possible to easily transfer and reuse project code on current and future projects. 

Increased functionality with reduced cost and time requirements

As the implementation of Beckhoff products has become widespread across 

multiple product lines, ADC realized significant user benefits. Thomas Bitsky Jr. 

comments: “PC-based control has allowed us to expand the capabilities of our 

equipment without massive investments in building circuit boards and custom 

electronics. We’ve achieved sizeable cost reductions by integrating Beckhoff 

solutions. Via OCT and efficient I/O systems, our cabling costs were cut in half. 

Construction of electrical cabinets is also faster and less expensive, as we use 

fewer terminals and have less to wire.”

The same applies to programming and commissioning time in his opinion: “Pro-

gramming now takes days instead of weeks or even months as seen previously. 

This enables us to focus on the parts of the machine that the user cares about 

most – the user interface and data collection.” 

Bitsky sums up the business relationship ADC has with Beckhoff: “Overall, 

Beckhoff has helped us standardize our equipment, which is incredibly valuable. 

These days, Beckhoff hardware and TwinCAT software constitute the go-to plat-

form in all our projects. We use an economical, compact Beckhoff Panel PC for 

PLC projects. We lean on TwinCAT and EtherCAT for the real-time control, and 

then leverage additional programming options in the same environment to open 

a world of possibilities beyond traditional automation. This is the vision that we 

continue to work toward: ADC can now scale systems to suit any application, 

offering our customers more tightly-integrated, standard solutions while reduc-

ing our own costs and commissioning time.”

The rapid acquisition, transmission and storage of data are vital to the success 

of any testing application. Lead Developer Bitsky explains: “With sub-milli-

second communication times and optimal bandwidth utilization, EtherCAT 

allows us to collect data from sensors at very high speeds in an ecosystem that 

answers all communication needs for automation.” To this end, ADC integrates 

a wide variety of Beckhoff EtherCAT I/O terminals as well as EtherCAT Box I/O 

modules. “Because it is widely accepted by thousands of technology providers, 

EtherCAT provides the basis to connect a vast range of automation hardware. 

Furthermore, the ability to quickly add new functionality as needed via EtherCAT 

Terminals has made developing and upgrading ADC systems much easier,” adds 

Bitsky. 

The company has moved into an all-in-one hardware solution by standardizing 

on a Beckhoff CP6706 Panel PC. This compact device offers an integrated 

7-inch touchscreen display, 1.75 GHz Intel® Atom™ processor with 2 cores and 

Windows Embedded Standard 7 operating system. Bitsky discusses the benefits 

of the Panel PC: “The CP6706 Panel PC covers all our needs, including motion 

control, and provides us with ample power and flexibility in a very compact 

package.”

Further information:
www.automateddesign.com
www.beckhoffautomation.com 
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Further information:
www.ethercat.org

EtherCAT approach supported  
by key TSN switch vendors

Moxa, Hirschmann-Belden, Hilscher and Xilinx will implement  
EtherCAT TSN stream adaptation in their TSN switches

From left to right: Michael Zapke (Xilinx), Hans-Jürgen Hilscher (Hilscher), Stephan Kehrer (Hirschmann-Belden) 

and Martin Rostan (ETG) at the ETG press conference held during Hannover Messe



29
|

PC Control 02 | 2018       ETG

today to build TSN switches with integrated EtherCAT bridges. That’s why it is 

a must for us to expand our gateway portfolio with this technology.” 

Christoph Fritsch, Industrial IoT, Scientific, & Medical Business Unit Director 

of Xilinx, explains the support from Xilinx as follows: “New automation 

technologies need embedded platforms with adaptable services and the right 

connectivity. TSN is a breakthrough that helps create new business models 

and EtherCAT’s impressive ecosystem provides proven field devices. That’s 

why Xilinx’s engineering teams and the networking specialist company SoC-e 

brought EtherCAT and TSN onto Xilinx® Zynq® SoCs for a successful deploy-

ment of TSN that has already been established today.” 

In November 2017 the EtherCAT Technology Group (ETG) became the first ma-

jor fieldbus organization to publish a TSN profile that specifies how EtherCAT 

will make use of TSN technologies. Now key TSN technology providers and 

major switch manufacturers have announced support for this approach: Moxa, 

Hirschmann, Hilscher and Xilinx will all implement the EtherCAT TSN stream 

adaptation functionality in their TSN switches and infrastructure products. 

This will allow users to directly connect EtherCAT slave devices and entire 

networks to heterogeneous TSN domains. The stream adaptation feature in 

the profile describes the use of standard TSN features and does not make 

any changes to TSN, nor does it require any changes to standard EtherCAT 

slave devices.

The EtherCAT Technology Group is coordinating the TSN-related EtherCAT 

specifications through a liaison with the IEEE 802.1 Working Group. As a 

result, the ETG Technical Working Group can access draft IEEE 802.1 spec-

ifications and ensure that the EtherCAT TSN profile follows all the latest 

developments.

For ETG Executive Director Martin Rostan, this shows that the ETG is on the 

right track with the organization’s TSN integration approach: “Even though 

TSN has not yet arrived in real-world applications, key technology providers 

have already committed themselves to the EtherCAT approach.” 

Jack Lin, Product Manager at Moxa, is convinced that TSN expands the field 

of possible EtherCAT applications: “Moxa is dedicated to driving the evolution 

of the manufacturing industry by actively developing innovative technologies 

like TSN. TSN technology ensures reliable delivery of critical data and opens up 

exciting new possibilities for EtherCAT. It is for this reason that we are strongly 

committed to providing support for the EtherCAT TSN approach.”

This is further underlined by Oliver Kleineberg, Global CTO of Industrial 

Networking with Hirschmann, a Belden Brand: “The TSN stream adaption 

functionality allows the proven and well established EtherCAT technology 

to seamlessly interface with TSN networks. This means EtherCAT can imme-

diately utilize the benefits of TSN networks, creating a feasible way forward 

to address the requirements of demanding automation applications now and 

in the future.”

Hilscher CEO Hans-Jürgen Hilscher adds: “Hilscher supported EtherCAT from 

the beginning and has seen big growth rates over the years. On the other side 

we see the upcoming TSN technology which brings us real-time Ethernet as 

part of an IEEE standard. Both technologies fit together perfectly and their 

combination is a great opportunity for the industrial communications market. 

With our network controller netX we already have the technology in-house 

Further information:
www.ethercat.org

Shortly before Hannover Messe 2018, the ETG welcomed the robotics specialist 

company FPT Systems GmbH into the organization’s membership ranks. The 

EtherCAT Technology Group now counts 1,000 member companies in Germany 

alone. As the world’s biggest fieldbus organization, the ETG continues its strong 

growth, and the next milestone of 5,000 members worldwide is already within 

reach. This clearly demonstrates how the ETG is in a prime position at the in-

ternational level. To-date, more than half of the 4,800 ETG member companies 

are headquartered outside of Europe, with Asia holding its position as the fast-

est-growing region in the EtherCAT community.

The core business of FPT is the development of automation systems and indus-

trial robots. As specialized planners and general contractors, FPT handles all en-

gineering stages from plant planning through to implementation of production. 

ETG membership offers numerous advantages to companies who implement 

EtherCAT, Safety over EtherCAT and EtherCAT P, such as access to all specifica-

tions and the possibility to actively shape the developement of the technology.

Robotics specialist  
FPT Systems selects  
EtherCAT
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Trade shows 2018

Europe

Germany

SMM

04 – 07 September 2018

Hamburg

Hall B6, booth 228

www.smm-hamburg.com/en

Meorga Südwest

12 September 2018

Ludwigshafen

Booth D2

www.meorga.de

AMB

18 – 22 September 2018

Stuttgart

Hall 2, booth E23

www.messe-stuttgart.de/amb/en

FachPack

25 – 27 September 2018

Nuremberg

Hall 3A, booth 331

www.fachpack.de/en

WindEnergy Hamburg

25 – 28 September 2018

Hamburg

Hall B6, booth 319

www.windenergyhamburg.com/en 

Motek

08 – 11 October 2018

Stuttgart

Hall 8, booth 108

www.motek-messe.de/en

Meorga Rhein-Ruhr

10 October 2018

Bochum

Booth H2

www.meorga.de

EuroBlech

23 – 26 October 2018

Hanover

Hall 27, booth D89

www.euroblech.com/2018/english/

FMB

07 – 09 November 2018

Bad Salzuflen

Hall 20, booth E14

www.fmb-messe.de/en

SPS IPC Drives 

27 – 29 November 2018

Nuremberg 

Hall 7, booth 406

www.mesago.de/en/SPS

Finland

Alihankinta messut

25 – 27 September 2018

Tampere 

Hall A, booth 819

www.alihankinta.fi

FinnBuild

10 – 12 October 2018

Helsinki 

Hall 6, booth 6c40 

www.finnbuild.fi

Energia

23 – 25 October 2018

Tampere 

Hall A, booth H3

www.energiamessut.fi

Smart Factory

20 – 22 November 2018

Jyväskylä 

Booth C-201

www.smart-factory.fi

France

All4Pack

26 – 29 November 2018

Villepinte 

Hall 6, booth D 022

www.all4pack.fr

Norway

ONS

27 – 30 August 2018

Stavanger

Hall 3, booth 3120

www.ons.no

Spain

Matelec

13 – 16 November 2018

Madrid

www.ifema.es/matelec_01/ 

Sweden

Scanautomatic

09 – 11 October 2018

Gothenburg  

Hall B, booth 05:51

www.scanautomatic.se

Switzerland

Sindex

28 – 30 August 2018

Bern

Hall 2, booth D02 

www.sindex.ch
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Turkey

Robot Investment Forum

16 – 18 October 2018

Istanbul

Booth H31

www.robotyatirimlari.com

Africa

South Africa

Electra Mining Africa

10 – 14 September 2018

Johannesburg 

www.electramining.co.za

Asia

China

AHTE

03 – 06 September 2018

Shanghai

www.shanghaiahte.com

China Wind Power

17 – 19 October 2018

Beijing

www.chinawind.org.cn

China Brew & Beverage

23 – 26 October 2018

Shanghai

www.chinabrew-beverage.com

Industrial Automation Show

06 – 10 November 2018

Shanghai

www.industrial-automation-show.com

 

India

Automation Expo

29 August – 01 September 2018

Mumbai

Hall 1, booth E3

www.automationindiaexpo.com

Japan

Jimtof

01 – 06 November 2018

Tokyo

Hall 5, booth E5035

www.jimtof.org

Malaysia

ISA Malaysia Automation Conference & 

Exhibition

28 – 29 November 2018

Kuala Lumpur

www.isa-malaysia-expo.org

Singapore

Industrial Transformation Asia Pacific

16 – 18 October 2018

Singapore

Hall 2, booth R14

www.industrial-transformation.com

United Arab Emirates

SPS Automation Middle East

18 – 19 September 2018

Dubai

www.spsautomationme.com

Wetex 

23 – 25 October 2018

Dubai

www.wetex.ae

Adipec

12 – 15 November 2018

Abu Dhabi

Hall 8

www.adipec.com

North America

Canada

ATX Montreal 

14 – 15 November 2018

Montreal, QC 

Booth 1615

www.atxmontreal.com

USA

Hannover Messe USA 

(co-located with IMTS) 

10 – 15 September 2018

Chicago, IL 

East Building, booth 134417

Beckhoff partner booth 

EtherCAT Technology Group

East Building, booth 134117

www.hannovermesseusa.com/trade-

shows/iamd-usa

Pack Expo International 

14 – 17 October 2018

Chicago, IL 

South building, booth 3183

www.packexpointernational.com

FABTECH 

06 – 08 November 2018

Atlanta, GA

Building B, booth 9429 

www.fabtechexpo.com
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Further information:
www.beckhoff.com/trade_shows
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