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ETS DIDACTIC – Solutions  Editorial

PEOPLE AND TECHNOLOGY – ONE UNIT TO SUCCESS

Welcome to ETS DIDACTIC 

ETS DIDACTIC GMBH is your partner for in-house and institutional 

education and training in the professional ıelds of electrical enginee-

ring and metal technology.

Subjects like pneumatics, Electropneumatics, drive technology, power  

electronics, automation engineering, sensor systems, bus systems,  

instrumentation, gear technology and the complete scope of building 

systems engineering including renewable energies can all be counted 

among the strengths of the company.

The spectrum of services oĳered by ETS DIDACTIC GMBH ranges 

from the planning and outıtting of complete training facilities to the 

provision of learning and teaching materials. Apart from the after-sales 

service, the oĳering of services is rounded oĳ by practical workshops 

specially tailored for trainers and instructors. 

Vocational schools, training centres of the ICC, Chamber of Crafts or 

the industry, polytechnics and universities are among the long-stan-

ding customers of ETS DIDACTIC GMBH.

Udo Urban

Managing Director (CEO)

ETS DIDACTIC
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Technology that fascinates: understanding – comprehending – applying

ETS DIDACTIC GMBH is the pioneer and market leader in the develop-

ment, manufacture and sales of electrical, automation and mechatronic  

workstations for training and instruction.

ETS DIDACTIC GMBH counts among the leading international  manu-

facturers in the market environment. Located in Kinding, in the beau-

tiful natural reserve of Altmühltal – high-quality products and solutions 

are developed and manufactured for you.

In the training centre in Kinding, the focus is on the practical applica-

tion of the systems and fast learning of new technologies by the cus-

tomers.

The knowledge, experience and the above-average personal involve-

ment of the motivated employees of ETS DIDACTIC GMBH are vital 

factors for the company
s eĴciency.



Welcome in Germany – Bavaria

With the start-up of the new ICE-route between Munich and Nurem-

berg, the Altmühl region, with its regional railway station at Kinding  

has got a new connection to the national and international railway net-

work. You now have the option to travel comfortably by train when 

you visit us for seminars taking place in Kinding-Haunstetten. The-

re are local taxi companies in service for the drive to Haunstetten. We 

would be happy to provide help in organising the trip.

MADE IN GERMANY – MADE IN BAVARIA!

Visit us in the valley of river Altmühl 

ETS DIDACTIC – Solutions  Visit us
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INGOLSTADT HBF

NÜRNBERG HBF
(Anschlüsse in alle Richtungen)

MÜNCHEN HBF
(Anschlüsse in alle Richtungen)

INGOLSTADT NORD

KINDING (Altmühltal)

ALLERSBERG (Rothsee)

Augsburg

Donauwörth

Treuchtlingen

Regensburg
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Naturpark Altmühltal

Kloster Weltenburg
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ETS DIDACTIC – Solutions  People and technology – A successful combination

Analysis

Procurement / Design construction

Conception

Consultation / planning

Service / Seminars

  A good room concept is based on professional 

advice. The technical consulants of  ELABOTrai-

ningsSysteme are pleased to support you in the 

local planning phase. Beneıt from their technical 

expertise and experience.

  Planning a room concept is more than selecting 

the furniture. Each room concept is adapted to 

and developed for the local requirements of the 

customer. Taking into account the learning con-

tents an equipment list can be set up. As soon 

as the extent is deıned, the storage equipment is 

optimised and designed.

PEOPLE  AND TECHNOLOGY -  A  PERFECT MATCH

To plan a custom-made room concept with you, we proceed in the following steps:



99



10 ets-didactic.de

ETS DIDACTIC – Solutions  Training Concept

TRAINING CONCEPT

Hardware Training Systems for every Demand 

Compact Boards

  Their didactical concept makes our training systems in A4 format 

outstanding. 

   The photorealistic design of their front panels with pictures and war-

ning signs assist and guide the user in his experiments. 

  The systems can be mounted in an A4 frame or placed directly on 

a table.

Experiment boxes

  Construct your own  

experiments – from simple wi-

ring to complex circuits

BST®-BuildingSystemsTrainer

  The Ĳexible training system from ELABOTrainingsSysteme  

for building automation – based on real components.



Seminars – Excellence in Training 

Fast and safe into new technologies

  Seminars for instructors are oĳered for all ıelds of electrical  

engineering. 

  Vocational schools, colleges, universities and industry are among  

the customers of ELABOTrainingsSysteme.

11
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ETS DIDACTIC – Solutions  Training Concept

TRAINING CONCEPT

Innovative Hardware / Perfect Courseware

Structure of the manuals

  Ringbinder principle

  Dividers

    Incorporation of  

personal documents

Trainer part / Practical experiments

  100 % function guarantee

  High print quality

    Digital and on paper

     Original photographs  

with practical references

    Detailed work instructions

Transparency sets / manufacturer documents

  Colour transparencies with legend

  Clear layout

 Fundamental instruction

 Various languages

Furniture

  Technically matched conception

  Excellent functionality

   Ergonomics at the workplace

   Outstanding design
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Student Edition 
 

 Energy supply systems  1 

Energy supply systems 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Student Edition 
Version 4.3 – Order no. 43511CD-ENG 

 

 
 
Instructor’s Edition 
 

 Energy supply systems  1 

Energy supply systems 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Instructor’s Edition 
                                              Version 4.3 – Order no. 43510CD-ENG 

 

Set of transparencies

Energy supply systems 

Energy supply systems 

Set of transparencies 
Version 4.2 – Order no. E43 512

Energy supply systems ELABO

BST protective measure

Building connection boxes

Feeder 
L1, L2, L3, N, PE

Operating mode switch
Measuring/operation

ON/OFF switch
Phase control

Meter unit with
distributor

Load circuits

Main earthing bar
and

equipotential bonding

36

Learning software

  Accompanying the hard- and system software

  Individual learning progress

    Combination of theory and practice

    Function simulation

m
ul

tim
ed

ia Teachware
Order No.: 43510CD-ENG

Energy supply systems

BST®–BuildingSystemsTrainer

Instructor's Edition

Version 4.

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: sales@elabo-ts.com
www.elabo-ts.com

TECHNOCards®

  Depiction of the parameters  

in function groups

  Commissioning instructions

 Safety functions

  Individual learning help
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TN-S System

TT System

L1
L2
L3
N
PE

(System earth electrode)

Bridge plug - 

mains confi guration

Bridge plug - 

mains confi guration

Foundation earth electrodes

Foundation earth electrodes

(System earth electrode) (Local earth electrode)

4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Three LEDs for phase display

Meter cabinet with distribution 
system according 
to VDE - AR N 4101

House meter box with LV HRC fuses 

Key and release button 
for mains connection

Power supply via 4mm safety connecting lines 
(power supply with EMERGENCY STOP required)

Power supply for fault simulator via power cord 
(required for operating the fault simulator)

Operating selector switch: 
Measuring / operation

Antenna system earthing

1P/N/PE lighting circuit

1P/N/PE earthed socket circuit

3P/N/PE three-phase circuit, 16 A

Doorbell push button for Umax. 12 V AC / DC

Hot and cold water system 
(electricerly connected)

Cover of  fault simulator

Main earthing bar

Junctionbox for 
broathband communication

Replica of  foundation earth elect-
rodes with diff erent resistances

Junctionbox for telecommunication

43514-ENG

Please observe all the necessary
safety regulations, laboratory rules 
and take the necessary safety
precautions when setting up and 
testing the systems!

CAUTION!

Protective Measures – Overview
BST®−BuildingSystemsTrainer

TECHNOCard ®



13

"everything from a single source"

"THE" SYSTEM

  Hardware from industrial market leaders

  Didactically prepared courseware

  Perfect, ergonomic workplaces
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ELECTRICAL ENGINEERING 

ELECTRONICS

MEDIA-T3BoxX

Electrical Engineering / Electronics 

Digital Technology

Microcomputer / Microcontroller

Electrical Safety / Protective Measures 

Control Engineering

Photovoltaics

 

Transformers

Reactive Power Compensation
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ETS DIDACTIC – Solutions  MEDIA-T3BoxX

Highlights

 Clear red stroke

  Approx. 1000 questions and answers

 14 examinations

  Many Power Point transparencies

 Each chapter is complete in itself

 Hardware-independent learning

 Modular ordering possible

Enhance your lessons with fresh, easy and uncomplicated ideas with 

a hardware-independent training concept for electrical  

engineering. 

In 9 subjects, participants are taught the principles of electrical engi-

neering based on a student script.

The trainer's documents are highlighted by a connecting thread.

1000 questions and answers as well as many complete examination 

units make sustained training easily achievable. 

The documents are divided into approx. 160 – 175 teaching units.

Special layout:

The instructor can see from the colours whether the student has the 

same information or whether he must work out the formulas,  

calculations or the diagram with the participants.

TRAINING CONCEPT, ELECTRICAL ENGINEERING ƃ

9 Subjects, 64 Chapters, 775 Pages in 3 Folders 

Teaching – Training – Technology

Discover the well thought-through concept of the Media-T3BoxX.
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CONCEPT EXAMPLE: MEDIA-T3BOXX

Subject: Electrical Machines 

Instructor

Presentation Aids

Examination preparation

Examination

Questions

Examination 1 Examination 2

Questions and solutions

Examination 1 & solution Examination 2 and solution

 
 
Dozent 
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8.2.2 Rotor 
Bei Gleichstrommaschinen besteht der Rotor aus Rotorkörper, Rotorwicklung, Strom-
wender und gegebenenfalls Lüfter. 
Bei Gleichstromgeneratoren wird in der Regel der Rotor als Anker bezeichnet, weil in 
ihm Spannungen induziert werden. 

8.2.3 Stromwender 
Der Stromwender, auch mit Kollektor oder Kommutator bezeichnet, besteht aus einzel-
nen in Umfangsrichtung voneinander und gegen die Welle isolierten Hartkupferlamellen. 
 
Stromwender im Schnitt 
 
 

 
 
Der Stromwender wandelt beim Generator die induzierte Wechselspannung in eine 
Gleichspannung um. Beim Motor dient er zur Umwandlung der angelegten Gleich-
spannung in eine Wechselspannung. 

8.2.4 Funktionsweise 

8.2.4.1 Gleichstromgenerator 
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Leerlaufkennlinie und Belastungskennlinie Nebenschlussgenerator 

  
Aus der Leerlaufkennlinie ist erkennbar, dass die Spannung des Generators proportio-
nal mit dem Erregerstrom ansteigt. Bei Einsetzen der Sättigung des Eisens knickt die 
Kurve entsprechend der Hysteresekurve ab und eine weitere Erregerstromerhöhung 
bewirkt keinen Spannungsanstieg mehr. 
Die Leerlaufkennlinie beginnt bei der Remanenzspannung, die vom vorhergehenden 
Betrieb des Generators im Eisen zurückgeblieben ist. Dabei ist darauf zu achten, dass 
der Strom bei Wiederaufnahme des Betriebes so gerichtet ist, dass sein Magnetfeld die 
gleiche Richtung aufweist wie die Richtung des Feldes aus dem Restmagnetismus. 
Andernfalls würde der Restmagnetismus abgebaut und der Generator könnte seine 
Spannung nicht aufbauen. 
 
Die Drehzahl während der Aufnahme der Leerlaufkennlinie ist konstant. Der Feldsteller 
und die Erregerwicklung liegen in Reihe. So ergibt sich die induzierte Spannung aus 
dem Produkt von Erregerstrom und den Widerständen von Erregerwicklung und 
Feldsteller. 
 
    )RR(IU STEe0  
 
Eine Veränderung der Leerlaufspannung wird durch eine Erregerstromänderung über 
den Feldsteller erreicht. Aus diesem Zusammenhang kann der maximal mögliche Erre-
gerstrom bestimmt werden. 

    0
e

E ST
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Die Belastungskennlinie des Nebenschlussgenerators stellt die Abhängigkeit der 
Klemmspannung vom Belastungsstrom dar. Beim Nebenschlussgenerator wird ein Teil 
des Ankerstromes (2-6%) zur Nebenschlusswicklung abgezweigt. Daraus folgt, dass 
der Netzstrom um den Betrag des Erregerstromes geringer als der Ankerstrom ist. 
 
    N A eI I I  
 
Die zur Verfügung stehende Klemmenspannung des Nebenschlussgenerators sinkt mit 
zunehmender Belastung. 
 
    Kl 0 N e iU U (I I ) R  
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Strom I 

UR = Remanenzspannung 

Belastungspunkt 

Differenz durch 
Ankerrückwirkung 

Nennstrom 

IK

Sättigung 
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Ständeranlasser 
Beim Ständeranlasser werden in die Zuleitungen des Ständers Vorwiderstände ge-
schaltet. Dadurch ergibt sich ein Spannungsteiler, die Spannung am Motor verringert 
sich und damit auch der Strom durch die Wicklungen. 
Großer Nachteil dieses Anlassverfahrens ist die Verlustleistung der Vorwiderstände. 

Kusaschaltung 
Prinzipdarstellung der Kusaschaltung (Kurzschluss-Sanftanlauf) 
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Ständer einer Gleichstrommaschine 

 

 
Stromwender 
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Thema: 
Elektrische Maschinen 

 
 

 
 
 
 
 
 
 
 

Elektrische Maschinen: Prüfungsvorbereitung 
 
 

 
 
Präsentationshilfen 
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Magnetfelder in einer Maschine mit einem Polpaar 
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8.1 Wozu dienen elektrische Maschinen? 

8.2 Was bedeutet Rotor und Stator? 

8.3 Was besagt Innen- bzw. Außenpolmaschine?  

8.4 Nach welchen Kriterien können elektrische Maschinen eingeteilt werden?  

8.5 Aus welchen Teilen besteht der Ständer einer Gleichstrommaschine? 

8.6 Aus welchen Teilen besteht der Läufer einer Gleichstrommaschine? 

8.7 Wie ist der Kommutator einer Gleichstrommaschine aufgebaut?  

8.8 Wozu dient der Stromwender in einer Gleichstrommaschine?  

8.9 Wann besteht zwischen den Bürsten eines Gleichstromgenerators der 
größte Potentialunterschied?  

8.10 Wann tritt bei Gleichstromgeneratoren das Ankerquerfeld auf und wovon 
ist es abhängig?  

8.11 Was bewirkt das Ankerquerfeld in Bezug auf das Hauptfeld des Gleich-
stromgenerators? 

8.12 Wie äußert sich das Auftreten des Ankerquerfeldes in Bezug auf die elek-
trisch neutrale Zone? 

8.13 Warum kommt es bei Belastung des Gleichstromgenerators an den Bürs-
ten zu einem Bürstenfeuer, und wie kann dieses unterbunden werden? 

8.14 Wovon ist die induzierte Spannung eines Gleichstromgenerators abhängig? 

8.15 Wo liegen die geometrische und die elektrische neutrale Zone im Leerlauf 
und bei Belastung eines Gleichstromgenerators (ohne Wendepole und 
Kompensationswicklung)? 

8.16 Wo liegen die geometrische und die elektrisch neutrale Zone beim Gleich-
stromgenerator immer? 

8.17 Warum ist bei Gleichstrommotoren ein Stromwender erforderlich? 
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8.1 Wozu dienen elektrische Maschinen? 
Elektrische Maschinen dienen zur Umwandlung von mechanischer Energie in elektri-
sche Energie (Generatoren) und umgekehrt (Motoren). 

8.2 Was bedeutet Rotor und Stator? 
Rotor: Ist die Gesamtheit der beweglichen Teile in einer elektrischen Maschine. 

Stator: Ist die Gesamtheit der feststehenden Teile in einer elektrischen Maschine. 

8.3 Was besagt Innen- bzw. Außenpolmaschine?  
Bei Innenpolmaschinen wird das Hauptmagnetfeld im Läufer bereitgestellt und bei Au-
ßenpolmaschinen wird es im Ständer bereitgestellt. 

8.4 Nach welchen Kriterien können elektrische Maschinen eingeteilt werden?  
 Gleichstrom- und Wechselstrommaschinen 

 Außenpol- und Innenpolmaschinen 

 Motoren und Generatoren 

8.5 Aus welchen Teilen besteht der Ständer einer Gleichstrommaschine? 
Zum feststehenden Teil einer Gleichstrommaschine gehören das Joch (das Gehäuse), 
die Polkörper, das Klemmbrett, ggf. die Wendepole, die Erregerwicklung, ggf. die 
Wendepolwicklung, die Lagerschilde, ggf. die Kompensationswicklung, die Kohlebürs-
ten und die Halter der Kohlebürsten. 

8.6 Aus welchen Teilen besteht der Läufer einer Gleichstrommaschine? 
Zum beweglichem Teil einer Gleichstrommaschine gehören die Rotorwelle, der Rotor-
körper, die Lager, die Rotorwicklung, der Stromwender und ggf. der Lüfter.  

8.7 Wie ist der Kommutator einer Gleichstrommaschine aufgebaut?  
Der Kommutator oder Kollektor besteht aus einzelnen in Umfangsrichtung voneinander 
und gegen die Welle isolierten Hartkupferlamellen. 

8.8 Wozu dient der Stromwender in einer Gleichstrommaschine?  
Der Stromwender wandelt die in einem Gleichstromgenerator induzierte Wechselspan-
nung in eine Gleichspannung um. Beim Gleichstrommotor dient er zur Umwandlung 
der angelegten Gleichspannung in eine Wechselspannung. 

8.9 Wann besteht zwischen den Bürsten eines Gleichstromgenerators der 
größte Potentialunterschied?  
Der größte Potentialunterschied zwischen den Bürsten besteht bei Gleichstromgenera-
toren, wenn die Bürstenbrücke in der elektrisch neutralen Zone steht. 

 
 
Prüfung 1 
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8.1 Was bedeuten Rotor und Stator? 

Der Rotor einer elektrischen Maschine ist der sich drehende Teil, der Stator ist der festste-
hende Teil: 

             
   5+5=10P. 

8.2 Was besagt Innen- bzw. Außenpolmaschine? 

Bei einer Innenpolmaschine handelt es sich um eine elektrische Maschine deren Hauptmag-
netfeld im Läufer hervorgerufen wird. Bei der Außenpolmaschine wird das Hauptmagnetfeld 
im Ständer hervorgerufen. 

             
   5+5=10P. 

8.3 Nach welchen Kriterien können elektrische Maschinen eingeteilt werden? 

Elektrische Maschinen können in Motoren und Generatoren, in Gleichstrom-maschinen und 
Wechselstrommaschinen und in Innenpol- bzw. Außenpolmaschinen unterteilt werden. 

             
    6x3=18P. 

8.4 Wie ist der Kommutator einer Gleichstrommaschine aufgebaut? 

Der Kommutator einer Gleichstromstrommaschine besteht aus in Umfangsrichtung angeord-
neten Hartkupferlamellen. Die Lamellen sind untereinander und gegen die Welle des Läu-
fers isoliert. 

             
   5+5=10P. 

8.5 Wozu dient der Stromwender einer Gleichstrommaschine? 

Der Stromwender einer Gleichstrommaschine dient zur Umwandlung des Wechselstromes in 
Gleichstrom beim Generator, oder umgekehrt beim Motor. 

             
   5+5=10P. 

8.6 Wann besteht zwischen den Bürsten eines Gleichstromgenerators der 
größte Potentialunterschied? 

Der größte Potentialunterschied besteht bei Gleichstromgeneratoren zwischen den Bürsten 
wenn diese in der elektrischen neutralen Zone steht. 

             
   10P. 
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8.1 Was bedeuten Rotor und Stator? 

Der Rotor einer elektrischen Maschine ist der sich drehende Teil, der Stator ist der 
feststehende Teil: 

             
   5+5=10P. 

8.2 Was besagt Innen- bzw. Außenpolmaschine? 

Bei einer Innenpolmaschine handelt es sich um eine elektrische Maschine deren 
Hauptmagnetfeld im Läufer hervorgerufen wird. Bei der Außenpolmaschine wird das 
Hauptmagnetfeld im Ständer hervorgerufen. 

             
   5+5=10P. 

8.3 Nach welchen Kriterien können elektrische Maschinen eingeteilt werden? 

Elektrische Maschinen können in Motoren und Generatoren, in Gleichstrommaschinen und 
Wechselstrommaschinen und in Innenpol- bzw. Außenpolmaschinen unterteilt werden. 

             
    6x3=18P. 

8.4 Wie ist der Kommutator einer Gleichstrommaschine aufgebaut? 

Der Kommutator einer Gleichstrommaschine besteht aus in Umfangsrichtung angeord-
neten Hartkupferlamellen. Die Lamellen sind untereinander und gegen die Welle des 
Läufers isoliert. 

             
   5+5=10P. 

8.5 Wozu dient der Stromwender einer Gleichstrommaschine? 

Der Stromwender einer Gleichstrommaschine dient zur Umwandlung des Wechsel-
stromes in Gleichstrom beim Generator, oder umgekehrt beim Motor. 

             
   5+5=10P. 

8.6 Wann besteht zwischen den Bürsten eines Gleichstromgenerators der 
größte Potentialunterschied? 

Der größte Potentialunterschied besteht bei Gleichstromgeneratoren zwischen den 
Bürsten, wenn diese in der elektrischen neutralen Zone stehen. 

             
   10P. 
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8.1.1 Wozu dienen elektrische Maschinen? 

Elektrische Maschinen dienen zur Umwandlung von mechanischer Energie in elektrischer 
(Generatoren) oder zur Umwandlung von elektrischer Energie in mechanische (Motoren). 

             
   5+5=10P. 

 
 

8.1.2 Warum kann bei Drehstrommaschinen der Stromwender entfallen? 

Der Stromwender kann bei Drehstrommaschinen entfallen weil durch das Drehfeld des Netz-
stromes ein umlaufendes Drehfeld bereitgestellt wird. 

             
     5P. 

 
 

8.1.3 Welche grundsätzliche Unterscheidung wird für Drehstrommaschinen 
vorgenommen und woher resultiert diese? 

Eine grundsätzliche Unterscheidung findet bei Drehstrommaschinen zwischen Synchronma-
schinen und Asynchronmaschinen statt. Synchronmaschinen haben eine Läuferdrehzahl 
die gleich der Drehfelddrehzahl ist. Asynchronmaschinen haben eine Läuferdrehzahl die 
ungleich der Drehfelddrehzahl ist. 
 14P. 

8.1.4 Warum dreht sich der Läufer einer Drehstromsynchronmaschine syn-
chron mit der Drehfelddrehzahl? 

Der Läufer einer Drehstromsynchronmaschine kann sich deshalb mit synchroner Drehzahl zum 
Drehfeld drehen weil seine Pole direkt gegenüber den ungleich-namigen Polen des Stän-
derdrehfeldes stehen können. 

             
   10P. 

 

8.1.5 Skizzieren Sie die Belastungskennlinien eines Drehstromsynchrongene-
rators? 

 
 
 
 
 

                   
16P. 
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8.1.1 Wozu dienen elektrische Maschinen? 

Elektrische Maschinen dienen zur Umwandlung von mechanischer in elektrische Ener-
gie (Generatoren) oder zur Umwandlung von elektrischer in mechanische Energie (Mo-
toren). 

            
    5+5=10P. 

8.1.2 Warum kann bei Drehstrommaschinen der Stromwender entfallen? 

Der Stromwender kann bei Drehstrommaschinen entfallen, weil durch das Drehfeld des 
Netzstromes ein umlaufendes Drehfeld bereitgestellt wird. 

             
     5P. 

8.1.3 Welche grundsätzliche Unterscheidung wird für Drehstrommaschinen 
vorgenommen und woher resultiert diese? 

Eine grundsätzliche Unterscheidung findet bei Drehstrommaschinen zwischen Syn-
chronmaschinen und Asynchronmaschinen statt. Synchronmaschinen haben eine Läu-
ferdrehzahl, die gleich der Drehfelddrehzahl ist. Asynchronmaschinen haben eine Läu-
ferdrehzahl, die ungleich der Drehfelddrehzahl ist. 

                 
3+3+4+4=14P. 

8.1.4 Warum dreht sich der Läufer einer Drehstromsynchronmaschine syn-
chron mit der Drehfelddrehzahl? 

Der Läufer einer Drehstromsynchronmaschine kann sich deshalb mit synchroner Dreh-
zahl zum Drehfeld drehen, weil seine Pole direkt gegenüber den ungleichnamigen Po-
len des Ständerdrehfeldes stehen können. 

             
   10P. 

8.1.5 Skizzieren Sie die Belastungskennlinien eines Drehstromsynchrongenera-
tors? 

 

   
                   

   10+3x2=16P. 
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TRAINING CONCEPT, ELECTRICAL ENGINEERING

9 Subjects, 64 Chapters, 775 Pages in 3 Folders

2   DC technology

3   AC technology

1   Chemistry and 

electro-chemistry

  Basic terms like substances, mixtures, chemical compounds

 Explaining and understanding the periodic table

 Diĳerent types of bonding 

 The diĳerence between cohesion and adhesion

 Diĳerent groups of substances

 Progression of an electrolysis

 Circuits of electrical voltage generators

 The electro-chemical equivalent

 Term: electrochemical series

  Various primary and secondary elements

 The electrical behaviour of electrochemical elements

 The chemical process of corrosion

 Types of corrosion protection

 Diĳerent voltage generation methods

 Evaluating the eĳect of electrical current

 The terms resistance and conductance

 Kirchhoĳ's laws

 The terms energy, work and power 

 Coulomb's Law

  InĲuence, polarisation and shielding

 Structure of a capacitor and its calculations

 How electrical ıelds are created 

 How coils work

 Explanation of AC quantities

 Eĳect of the capacitive reactance

 Eĳect of the inductive reactance

 Calculating quantities in the R-L-C AC circuit 

 Recognising and using quadripoles 

 Diĳerence between star and delta circuits

  Calculations for symmetric and asymmetric  

three-phase load circuits

 Diĳerent types of reactive current compensation

 Calculations for reactive current compensation

Instructor

Topic:

Chemistry / Electrochemistry

Chemistry / Electrochemistry: Instructor

Version 4.0 – Cat. no. 32 130

Chemistry / Electrochemistry

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor

Topic:

DC technology

DC technology: Instructor

Version 4.0 – Cat. no. 32 131

DC technology

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor

Topic:

AC technology

AC technology: Instructor

Version 4.0 – Cat. no. 32 132

AC technology

ELABOTrainingsSystemeELABOTrainingsSysteme

®

32130   Concept: Chemistry / Electrochemistry

32131   Concept: DC technology

32132   Concept: AC technology

180 pages

82 pages

126 pages
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4    Measurement technology 

and instrumentation
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  Diĳerence between the basic terms measuring, testing, calibrating

    Terms measurement accuracy and measurement errors

    Recognising and avoiding display and device faults

    Measuring instruments like moving coil mechanism,  

moving iron mechanism, electro-dynamic mechanism

   Connecting converters and peculiarities of converters

   Signal converters

   The oscilloscope

6   Switchgear

  Actuation types

  Important characteristic data

  Features of circuit breakers

   Diĳerence between disconnectors, load break switches  

and circuit breakers

  Using contactors and relays in a technically correct manner

  Selecting and using safety contactor combinations 

Instructor

Topic:

Measurement and instrumentation

Measurement and instrumentation: Instructor

Version 4.0 – Cat. no. 32 133

Measurement and instrumentation

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor

Topic:

Switchgear

Switchgear: Instructor

Version 4.0 – Cat. no. 32 135

Switchgear

ELABOTrainingsSystemeELABOTrainingsSysteme

®

32135   Concept: switchgear

32133   Concept: measurement and instrumentation

5   Electrical systems

   Explanation of types of generators

   Applications of possible generator types

   Supply networks and their advantages and disadvantages

   Diĳerentiating between voltage levels

   Diĳerentiating between forms of networks 

and network types

   Voltage drop and power loss on electrical cables

Instructor

Topic:

Electrical systems

Electrical systems: Instructor

Version 4.0 – Cat. no. 32 134

Electrical systems

ELABOTrainingsSystemeELABOTrainingsSysteme

®

32134   Concept: electrical systems

35 pages

53 pages

45 pages
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ETS DIDACTIC – Solutions  MEDIA-T3BoxX

TRAINING CONCEPT, ELECTRICAL ENGINEERING

9 Subjects, 64 Chapters, 775 Pages in 3 Folders

8   Electric machines

9   Control engineering

7   Transformers

 Structure and eĳect of transformers

 Processes under load and at no-load

 Short-circuit voltage and short-circuit current 

 Load characteristics

  Structure of single-phase and three-phase transformers

  Basic preconditions to ensure parallel operation  

of transformers

 Special transformers

 Structure of welding transformers

 Basic terms of electric machines

 Diĳerence between DC generator and motor

 Armature reaction, commutation, etc.

 Circuit types of DC machines

 Structure of AC machines

 Diĳerent applications of three-phase machines

 Distinguishing between and using special motors

 Recognising the most varied single-phase motors

  Basic terms like plant controlled system, actuating element, actua-

ting variable

 Diĳerence between controlling and regulating

  Regulation types like time scheduling,  

ıxed set point control and sequence control

 Diĳerence between continuous and discontinuous regulators 

  The most various continuous regulators and their  

interaction with other regulators

  Determining controlled systems according 

to their order

Instructor

Topic:

Electric machines

DC technology: Instructor

Version 4.0 – Cat. no. 32 137

Electric machines

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor

Topic:

Control engineering

Control engineering: Instructor

Version 4.0 – Cat. no. 32 138

Control engineering

ELABOTrainingsSystemeELABOTrainingsSysteme

®

32136   Concept: transformers

32137   Concept: electric machines

32138   Concept: control engineering

151 pages

63 pages

45 pages
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Instructor

Topic:

Transformers

Transformers: Instructor

Version 4.0 – Cat. no. 32 136

Transformers

ELABOTrainingsSystemeELABOTrainingsSysteme

®
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 Theory

 Presentation

 Test preparation

 Examination
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ELECTRICAL ENGINEERING / ELECTRONICS

Electronic Circuits Board II 

ETS DIDACTIC – Solutions   Electrical Engineering / Electronics / Digital Technology

1

Learning Objectives

Electronic Circuits Board II

  Basics of electrical engineering

  How to use oscilloscope, multi-

meter and function generator

  DC, AC and three-phase cur-

rent technology

  Operational ampliıer

  Voltage-, temperature- and 

light-dependent resistors

  Behaviour of semiconductors: 

diodes, transistors, thyristors

  Electronic circuits, ampliıers, 

trigger and power supply cir-

cuits

Technical Data

  Voltage sources:  

DC + / -15 V or + / -12 V or + / 

- 5 V / 1 A; DC 0...30 V / max. 

1 A with voltage and current  

display AC 2 x 12 V / 0,2 A 

(protected by polyswitch) 

  Function generator: frequen-

cy 0,1 Hz...200 kHz, variable 

amplitude (0…10V
p
) and wave 

form, display of all parameters

  Three-phase current generator: 

 0…10 V
rms

; line voltage: 

0…17.3 V
rms

; frequency: 

1…120 Hz, adjustable, display 

of all parameters, phase cur-

rent load: max. 400m A
rms  

  Experimenting ıeld: 

4mm safety jacks arranged in a 

19mm grid, surrounded by and 

 

 

 

 electrically connected to four 

2mm jacks.

  Mains connection: 230 V AC; 

50 Hz; 75 W; protection class I

  Safety:  

Supply outputs short-circuit 

proof and back-feed  

protected up to 40 V DC /  

24 V AC, 40 W

No. Designation Order no.

1 Electronic Circuits Board II 32200

2 Device Set Electronics 32203
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Device Set Electronics

Device Set Electronics

Storage Plate  

printed and incl. the following 

plug-in modules:

  28 ılm resistors 10 Ǝ...1 MƎ

  1 VDR resistor

  1 LDR resistor

  1 PTC resistor

  1 NTC resistor

  11 capacitors 100 pF...1 μF

  4 electrolytic capacitors  

10 μF...470 μF

  1 potentiometer linear  

1 kƎ, 0,5 W

  1 potentiometer linear  

10 kƎ, 0,5 W

  1 transformer coil N = 300

  2 transformer coils N = 900

  1 tape-wound core (1 pair)

  1 coil 100 mH 

  1 transistor NPN, BC 237,  

base left

  1 transistor NPN, BC 140,  

base left

  1 transistor NPN, BC 140,  

base right

  1 transistor PNP, BC 160,  

base left

  1 unijunction transistor PN,  

2N 4870

  1 D-MOS ıeld eĳect transistor, 

P-channel, BS 250

  1 junction ıeld eĳect transistor, 

N-channel, 2N 5485

  1  junction ıeld eĳect transistor, 

P-channel, 2N 5461

  1 diac, ER 900

  1 thyristor, TIC 106

  1 triac, TIC 206

  1 toggle switch

  1 lamp, 15 V

  1 light source

  1 operational ampliıer

  1 GA-AS light emitting  

diode, red

  1 Ge diode, AA118

  6 Si diodes, 1N4007

  1 Zener diode, ZPD 3.3 V

  1 Zener diode  ZPD 10 V

  1 relay DC 12...15 V NOC

  1 relay DC 12...15 V NCC  

2

... to put things straight

The storage boards for the plug-

in components are imprinted 

with the corresponding symbols.
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PLUG-IN COMPONENTS

Passive and Active Components

Resistors       series E12, 1 Ə ... 10 MƎ / 2 W 

(1,0 1,2 1,5 1,8 2,2 2,7 3,3 3,9 4,7 5,6 6,8 8,2)

Potentiometers    linear, 470 Ǝ, 1 kƎ, 4,7 kƎ, 10 kƎ, 47 kƎ, 0,5 W

Non-linear resistors    VDR, LDR, NTC, PTC resistors 

Capacitors    series E6, 10 pF ... 1 ƑF 

(1,0  1,5  2,2  3,3  4,7  6,8)

Electrolytic capacitors    values: 10 ƑF, 100 ƑF, 470 ƑF

Coils    100 mH

    transformer coils with 300 / 900 windings

Semiconductor components    germanium and silicon diodes

    NPN and PNP transistors

    PN unijunction transistor

    D-MOS ıeld eĳect transistor

    junction ıeld eĳect transistor, N- and P-channel

    diac, thyristor, triac, IGBT

    operational ampliıer

     Zener diode ZPD 

values: 3,3 V, 10 V

    photo diode, photo transistor

    LEDs in red, green, yellow, blue, white

Switching and display    switch, pushbutton, relays

components    lamp

Other    empty housings, with two and four pins 

Optoelectronics   Device Set Optoelectronics 32104 

(to complement device set 32203)

   photo transistor, photo diode

   optical coupler, solar cell

   LEDs



25

Overview of the Single Components

No. Designation Order no.

not ill. set of empty housings with 2 lamella plugs 32302

not ill. set of empty housings with 2 lamella plugs 32305

not ill. ılm resistor 10 Ə / 2 W 32310

not ill. ılm resistor 22 Ə / 2 W 32311

not ill. ılm resistor 33 Ə / 2 W 32312

not ill. ılm resistor 100 Ə/2 W 32313

not ill. ılm resistor 220 Ə / 2 W 32314

not ill. ılm resistor 330 Ə / 2 W 32315

not ill. ılm resistor 470 Ə / 2 W 32316

not ill. ılm resistor 680 Ə / 2 W 32317

not ill. ılm resistor 1 kƏ / 2 W 32318

not ill. ılm resistor 2,2 kƏ / 2 W 32319

not ill. ılm resistor 4,7 kƏ / 2 W 32320

not ill. ılm resistor 10 kƏ / 2 W 32321

not ill. ılm resistor 22 kƏ / 2 W 32322

not ill. ılm resistor 47 kƏ / 2 W 32323

not ill. ılm resistor 100 kƏ / 2 W 32324

not ill. ılm resistor 1 MƏ / 2 W 32325

not ill. VDR resistor, 11 V / 1 mA 32340

not ill. NTC resistor (6 kƏ) 32342

not ill. LDR resistor 32345

not ill. capacitor 100 pF / 500 V 32370

not ill. capacitor 10 nF / 500 V 32371

not ill. capacitor 47 nF / 500 V 32372

not ill. capacitor 0,1 μF / 160V 32373

not ill. capacitor 0,22 μF / 160 V 32374

not ill. capacitor 0,47 μF / 160 V 32375

not ill. capacitor 1 μF / 100 V 32376

not ill. electrolytic capacitor 10 μF / 6 V 32390

not ill. electrolytic capacitor 100 μF / 35 V 32391

not ill. electrolytic capacitor 470 μF / 35 V 32392

not ill. linear potentiometer 1kƏ 0,5 W 32402

not ill. linear potentiometer 10kƏ 0,5 W 32403

not ill. transformer coil N = 300 32420

not ill. transformer coil N = 900 32421

not ill. coil 100 mH 32422

not ill. tape-wourn core (1 pair) 32430

not ill. Zener diode 10 V / 40 mA 32440

not ill. Zener diode 3,3 V / 130 mA 32441

No. Designation Order no.

not ill.
GA-AS light emitting diode, red, without 

dropping reststor
32442

not ill.  light source 32443

not ill. LED, 5 mm, blue 32444

not ill. Ge diode, AA118 32445

not ill. LED, 5 mm, warm white 32446  

not ill. LED, 5 mm, yellow 32447

not ill. LED, 5 mm, green 32448

not ill. Si-Diode 1 A 32450

not ill. Ĳip switch (TS12) 32480

not ill. lamp, green, 15 V 32490

Not ill. transistor NPN, BC237, base left 32501

not ill. transistor NPN, BC140, base left 32502

not ill. transistor NPN, BC140, base right 32503

not ill. transistor PNP, BC160, base left 32504

not ill. unijunction transistor, PN 2N4870 32505

not ill.
D-MOS ıeld eĳect transistor, BC250,  

p-channel, gate left
32506

not ill.
JFET transistor 2N5485,  

25 V / 10 mA, n-channel, gate left
32507

not ill.
JFET transistor 2N5461, 

20 V / 10 mA, p-channel, gate left
32508

not ill. diac, ER 900 32510

not ill. thyristor, TIC 106 32511

not ill. triac, TIC 206 32512

not ill. photodiode 32520

not ill. solar cell 32521

not ill. optical coupler SFH615A 32522

not ill. phototransistor LPT80A 32523

not ill.
operational ampliıer OP741  

with 4mm connection sockets on the top
32598

not ill.
operational ampliıer OP741  

with 4mm connection sockets on the top
32599

not ill. relay DC 12...15 V NOC, 2 A 32485

not ill. relay DC 12...15 V  relay DC 12...15 V NCC, 2 A 32486

not ill.

 IC Socket 14 Pin, plug-in module IC socket, 14-

pin, on plug-in plate for 19mm grid, plate equip-

ped with 2mm jacks for easy connection

32601
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ETS DIDACTIC – Solutions  Electrical Engineering / Electronics / Digital Technology

Manual contents 

Direct Current Technology

  Electric circuit  

  Ohm's law

  Electrical resistance

  Voltage and current error  

circuits    

  Equivalent voltage sources

   Interconnection of voltage sources

  Electrical energy and power

  EĴciency and electrical power

  Power, voltage and  

current matching

Alternating Current 

Technology   

  Types of current (voltage) and 

their characteristics

  Active power  

of alternating voltages

  Three-phase AC

  Capacitor in an AC circuit

  Coil in an AC circuit

  Combination of reactive  

and active resistance

  Oscillating circuit

   RLC ılter circuit

  Transformers

Alternating Current 

Technology   

  Types of current (voltage)  

and their characteristics

   Active power of  

alternating voltages

  Three-phase AC

   Capacitor in an AC circuit

  Coil in an AC circuit

  Combination of reactive  

and active resistance

  Oscillating circuit

  RLC ılter circuit

  Transformers

Semiconductor 

Devices in Electronics

  Rectiıer diodes 

  Rectiıer circuits

  Zener diodes

  Voltage stabilization 

   Overvoltage protection

   Voltage limitation

  Light-emitting diodes

  Bipolar transistors

  Basic ampliıer circuits

 Unipolar transistors

 Junction FET

  MOS FET

  Unijunction transistor (UJT)

 Diac

  Thyristor

  Triac

 Phase control

Semiconductor Devices 
in Electronics

Instructor's Manual

Version 4.4 – Order No. 32124CD-ENG

Practical Experiments, with Solutions

Semiconductor Devices in Electronics

Alternating Current TechnologyDirect Current Technology

Instructor's Manual

Version 4.4 – Order No. 32122CD-ENG

Instructor's Manual

Version 4.4 – Order No. 32120CD-ENG

Practical Experiments, with SolutionsPractical Experiments, with Solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Alternating Current TechnologyDirect Current Technology

4

5

3

6

2

32201-ENG

TECHNOCard ®
Electronic Circuits Board II

Please observe all the applicable safety re-
gulations, laboratory rules and take the ne-
cessary safety precautions when setting up 
and testing the systems!

CAUTION!

4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Mains On/Off switch

Mains voltage input,  
230 V AC 50 … 60 Hz

AC outputs of the transfor-
mer 2 X 12 V AC at INOM = 
0.2 A; 50 Hz/60 Hz 
(secure via PolySwitch)

Incremental switch for phase  
voltage and frequency of the  
three-phase generator

Function generator
with LC-display

Incremental switch for  
amplitude and frequency  
of the function generator

Selector button  
for wave shape of the  
function generator

Three-phase generator with LC-display; 
star-voltage UPh = 0…10 VRMS,  
maximum line current 400 mARMS,  
frequency adjustable 1 … 400 Hz

4 mm sockets with 19 mm 
spacing, surrounded with 4, 
2 mm sockets, electrically 
connected and arranged in 
a star-shape

Experiment (exercise) areas

Adjustable DC voltage source, 
potential free, short-circuit  
protected, DC output 0...30 V / 
IMAX = 1.0 A with digital voltage 
and current display

Incremental switch of the adjustable DC 
voltage 0 … 30 V DC, upon pressing the 

Press the adjuster and hold it down for 
about 1 s, where upon the adjustment  

 
is opened.

voltage outputs:
±15 V, ±12 V or ±5 V

DC voltage source, short-
circuit protected, -15 V,  
-12 V or -5 V / IMAX = 1.0 A

DC voltage source, short-
circuit protected, +15 V, 
+12 V or +5 V / IMAX = 1.0 A

1Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABO  
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Electronic Circuits

Instructor's Manual

Version 4.4 – Order No. 32126CD-ENG

Practical Experiments, with Solutions

Electronic Circuits

ELABOTrainingsSystemeELABOTrainingsSysteme

®

No. Designation Order no.

1 Media Folder Set 91903

2 Direct Current Technology – Instructor's Manual 32120CD-ENG

Not ill. Direct Current Technology – Student Manual 32121CD-ENG

3 Alternating Current Technology – Instructor's Manual 32122CD-ENG

Not ill. Alternationg Current Technology – Student Manual 32123CD-ENG

4
Semiconductor Devices in Electronics –
Instructor's Manual

32124CD-ENG

Not ill.
Semiconductor Devices in Electronics –
Student Manual

32125CD-ENG

5 Electronic Circuits – Instructor's Manual 32126CD-ENG

Not ill. Electronic Circuits – Student Manual 32127CD-ENG

6 TECHNOCard® – Electronic Circuits Board II 32201-ENG
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Accessories

4mm connections – safety

  Set of safety connecting leads, 

11 parts  

  Set of safety bridging plugs,  

24 parts, multi-color

 

Adapter, BNC plug to 4mm 

safety socket

  Three adapters BNC to 4mm 

safety connectors are required 

for connecting standard oscil-

loscopes.

classic  

  On the experimenting ıeld pro-

vided with 4mm sockets, elec-

trical connections are made 

with 4mm connectors or 4mm 

safety connectors.

Set of 2mm connections

  On the experimenting ıeld pro-

vided with 4 / 2mm sockets,  

connections between compo-

nents and to the power supply 

bar are made with 2mm con-

nectors.

Making connections …

Components and connections are provided with gold-plated lamella plugs assuring resistance  

against corrosion and low contact resistance.

1 3

42

No. Designation Order no.

1 4mm connections – safety, 11 parts 90030

1 4mm connections – safety, 24 parts, multi-color 90031

2 Adapter, BNC plug to 4mm safety socket C6010235

3
Set of 4 mm connections, 20 connecting plugs,
8 connecting leads

90021

4 Set of 2 mm connections, 70 connecting plugs C6000306

4 Set of 2 mm leads, 28 parts 90049
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Functions and Operating Elements 
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  frequency: 1...120 Hz,, adjustable  

in 1Hz steps

  phase voltage: 0...10 V rms

  line voltage: 0...17,3 V rms

  line current: max. 400 mA rms  

all parameters available in the LC display

  short-circuit and back-feed proofup to  

40 V DC / 24 V AC

TRANSFORMER

  AC voltage sources 

2 x 12 V AC / 0.2 A; 50 Hz 

(mains frequency), protected  

by polyswitch

THREE-PHASE CURRENT GENERATOR
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FUNCTION GENERATOR

 

  LC display with all parameters

  frequency 0.1 Hz…200 kHz

  amplitude setting 0…10 Vs, adjustment accuracy 10 mV

  max. current load 0.5 A (peak current)

  source impedance 5 Ə

  wave forms: sine, triangle, square and logic

DC POWER SUPPLY

 

   variable DC voltage source, potential free, 0…30 V / 1.0 A with voltage 

and current display, active current limitation for safe experimenting 

  variable DC voltage source, +15 V, +12 V or +5 V / 1.0 A

   variable DC voltage source, -15 V, -12 V or -5V / 1.0 A

  all outputs short-circuit and back-feed proof up to 40V DC / 24 V AC,  

40W, colour LED indicating overload

No. Designation Order no.

1 Universal Supply Board 32015

1
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Learning objectices

  Basics of electrical engineering

  How to use oscilloscope,  

multimeter and function gen-

erator

  Passive components in the DC 

circuit

  Capacitors and coils in the AC 

circuit

  Transformers

  Three-phase current systems

  Behaviour of semiconductors:  

diodes, transistors, thyristors

  Operational ampliıers

Technical data

  Voltage sources: 

DC +/-15 V or +/-12 V or +/- 5 V / 1 A; DC 0...30 V / max. 1 A with voltage and current display AC 2 x 12 

V / 0,2 A (protected by polyswitch)

  Function generator: 

Frequency 0,1 Hz...200 kHz, variable amplitude (0…10 V
p
) and wave form, display of all parameters

  Three-phase current generator: 

Phase voltage: 0…10 V
rms

; line voltage: 0…17.3 V
rms

; frequency: 1…120 Hz, adjustable, display of all pa-

rameters, phase current load: max. 400 mA
rms

 

  Experimenting ıeld: 

42 plug-in areas in a 19 mm grid, each with 4 electrically connected 4mm safety jacks.

  Mains connection: 

230 V AC; 50 Hz; 75 W; protection class I

  Safety: 

Supply outputs short-circuit proof and back-feed protected up to 40 V DC / 24 V AC, 40 W

1

No. Designation Order no.

1 Electrical Networks Board II 32020

2 Device Set Basica  32002
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Technical data

Set of accessories, plugged on 

imprinted Storage Board:

  16 ılm resistors 10 Ǝ...10 kƎ

  1 LDR resistor

  1 NTC resistor

  3 capacitors 0,22 μF...1 μF

  1 potentiometer linear 1 kƎ

  1 transformer coil N = 300  

  2 transformer coils N = 900

  1 tape-wound core (1 pair)

  1 coil 100 mH

  1 GA-AS light emitting  

diode, red

  1 Si diode 1N4007

  1 Zener diode ZPD 10 V  

  1 transistor NPN BC 237, base 

left

  1 thyristor TIC 106

  1 toggle switch  

  1 lamp 15 V

  1 light source

  1 operational ampliıer 

  1 relay 12...15 V DC, NOC

  1 relay 12...15 V DC, NCC

2

…with storage facilities for insulated and non-insulated bridging plugs
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Contents

  The electrical circuit

  Ohm’s Law

  Electrical resistors

  Interconnection of voltage 

sources

   Electrical power and work

  EĴciency

  Types of current and their pa-

rameters

  Eĳective power of AC voltages

  Three-phase AC current

  The capacitor in the AC circuit

  The coil in an AC circuit

  Interconnection of reactive and 

active resistors

  Oscillating circuits

  RLC ılter circuit (ılter)

  Transformers

  Diodes and rectiıer circuits

   Bipolar transistors

  The triode thyristor

   Operational ampliıer

  Square wave generators

TECHNOCards®

  The TECHNOCards® are very useful complements to the training 

system. They are a kind of compact, clearly laid-out knowledge store 

for reference during practical experiments.

  Display sheets in format 303 mm x 426 mm

  Double-sided color print

  Rigid, durable quality

Practical Experiments, with Solutions 

Fundamentals of Electrical Engineering 

Fundamentals
of Electrical Engineering 

Instructor's Solution Manual 
Version 4.6 – Order No. 32003CD-ENG
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Power Supply, External / Internal
The Electronic Networks Board II is operational when the mains voltage is applied.
The presence of the mains voltage is indicated by a yellow indicator lamp in the mains switch.
The readiness indication of the individual DC and AC voltage sources is provided by a glowing green 
LED at the relevant outputs. 
The glowing green LED in the supply block displays the existing internal DC voltage for operating the 
processor. If this LED does not glow, it means that owing to an overload or a faulty circuit (feedback), 
the voltage supply gets switched off. Switch off the device and examine your experimental circuit.
Correct the faulty circuit and switch on the device again.
If the central LED and the displays remain dark, pleas refer to the user guide.

Fixed DC Voltage
depending on the setting, at output „+DC“, +15 V, +12 V or +5 V and at 
output „-DC“, -15 V, -12 V or -5 V. Each of the two outputs can be loaded 
with at least up to 1 A. 
The glowing green LED indicates proper operation of the relevant output 

central earth of the device.

adjuster of the variable voltage must be kept pressed for at least 1s. Thereupon, the LC 
display changes into setting mode and indicates as such.

By rotating the incremental adjuster of the variable voltage to the right and the left, you can 
-

voltage value glows and the LC display of the variable voltage once again shows the data 
related to the variable voltage source.

Variable DC Voltage
The adjustable DC source serves for providing a potential-free DC between 0 V and 30 V. The setting of the output voltage is done 
by means of the incremental adjuster. The current voltage at the output of the adjustable DC source is displayed at the LC display in 
the unloaded state with an absolute accuracy of ±20 mV. 
The output is nominally loadable up to minimum 1 A. From 1 A load current onwards, you enter the overload domain. The voltage 

A load current from 1.2 A onwards is overload. The LED changes to red and the display shows overload. The output voltage is chan-
ged down. For information, the load current is displayed with an accuracy of at least 5 %.

The DC voltage setting is done with the incremental adjuster and can be 
set between 0 and 30 V. The electrical isolation with respect to the earth 
of the device facilitates the setting between 0 and +30 V or 0 and -30 V. 

voltages, which allows additional combinations.
This adjuster can be rotated onward continuously without any stop. If rota-
ted slowly to the right, the signal amplitude is incremented in small steps 
(10mV). If rotated slowly to the left, the signal amplitude is decremented in 

small steps (mV). Rotating fast results in a change in the signal amplitude in large steps up to 1 V.

relevant output of the variable DC voltage. 

If there is an overload / short-circuit, the LED glows red.
In case of overload from 1.2 A onwards, feedback or short-circuit „Over-
load“ is shown in the display.

Transformer
The AC voltage source „Transformer“ provides two separate AC voltages, potential-isolated from the device.

RMS with a nominal load of 200 mA.
Both the sources are the isolated secondary windings of a transformer. The no-load voltage is higher, load-
dependent on the nominal value. The output voltages are present at the 4mm safety sockets.

Both outputs are protected against overload with polyswitch fuses.
A glowing green LED indicates proper operation of the relevant output of the transformer. If the LED goes off, 
the output is overloaded.

Function generator
The function generator has a signal output. The signal voltage is present at 
the 4mm safety socket „OUTPUT“ opposite the central device earth.
The signal amplitude setting is done with the incremental adjuster „Amplitu-
de“ and can be set between 0 and 10 VS.
This adjuster can be rotated onward continuously without any stop. If rota-
ted slowly to the right, the signal amplitude is incremented in small steps 
(10 mV). If rotated slowly to the left, the signal amplitude is decremented in 
small steps (mV). Rotating fast results in a change in the signal amplitude 
in large steps up to 1 V.

The output amplitude is shown in the LC display.

The curve form (sinus, triangle, rectangle, logic) is selected with the „Waveform“ button. Upon pressing the button once, the next 
curve form in the sequence is selected, in the order:

at the signal output. The curve form is shown in the LC display.

The signal frequency is depicted on the LC display.
The setting of the frequency is done by means of the incremental adjuster „Frequency“. This adjuster can be rotated onward conti-
nuously without any stop. If rotated slowly to the right, the frequency is incremented in small steps (0.01 to the earth range). If rotated 
slowly to the left, the frequency is decremented in small steps. Fast turning effects a frequency change in large steps to the left of the 
decimal.
Fast selection of the frequency range (100 Hz, 1 kHz, 10 kHz and 100 kHz) is possible by pressing on the setting knob.

Three-phase source
The electronic 3-phase current source generates, at 
the three outputs L1, L2 and L3, a sinusoidal AC with 
a phase difference of ±120° between the neighbouring 

voltage at the phases is adjustable up to a maximum of 
10 VRMS with respect to the star node.
The phase voltages are present at a 4mm safety 
socket.
The phase voltage is shown in the LC display.
The star node of the three-phase source is connected 
to the central earth of the device. The signal amplitude 

setting is done with the incremental adjuster „Amplitude“ and can be set between 0 and 10 VRMS.
This adjuster can be rotated onward continuously without any stop. If rotated slowly to the right, the phase voltage (signal amplitude) 
is incremented in small steps (10 mV). If rotated slowly to the left, the signal amplitude is decremented in small steps (mV). Rotating 
fast results in a change in the signal amplitude in large steps up to 1 VRMS.

that has been set remains. Pressing on it again switches on the outputs again.
The signal frequency is shown in the LC display. The setting of the frequency from 1 Hz to 120 Hz takes place via the incremental 
encoder „Frequency“. This adjuster can be rotated onward continuously without any stop. When rotated to the right, the frequency is 
incremented in 1 Hz steps. When rotated to the left, the frequency is decremented in 1 Hz steps.
Fast resetting to 50 Hz (60 Hz) can be achieved by pressing on the adjustment knob. The starting and resetting frequencies are set 
in the service menu.
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Please observe all the applicable safety re-
gulations, laboratory rules and take the ne-
cessary safety precautions when setting up 
and testing the systems!
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Mains On/Off switch

Mains voltage input,  
230 V AC 50 … 60 Hz

AC outputs of the transfor-
mer 2 X 12 V AC at INOM = 
0.2 A; 50 Hz/60 Hz 
(secure via PolySwitch)

Function generator
with LC-display

Incremental switch for  
amplitude and frequency  
of the function generator

Selector button  
for wave shape of the  
function generator

Three-phase generator with LC-display; 
star-voltage UPh = 0…10 VRMS,  
maximum line current 400 mARMS,  
frequency adjustable 1 … 120 Hz

mm spacing,   electrically 
connected and arranged 
4 pieces of 4mm safety 
sockets 

Experiment (exercise) areas

Adjustable DC voltage source, 
potential free, short-circuit  
protected, DC output 0...30 V / 
IMAX = 1.0 A with digital voltage 
and current display

Incremental switch of the adjustable DC 
voltage 0 … 30 V DC, upon pressing the 

Press the adjuster and hold it down for 
about 1 s, where upon the adjustment  

 
is opened.

voltage outputs:
±15 V, ±12 V or ±5 V

DC voltage source, short-
circuit protected, -15 V,  
-12 V or -5 V / IMAX = 1.0 A

DC voltage source, short-
circuit protected, +15 V, 
+12 V or +5 V / IMAX = 1.0 A

Incremental switch for phase  
voltage and frequency of the  
three-phase generator

1
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABO  
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

No. Designation Order no.

1 Media Folder Set 91903

2 Fundanmentals of Electrical Engineering – Instructor's Manual  32003CD-ENG

3 Fundanmentals of Electrical Engineering – Student Manual 32004CD-ENG

4 TECHNOCard® – Electrical Networks Board II 32121-ENG

5 Assembly Board Safety 32012

6 Assembly Board Electronics 32202

Printed an on CD
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Technical data

   Voltage sources: 

DC +/-15 V or +/-12 V or +/- 5 V / 1 A; DC  

0...30 V / max. 1 A with voltage and current dis-

play AC 2 x 12 V / 0,2 A (protected by polyswitch)

   Function generator: Frequency 0,1 Hz...200 kHz, 

variable amplitude (0…10 V
p
) and wave form, dis-

play of all parameters

   Three-phase current  Phase voltage:

 0…10 V
rms

; line voltage: 0…17.3 V
rms

; frequency: 

1…120 Hz, adjustable, display of all parameters, 

phase current load: max. 400 mA
rms

 

   Mains connection: 230 V AC; 50 Hz; 75 W; pro-

tection class I

   Safety: Supply outputs short-circuit proof and back-

feed protected up to 40 V DC / 24 V AC, 40 W

5

6

Aus- und Weiterbildung GmbH 
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External Power Supply...

Assembly Boards are an ideal solution for workplaces that are provided with a power supply and a function 

generator, or in conjunction with the Universal Supply Board 32 015.

Assembly Boards Device Sets Courseware+ +
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Learning objectives

  Basic logical circuits, proper-

ties and parameters of digi-

tal circuits

  The laws of Boolean algebra

  Multivibrators and counter cir-

cuits

 Register and memory

 Codes and code converters

 Arithmetic circuits

  Conıguring and analysing con-

trols with digital components

Technical data

  Power supply: 

+5 V DC / 5 A stabilized, short-circuit-proof

  Clock generator: 

0...10 kHz with subsequent frequency divider, di-

vision factors: 1:2 / 4 / 8 / 16

  Mains connection: 

110...240 V AC; 50...60 Hz

Features   

Pushbuttons and switches

AND, NAND, OR, NOR, XOR gates, inverters

MonoĲop and ĲipĲops

Adders, binary and decimal counters

LED and 7-segment displays

Voltage-supplied plug-in ıelds for additional mod-

ules or IC sockets

1

No. Designation Order no.

1 Digital Trainer Board 33000

2 Media Folder Set 91903

3 Fundanmentals of Digital Technology – Instructor's Manual  32003CD-ENG

4 Fundanmentals of Digital Technology – Student Manual 32004CD-ENG

5 TECHNOCard® – Digital Trainer Board 33008-ENG
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Content

  Comparison of analog and digi-

tal technology

 Basic logic circuits 

  Basic component combina-

tions in digital techniques

  TTL integrated circuits in practice

 The laws of Boolean algebra 

 Designing digital circuits 

 Circuit analysis

 Multivibrators, counter circuits

  Shift registers, memory registers

 Codes and code converters

 Calculation circuits 

  Analog-digital – digital-analog 

converters

 Multiplexer – demultiplexer

 Application examples

Trainer Section 

Fundamentals of Digital Technology 

Fundamentals of
Digital Technology 

Trainer Section 
Version 4.2 - Order No. 33006CD-ENG 

Practical Experiments 

Fundamentals of Digital Technology 

Fundamentals of
Digital Technology 

Practical Experiments 
Version 4.2 - Order No. 33007CD-ENG 
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Teachware
Order No. 33006CD-ENG

Fundamentals of Digital Technology
Trainer Section

Version 4.2

Printed an on CD
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33008-ENG

TECHNOCard®

Digital Trainer Board
Please observe all necessary safe-
ty regulations, laboratory rules and 
required protective measures for in-
stalling and testing the equipment!

CAUTION!

power switch and 
power supply for 
integrated short-circuit-
proof power pack

4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

8 bounce-free L/H input 
switches (snap and tap)

toggle switch 
(not debounced)

pushbutton for free use 
(not debounced)

function tables for the 
logical gates used

continuously adjustable 
clock generator 0 - 10 
kHz with subsequent 
divider (division factors 
2, 4, 8 and 16)

mono  op; time setting 
with potentiometer 
(max.10 s), control by 
positive or negative edge

inverters

jack row for supply 
of +5 V and GND

decimal counter 
with optical display

4-bit full adder

2-bit buffer memories       
(D-  ip  op) with release

8-bit decimal/hexideci-
mal display (switchable) 
with release and reset

function tables                  
for the  ip  ops used

4-bit forward/back-
ward binary counter

OR/NOR gates 
with 2 and 4 inputs

JK master-slave  ip  opsXOR gates

3 x voltage supply
for additional plug-in modules

AND/NAND gates 
with 2 and 4 inputs

pilot lamp 
for voltage +5 V DC

8 LEDs with preceding drivers: 
6 x red, 1 x yellow, 1 x green 

Logic gates – Overview Laws of Boolean algebra

A v  A =  A

A v  A =  A

A v  1  =  A

A v  0  =  0

A v  1  =  1

A v  0  =  A

A v  A =  0

A v  A =  1

A =  A

Absorption law:
A v  (A v  B)  =  A

A v  (A v  B)  =  A

Commutative law:
A v  B  =  B  v  A

A v  B  =  B  v  A

The order of the variables in AND an OR expressions
does not affect the result.

Distributive law:
A v  (B  v  C)  =  (A v  B)  v  (A v  C)

A v  (B  v  C)  =  (A v  B)  v  (A v  C)

Common variables can be distributed. Factoring is the
distributive law backwards.

v

v

v

v

The basic functions

v

v

Laws dealing
with the
linking of a
variable with
itself (idem-
potence) or
with a con-
stant or its
negation:

Associative law:
A v  (B  v  C)  =  (A v  B)  v  C

A v  (B  v  C)  =  (A v  B)  v  C

Variables may be regrouped within the same
sequential order.

De Morgan’s rules:

1st law of De Morgan:

Z  =  A v  B          =            A v  B

A NAND gate can be substituted by an OR gate with
inverted inputs.

2nd law of De Morgan:

Z  =  A v  B          =            A v  B

A NOR gate can be substituted by an AND gate with
inverted inputs.

De Morgan’s laws can be extended 
to several variables:

1st law: Z  =  A v  B  v  C  v  ....  =  A v  B  v  C  v  ....

2nd law: Z  =  A v  B  v  C  v  ....  =  A v  B  v  C  v  ....

B

C
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C

Type
Description

Logical
operator
notation

Rectangular
shape acc. to
IEC 60617-12

Distinctive
shape

German Indu-
strial Standard

(old)

AND gate
Conjunction

Y =  A v  B

Y =  A . B

Y =  A B

OR gate
Disjunction

Y =  A v  B

Y =  A +  B

NOT gate
Complement
gate, inver-
ter, negation

Y =  A

NAND gate
Not-AND

Y =  A v  B

Y =  A B

NOR gate
Not-OR

Y =  A v  B

Y =  A +  B

XOR gate
Exclusive
disjunction

Y =  A v B

Y =  A +  B

XNOR gate
Inverse
exclusive
disjunction,
logical equa-
lity

Y =  A v B

Y =  A +  B
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1

  8  ON/OFF switches

  8  push buttons

  1  interrupt output

  4  7-segment displays

  1  heating module

  1  I2C temperature sensor

  1  I2C real time clock

  1  I2C ambient light sensor

  1   I2C LC display with back 

light

  1   analog pressure sensor up 

to 4 bars

  1   analog temperature sensor 

up to 100°C

  1   bipolar stepper motor, 0.9° 

incremental motion

  1   DC motor with motor driver 

and speed sensor

  1  speaker

  1   adjustable DC voltage level:  

0 … TTL level

  1   clock generator 100 Hz … 

10 kHz, TTL level

  1   BNC socket for adapting 

measuring instrument   

inputs to 2mm connections

  1   plug-in ıeld for programming 

modules

  2   plug-in ıelds for expansion 

modules

  1    industrial interface connec-

tion with 8 digital inputs,  

 8  digital outputs, 2  analog 

inputs, 2  analog outputs

The “μ-Trainer Application Board II” is the basic module of the mi-

crocomputer training system “μ-Trainer”. It has the following fea-

tures and functions:

Technical data

  Computer interface via Ethernet

   2mm connectors or bus con-

nectors  

(8-pin, 1:1, ribbon cable)

  Power supply 110 … 240 V 

AC, 50 … 60 Hz

  Internal operating voltages  

3.3 V; 5.0 V; + / -12.0 V

  Logic level 3.3 V or 5.0 V

  Central on/oĳ switch

  Dimensions 532 x 297 x 85 

mm

  Desk housing device

The “μ-Trainer Application 

Board II” is delivered with: 

CD-ROM with driver software, 

power cord, Ethernet connecting 

cable 2 m, 1 bus cable 10 cm,  

1 bus cable 20 cm, 1 bus cable 

30 cm, 1 bus cable 50 cm, 

1 adapter bus cable  

20 cm, operating instructions.

No. Designation Order no.

1 μ-Trainer Application Board II with additional modules 33400

New Generation!
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Main Modules Additional Modules

1

3 4 8

10 11

5

9

6 72

"aligned to your requirements"

No. Designation Order no.

Main modules

1 PIC16F84A Programmer Module 33401

2 PIC16F8xx Programmer Module 33402

3 ATmega Programmer Module 33403

4 Universal Logic Module 33406

5 ELABOino-one 33413

Additional modules

6 10-Bit ADC Module 33404

7 8-Bit ADC Module 33407

8 8-Bit DAC Module 33408

9 Prototype Module 33410

10 Serial Interface Module 33480

11 USB Interface Module 33481
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1

The Safety Measures Board is designed for experiments related to 

the subject of electric protective measures.

Safety extra-low voltage ensures optimum safety for the user.

Connected to the mains supply with a SCHUKO plug, the device 

can be used in any room. 

The Board allows experiments on all the topics listed above and re-

producing the earthing systems TN-C, TN-C-S, TN-S TT and IT.

Technical data

  Operating voltage   

230 V / 50 – 60 Hz

  Experimenting voltage 

23 V, 1.5 A

  1/
10

 of the mains voltage

  RCD 23 V / 30 mA

  Circuit breaker C0, 3 A

  Summation current transformer

  Simulation of a human

  Safety extra-low voltage

  Protective isolation

  Simulation of a voltage gradient

Learning objectives

 Protective insulation

 Protective isolation

  Protection against direct and 

indirect contact

  Protection through safety  

extra-low voltage

  Residual current operated  

device

 Overcurrent protection device

 Summation current transformer

  Protective measures in the TN-, 

TT- and IT-network

 Heart current factor

 Earthing device

 Voltage gradient
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  Carrying out experiments safely by using low voltage 1:10

  No special measuring instruments required

  Depiction of the protection degrees

Content 

 Fundamentals

 Network systems

  Protection against direct and 

indirect contact

 Fault current protective devices

  Fault current protective devices 

in networks 

 Protective separation

 IT network

 Protection insulation

  Protective extra-low voltage 

and functional extra-low voltage

 Step voltage

Commercial

for experiments

No. Designation Order no.

1 Safety Measures Board 33400

2 Media Folder Set 91903

3 "Protective measures"  – Instructor's Manual 43410CD-ENG

4 "Protective measures"  – Student Manual 43411CD-ENG

5 "Protective measures"  – Set of Transparencies 43412CD-ENG

6 TECHNOCard® – "Protective measures" 43415-ENG

7 Digital multimeter 90600

Teachware
Order No. 43410CD-ENG

Electrical protection measures
Protection against electric shock

Instructor's Manual

Version 4.5

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
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43415-ENG

TECHNOCard 
®

Electrical safety measures

Please observe all the necessary
safety regulations, laboratory rules 
and take the necessary safety
precautions when setting up and 
testing the systems!

CAUTION!

Power supply socket
230 V/AC 50 – 60 Hz 
with switch

Simulation of  a 
person with various 
body resistances

Summation
current transformer

Circuit breaker

Resistors:
functional earthing RB

Resistors: 
earth electrode RA

Resistors: 
location of  person RSt

Resistors:
voltage gradient with probes

Resistors 
for simulation

Simulation of  an 
insulation monitor

LED status 
display of  the 
circuit breaker
or fuse

red  = tripped
green = in order

Protective measure:
electrical separation

Protective measure:
double and reinforced 
insulation

Protective measure:
safety extra low voltage

Protective measure:
protective earthing

RCD (residual
current device)

Printed and digital
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MAINS SYSTEMS AND PROTECTIVE MEASURES

Mains Supply 

1

Learning Objectives

 Using the voltage source of the mains system

  Getting familiar with the generation of mains systems with direct 

earthing (TN system; TT system)

Technical Data

 Line circuit breakers (I
N
 = 6 A) with undervoltage release

  Key-operated switch for voltage release

  Phase control lamps: L1, L2, L3

  Simple change of mains form with bridging plugs

No. Designation Order No.

1 VDE Power Supply Board 43100

With the VDE Power Supply Board, all measurements according to DIN VDE 0100-600, as e.g. loop resistance  

or RCD test, can be carried out without actuating the Ram RCD.
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MAINS SYSTEMS AND PROTECTIVE MEASURES

Electrical System in a Customer's Home

Learning Objectives

  Consumers of the mains system

  Getting to know the design of the customer's mains system 

(TN system; TT system)

  Getting to know the creation of additional designations in TN  

systems (TN-C system; TN-S system; TN-C-S system) 

  Eĳects of protective measures in various systems

  Selection of protective measures and devices suitable for the  

customer's system

  Consultation of the customer with regard to safety and availability  

of the electrical installation

  Getting acquainted to the measuring instruments used in the ıeld  

of protective engineering

  Producing Ĳow charts for the required tests

  Carrying out initial tests according to DIN VDE 0100-600

  Carrying out repeat tests according to DIN VDE 0105 and Addident 

Prevention Regulations DGUV

  Writing test protocols

No. Designation Order No.

1 Main Distribution Board 43101

Technical Data

  Simulation of a foundation grounding with various grounding  

resistances

  Simulation of an external lightning protector (two derivations with dis-

connection)

  Connector for an earth-resistance probe

  Simulation of a main equipotential bonding

  Simulation of an additional equipotential bonding in the bathroom

  Simulation of mains connection to the house with generation of the 

various network systems using bridging plugs

  Simulation of the electric meter

  Connection ıeld for subdistributor

  Simple error simulation with rotating switches for:

 - Loop impedance and mains interior resistance

 -  Low-resistance connection of protective and equipotential bonding 

conductors

 - Insulation fault
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MAINS SYSTEMS AND PROTECTIVE MEASURES

Residual Current Devices - RCDs 

Learning objectives

 Getting to know the inĲuence of the rated residual current on circuit-breaking

  Function and application of the residual current protective equipment type A and type B

  InĲuence of the earthing resistance on the RCD selection in a TT system

  Series circuiting and grouping of several RCDs

  Examining the application of RCDs in the IT system

  Application of type B in classrooms according to DIN-VDE 0100-723

  Application of type B in three-phase circuits

  Measuring AC residual currents

Technical Data (1)

  Selective residual current protective device I
N
 = 300 mA

  Residual current protective device I
N
 = 300 mA, Type A

  Residual current protective device I
N
 = 30 mA, Type A

  Residual current protective device I
N
 = 30 mA, Type B

  Four diĳerent potentiometers for simulation of residual currents

Universal RCD Board (2)

equipped with RCD type A:

 Residual current protective device I
N
 = 30 mA, Type A

1

2

No. Designation Order No.

1 RCD Board 43102

2 Universal RCD Board 43111
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MAINS SYSTEMS AND PROTECTIVE MEASURES

Sub-distribution in a Customer's Home

Learning objectives

  Getting acquainted with the functionalities of the protective meas-

ures in the diĳerent mains systems

  Selection of the protective measures and devices according to the 

requirements of the customer`s system

  Consultation of the customer with regard to safety and availability of 

the electrical installation

  Getting acquainted with the measuring instruments used in the ıeld 

of protective engineering

  Drawing up Ĳow charts for the required tests

  Selecting the required measuring instruments and deıning suitable 

measuring points

  Properly assessing the measuring values with regard to their preci-

sion and security

  Describing, planning and executing initial and repeated tests of the 

electrical installation and writing a test protocol

  Recognizing, describing and measuring fault-caused dangers in the 

electrical installation and measuring them

  Carrying out systematic fault detection in electrical installations

  Properly assessing and documenting the dangers caused by faulty 

electrical installation and advising the customer thereof

  Communicating with the customer:  

    - upon delivery of the system

    - during the repeated test 

- in the case of failure/breakdown of the electrical installation 

- after successful repair

1

Technical Data

 Sub-distributor with:

  Line circuit breaker: C 16 A; 4-pole

  Line circuit breaker: B 13 A; 1-pole

  Line circuit breaker: B 6 A; 1-pole

  Measuring points available at standard line-up terminals

  Consumers:

-  Three-phase consumer:  

    Imitation of a 5-pole CEE socket with safety sockets

-  AC consumer:

    Lamp operated by a switch with junction box

- Protective AC power socket

-  Fault simulator: For simple error simulation with regard to function and 

protective measure
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Learning objectives

   Structure of the public supply mains / incoming 

mains system

    Customer installation of the mains system 

    Selection of protective measures according to the 

requirements of the customer's system

    Selecting and applying measuring instruments  

according to 

- DIN VDE 0100-410 

- DIN VDE 0100-600 

- DIN VDE 0105-100 

- DIN VDE 0701-0702 

- Accident Prevention Regulations DGUV 

 Interpreting measuring results

    Applying the provisions for the initial and repeated 

tests and drawing up a Ĳow chart of the required 

measurements

    Carrying out and describing initial and repeated 

tests of electrical installations and writing test  

protocols

TRAINING PACKAGE TP 26.1

Mains Systems and Protective Measures 

No. Designation Order No.

1 ELABO Primus One TP 26.1

2 VDE Power Supply Board 43100

3 Main Distribution Board 43101

4 RCD Board 43102

5 Sub-distribution Board 43103

6 Digital multimeter 90600

7 VDE installation tester 90220

2

4
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Learning objectives

 Introduction of an  IT system with insulation monitoring

  Selecting and using measuring and testing instruments and interpre-

ting measuring results

    Proceeding according to regulations of initial and repeated tests and 

drawing a Ĳow chart of the required measurements

  Checking protective measures in the IT system

  Writing test protocols

  In connection with the RCD-Board (43102): Examining RCD applica-

tions in unearthed AC power systems (IT system) with one or three 

phases

Technical Data Transformer Board (1)

  Three-phase transformer (400/400 V / 200 VA)

 Line circuit breakers (I
N
 = 1 A)

 Key-operated switch

 Phase control lamps: L1, L2, L3

 Simple change of mains form via bridging plugs

Technical Data of Insulation Monitor Board (2)

   Insulation monitor for insulation monitoring unearthed AC power 

supply systems (IT system) with one or three phases

 Supply voltage: 115/230 V AC

 Measuring voltage: up to 500 V AC

 Measuring range: 1 – 110 kΩ

 Pushbutton for resetting of the stored alarm

 Pushbutton for error simulation (external test button)

 Pilot lamp for alarm signal

 Simulation of the building equipotential bonding

  Switchable measuring resistors for generation of insulation errors / 

earth leakage

MAINS SYSTEMS AND PROTECTIVE MEASURES

IT System: Insulation Monitoring 

21

No. Designation Order No.

1 Transformer Board 43104

2 Insulation Monitor Board 43107



47

MOBILE LEARNING TRAINER (MLT)

Training Package TP 26.1 / IT System
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MAINS SYSTEMS AND PROTECTIVE MEASURES

Courseware

Contents

  1. Principles

        -  Mains systems and  

protective measures

        -  Providing electric power  

supply and safety of devices

  2. Practical measurements

        - TN system

        - TT system

        - IT system

  3.  Inspection of electrical  

installations

        - Initial test

        - Repeat test

        - Test protocol
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43162-DEU

TECHNOCard®

RCD Board
Beachten Sie beim Aufbau und bei der Er-
probung der Anlage alle erforderlichen Si-
cherheitsbestimmungen, die Laborordnung 
und die erforderlichen Schutzmaßnahmen!

ACHTUNG!

4.4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Einspeisung vom Main 
Distribution Board

RCD-Schutzschalter
Typ A für sinusförmige 
und pulsierende 
Fehlerströme
IN = 40 A; I N = 0,3 A, 
selektiv

Eingang Schutzleiter, 
Einspeisung vom Main 
Distribution Board

Eingang Erdpotential, 
Einspeisung vom Main 
Distribution Board

RCD-Schutzschalter Typ A für sinus-
förmige und pulsierende Fehlerströme 
IN = 25 A; I N = 0,3 A

RCD-Schutzschalter Typ A für sinus-
förmige und pulsierende Fehlerströme 
IN = 25 A; I N = 0,03 A

RCD-Schutzschalter
Typ B allstromsensitiv 
und kurzzeitverzögert
IN = 25 A; I N = 0,03 A

Abgriff für Schutzleiter

Abgriff für Erdpotential

Potentiometer zum Erzeugen 
von Fehlerströmen

43161-DEU

TECHNOCard ®

Main Distribution Board

Beachten Sie beim Aufbau und bei der Er-
probung der Anlage alle erforderlichen Si-
cherheitsbestimmungen, die Laborordnung 
und die erforderlichen Schutzmaßnahmen!

ACHTUNG!

4.4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Raum mit zusätzlichem 
Schutzpotentialaus-
gleich (Bad)

Abgriff  zusätzlicher 
Schutzpotential-
ausgleich

Abgriff  
Warmwasserboiler

Hauptleitungs-
abzweigklemmen

Zähler

Hausanschlusskasten

Selektiver Haupt-
leitungsschutzschalter

Eingang Erdpotential

Netzeinspeisung 
Fehlersimulation

Brücke nur bei 
TN-Netzen

Fehlerschalter für Schleifenwiderstandsfehler

Fehlerschalter für Schutzleiter- 
oder Potentialausgleichsfehler

Fehlerschalter 
für Isolationsfehler

Einstellung des Erdungswiderstands 
1 Ω ... 2,7 kΩ mittels Brückenstecker

Abgriff  für Erdpotential

Abgriff  Sonde für 
Erdungswiderstands-
messungen

Einspeisung vom VDE 
Power Supply Board

Spannungsausgang 
zum RCD Board 
(43102) bzw. Sub-Distri-
bution Board (43103)

43164-DEU

TECHNOCard 
®

Transformer Board

Beachten Sie beim Aufbau und bei der Er-
probung der Anlage alle erforderlichen Si-
cherheitsbestimmungen, die Laborordnung 
und die erforderlichen Schutzmaßnahmen!

ACHTUNG!

4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Leitungsschutzschalter
1 A, 3-polig mit Unter-
spannungsauslöser

Kontrollleuchten für die
Phasen L1 / L2 / L3

Ausgang Spannung
L1 / L2 / L3 / N / PEN

Schlüsseltaster zur
Spannungsfreigabe

Erdpotential; wird über
RB mit dem Sternpunkt
des Trafos verbunden
(TT / TN-Netz)

Beachten Sie: Am Ausgang des Transformer
Boards kann keine Schleifenwiderstandsmessung
ZSch durchgeführt werden!
Die dazu benutzten Geräte benötigen einen
Strom von ca. 4 – 5 A!

Einspeisung
Netzspannung,
400 V AC, 3 / PE

Erdpotential; wird über
RB mit dem Sternpunkt
des Trafos verbunden
(TT / TN-Netz)

Einstellmöglichkeit
der Netzform über
Brückenstecker

Betriebserder ca. 1,5 Ω

43167-DEU

TECHNOCard ®

Insulation Monitor Board

Beachten Sie beim Aufbau und bei der Er-
probung der Anlage alle erforderlichen Si-
cherheitsbestimmungen, die Laborordnung 
und die erforderlichen Schutzmaßnahmen!

ACHTUNG!

4.4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Ausgang Netzspannung

Erdfreies Netz vom 
Transformer Board,
Einspeisung 
Netzspannung

Eingang für Erdpotential

Fehleranzeige 
Isolationsfehler

Schalter zum Ein- und 
Ausschalten der 
Fehlerspeicherung
(Reset erforderlich)

Testtaster

Messstelle leitfähiges 
Rohrleitungssystem

Messstelle Gebäude-
element aus Metall

Schalter 
zur Fehlersimulation

Abgriff  für Erdpotential

Isolationswächter Testtaste

Angedeutete
Haupterdungsschiene
(Potentialausgleich)

ResettasteÜberwachungsbereich:
Einstellbar von 5 .... 100 kΩ

43160-DEU

TECHNOCard 
®

VDE Power Supply Board

Beachten Sie beim Aufbau und bei der Er-
probung der Anlage alle erforderlichen Si-
cherheitsbestimmungen, die Laborordnung 
und die erforderlichen Schutzmaßnahmen!

ACHTUNG!

4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Betriebserder ca. 1,5 Ω

Leitungsschutzschalter 
6 A, 3-polig mit Unter-
spannungsauslöser

Kontrollleuchten für die 
Phasen L1 / L2 / L3

Ausgang Spannung
L1 / L2 / L3 / N / PEN

Schlüsseltaster zur 
Spannungsfreigabe

Erdpotential; wird über 
RB mit dem Sternpunkt 
des Trafos verbunden 
(TT / TN-Netz)

Damit der Raum-RCD beim Experimentieren 
nicht auslöst, wird der Raum-Schutzleiter-PE 
im Gerät nicht verwendet. Der PE im Gerät 
wird vom Neutralleiter abgeleitet!

ACHTUNG

Das VDE Power Supply Board besitzt 
keine galvanische Netztrennung!

Einspeisung 
Netzspannung, 
400 V AC, 3 / N / PE

Einstellmöglichkeit 
der Netzform über 
Brückenstecker

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com4.4

43163-DEU

TECHNO
Sub-Distribution Board

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

Sicherungsautomat 1-polig B 
6 A für Beleuchtung

Sicherungsautomat 
4-polig C 16 A für CEE

Eingang Spannungs-
versorgung 
L1/L2/L3 N/PE

Unterverteiler

Eingang Erdpotential

Abgangsklemmen für Verbraucherstrom-
kreise mit der Möglichkeit den Neutralleiter 
für die Fehlersuche zu trennen

Schutzkontaktsteckdose CEE-Steckdose

Abgriff 
für Erdpotential

Schalter für Fehler-
simulation Schutz-
kontaktsteckdose

Schalter für Fehler-
simulation 
Beleuchtungskreis

Schalter für Fehler-
simulation 
CEE-Steckdose

Netzanschluss für 
Fehlersimulation

Ausschalter Abzweigdose

Verbraucher Leuchte 
mit Glühlampe

Sicherungsautomat 1-polig B 
13 A für Schukosteckdose

1

Teachware
Order No. 43150CD-ENG

Electrical Power Systems

and Protective Measures

Instructor's Manual

Version 4.4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: sales@elabo-ts.com
www.elabo-ts.com

On paper and on CD!

Set of TECHOCards® - Mains Systems and Protective Measures
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From Principles to Test Protocol...

Teachware
Best.-Nr.: 43150CD-DEU

Netzsysteme und Schutzmaßnahmen

Ausbilderteil

Version 4.4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

No. Designation Order No.

1 Set of ETS ring binders 91903

2 Mains Systems and Protective Measures – Instructor's Manual 43150CD-ENG

3 Mains Systems and Protective Measures – Student Manual 43151CD-ENG

4 Mains Systems and Protective Measures – Presentation Aids 43152CD-ENG

Set of TECHNOCards® – Mains Systems and Protective Measures 43153-ENG

5 TECHNOCard® – VDE Power Supply Board 43160-ENG

6 TECHNOCard® – Main Distribution Board 43161-ENG

7 TECHNOCard® – RCD Board 43162-ENG

8 TECHNOCard® – Sub-Distribution Board 43163-ENG

9 TECHNOCard® – Transformer Board 43164-ENG

10 TECHNOCard® – Insulation Monitor Board 43167-ENG

11 Software Protective Measures VDE 0100-600 (optional) 90158

Task

 Execution

   Test protocol

Courseware on Protective Measures 

VDE 0100-600 related to the topic of protective 

measures and testing as well as electrical installations.

  Distribution / feed transformer

  Domestic service connection / 

  Earthing installations

  Terminology according to VDE 0100-200

  Hazards from current, hazard diagram

  Protection against direct contact

  Protection against direct and indirect contact

  Protection against indirect contact without PE

  Protection against indirect contact with PE

  Lightning and surge protection

  Tests and measurements in electronic installations

  Device test according to VDE 0701 and VDE 0702

11
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VDE 0100 /  SERVICE ENTRANCE

BST®–BuildingSystemsTrainer 

Medium protection stage

Domestic electricity  

meter

Surge Protection Power 

Supply

Electric Service Box

Power Supply

Modular equipotential  

bonding

Error simulator

Broadband communication 

entrance box

Telecommunication 

entrance box

Surge protection

Line circuit breaker

Line circuit breaker

for free use

Bell transformer

Staircase relay

No. Designation Order No.

1 BST® Protective Measure (mobile trolley optional) 43503

2 BST® Installation Technologies (mobile trolley optional) 43504

1
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Learning Objectives

  Mains of the consumer installation

 Selection of protective measures for a consumer system

   Selecting and applying measuring instruments  

according to: 

DIN VDE 0100-600,   

DIN VDE 0105-1 00 and risk assessment BGV A3   

Interpreting measuring results

  Applying regulations for initial and repeat tests and drawing 

a Ĳow chart for the required measurements

 Commissioning of a low-voltage system

  Initial and repeat tests of electrical installations and writing a 

test protocol

  Use of the personal protective equipment

  Planning and executing electrical installations 

  Troubleshooting in electrical installations

BST® – Mobile – Practical – Safe

Courseware

The Ĳexible training system for building systems engineering with real components from ETS DIDACTIC. The system is characterized by the ho-

listic approach to knowledge transfer. It is mobile and the workplace can be ıtted individually from two sides. The trainee can work and make 

measurements under real conditions and at the highest possible safety. Apart from troubleshooting, Ĳush-mounted installation, replacement of 

NH fuses and much more with regard to the training concept is possible.

21

Teachware
Best.-Nr.: 43 510

Energieversorgungssysteme
BST®–BuildingSystemsTrainer

Ausbilderteil

Version 4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com
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No. Designation Order No.

3 Set of ETS ring binders 91903

4 Power Supply Systems BST® – Instructor's Manual 43510CD-ENG

5 Power Supply Systems BST® – Student Manual 43511CD-ENG

6 Power Supply Systems BST® – Presentation Aids 43512CD-ENG

n.ill. Set of TECHNOCards (6 pcs.) 43513-ENG



CONTROL ENGINEERING

Process Control Board II 

Learning objectives

  Diĳerence between continuous  

and discontinuous controllers

  Analysing controlled systems 

with and without selfregulati-

on and determining the system 

parameters

  Examining the time-dependent 

behaviour  

of controllers and controlled 

systems

  Choosing  and conıguring 

controllers

  Examining control parameters 

and their correlations

  Explaining the function of con-

trol circuits and  

executing measurements

Technical data

Power supply

 Wide range input AC 110 V … 230 V,  50 … 60 Hz

Voltage range of all signal inputs and outputs

 ± 10 V DC ± 10 %

Test signal generator

 Waveforms: DC, sine, triangle, square 

  Frequency: 0.1 Hz to 1 kHz, setting via incremen-

tal encoder 

  Amplitude U
S
 = 0 … 10 V,  setting via incremen-

tal encoder

  Oĳset voltage U
Oĳset

 = - 5 … + 5 V DC, setting via 

incremental encoder

Integrated measurement system

  … measures the set and actual values (reference 

input variable and feedback variable) in real time 

and shows the two quantities in one display each. 

  The display range can be toggled simultaneously 

for both displays.

  The following selection is available: 

š  ± 4000 rpm  š  ± 80 °C  š  ± 100 %   

š  ± 10.0 V  š  ± 30 mm

  Integrated voltmeter for individual voltage meas-

urements in the range of  ±10 V.

 Display language: English or German, selectable.

52 ets-didactic.de
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No. Designation Order no.

1 Process Control Board II 34001

1



Functional Groups

Controllers

Controlled systems

P-element

Adjustment range:

  x 1 K
P
 = 0 to 10, continuously

  x10 K
P
 = 0 to 100, continuously

I-element

Can be connected in series or parallel to the P-con-

troller

Adjustment range: T
I
 = 0.01 to 10 s, in 14 stages

D-element

Can be connected in series or parallel to the P-con-

troller

Adjustment range: T
D
 = 0.001 s to 1 s, in 14 stages

Rotational speed

… consists of a DC motor that 

is rigidly joined to a generator via 

the shafts. The manipulated va-

riable is a voltage signal in the 

range of ± 10 V. The motor reaches rotational speeds of ± 4000 rpm.

Light

… consists of a white LED, 

which represents the room ligh-

ting to be regulated. The mani-

pulated variable is a voltage signal in the range of 0 ... +10 V. The illu-

mination in the room is measured by means of a photo-transistor.

Temperature

… simulates a heating cabinet 

and consists of two heating ele-

ments in a small, limited air volu-

me. The door of the heating cabinet can be opened. The manipulated 

variable is a voltage signal in the range of 0 ... + 10 V. The tempera-

ture in the cabinet is measured by means of a temperature sensor.

Two-level control

Adjustment range of the 

hysteresis: 

X
H
 = 0 to 10 %, continuously

Three-level control

Adjustment range of the 

hysteresis:

+ X
H
 0.5 to 10 %, continuously

– X
H
 0.5 to 10 %, continuously

53

Filling level

… simulates a Ĳuid tank with an inlet and 

outlet valve. The level in the tank is visua-

lised by an LED scrollbar. The manipula-

ted variable is a voltage signal in the range 

0 … + 10 V and controls the inĲow. The level of the tank is given in %. 

The output value is a proportional voltage 0 … + 10 V. Two red LED 

elements in the inĲow and outĲow visually display the inĲow and out-

Ĳow behaviour.

Position

… is a linear axis. It consists of a small, 

permanent magnet-excited DC motor, a li-

near drive and a potentiometer for forming 

the feedback signal from - 10 V to + 10 V.

Stepmaker

The stepmaker is a special control circuit 

system for the three-position regulator. 

The stepmaker represents a motordriven 

adjusting device, which, upon receiving a positive input signal, for ex-

ample, opens a valve in steps. In the case of a negative input signal, 

the valve is once again closed in steps. In case of an input signal of 0 

V, the actuating device remains frozen in the momentary state.



CONTROL ENGINEERING

Courseware

Learning objektives

Exercises: 

 Introduction to control technology

 Determining the parameters of the controlled system

 Choose the controller type

 Conıguring the control circuit

 Temperature control with PID-controller

 Temperature control with two-level controller

 Position control with continuous control device

 Level control with two-level controller

 Level control with PI-controller

 Rotational speed follower control

 Rotational speed ıxed value control

 Light regulation with two-level controller 

 Light regulation with PI-controller

 Actuator with three-level control, three-point step controller
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Teachware
Order No. 34031CD-ENG

Control Engineering

Instructor's Manual

Version 4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
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E-mail: sales@elabo-ts.com
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Practical Experiments, with Solutions 

Control Engineering 

Control Engineering 

Instructor's Manual 
Version 4.1 – Order No. 34031CD-ENG

Practical Experiments 
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TECHNOCard ®
Using the Process Control Board II

At the time of  installation of  the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of  conduct and 
the necessary safety measures!

  CAUTION!

Voltmeter for individual  
measurements DC ±10 V 

Set value transmitter  
setting range: ±10 V  
continuously variable. 
Can be connected via 
a locking  key switch.

Test signal generator
signal function: Sinusoidal,  
triangular, rectangular and
variable DC-voltage

Display of  the set value

Test signal generator,  
frequency range setting:  
0.1 to 1000 Hz

Test signal generator,  
amplitude setting:  
0 to 10 V

Test signal generator  
offset setting: ±5 V DC

Toggle of  the display ranges: ±10 V, ±100 %, ± 30 mm, ± 80°C, ± 4000 rpm

Display of  the
actual value Two-level controller

Three-level controller

Step controller

Controlled system,
position

Electronically switchable 
disturbing quantity through 

loading the generator

Manual 
connecting  

disturbance 
feedforward 

through loading 
the generator

Manual disturbance feedforward, torque

Differential action control element

Integral action control element

Proportional action control element

Readiness display of  the 
operating voltage

Mains voltage supply 
as wide-range input
110 V…240 V AC
50…60 Hz

Switch of  the manipulated value between 
continous or discontinous controllers Four-quadrant display of  the motor

Controlled system, rotational speed

Controlled system
temperature

Controlled system
light

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
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TECHNOCard ®

Use of the PC measurement interface

At the time of  installation of  the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of  conduct and 
the necessary safety measures!

CAUTION!

Measurement outside the SELV zone
Caution: In the case of  measurements outside the safety extra-low 
voltage range SELV (Urms>50V AC or U > 120V DC), a connection of  
the protective conductor PE to the protective conductor connection PE 
of  the PC measurement interface must be made without fail!
This is generally worth recommending right from voltages Urms> 25V AC 
and U > 60V DC.

Typical measurement circuits
Measurement with diff erential inputs (SELV-zone)

Measurement referred to earth (SELV-zone)

Measurement with reference potential N (e.g. star)

Measurement without reference potential (e.g. delta)

Operating voltage 
lead-through in

the zone 8 … 30V DC

USB connection 
socket type B

Protective conductor
connection for 

onward lead in the
measurement setup

Common wire for 
input zone 10:1

Input zone 10:1,
4 input channels CH1 … CH4

Common wire for 
input zone 1:1

Earth socket 
to the device earth of  the 
measurement interface

Protective conductor 
connection for 
measurement interface 
for measurement outside 
SELV

Input zone 1:1,
4 input channels
CH1 … CH4

Operating voltage 
lead-through 
in the zone 8 … 30V DC,

serves simultaneously for 
optional provision of  the 
operating voltage of  the 
measurement interface

USB

USB

USB

L1

L1

L2

L2

L3

L3

N

N

PE/PEN

PE/PEN

USB

Control and test signals

Upon connecting the mains voltage supply, the Process Con-
trol Board is ready for operation.
The connected mains voltage is indicated by the yellow lamp 
in the ON switch.
The green LED of  the readiness display indicates that the 
internal voltages are present.

Set value transmitter
The set value transmitter has a continuously variable adjustment 
range of ±10 V DC.
The output signal can be connected continuously via the upper 
switch position or momentarily via the lower switch position.

Test signal generator
The signal function can be toggled with the push button: 
Sinusoidal, triangular, rectangular and variable DC-Voltage
The frequency of  the output signal can be discretely adjusted 
from 0.1 Hz to 1000 Hz and is shown in the display.
By slowly turning the adjusting regulator, ”Frequency“, the 
frequency can be set correct to the nearest 1 or 0.1 Hz.  
Rotating the knob faster results jumps of  10 Hz.
Pressing the frequency regulator knob „Frequency“ results in 
the frequency getting reset to 100 Hz.

The amplitude UP of  the output signal can be set by the adjusting regulator ”Amplitude“ 
from 0 to 10 V. The value is shown in the display.
The offset voltage UO of  the output signal can be set with the adjusting regulator knob 
”Offset“ from -5 V to +5 V. The value is shown in the display.

Integrated measurement system

The integrated measurement system measures the set and 
actual values (reference input variable and feedback variable) 
in real time and shows the two quantities in one display each. 
The display range can be toggled simultaneously for both dis-
plays. The following selection is available:

 ±4000 revolutions/per minute (rpm)
 ±80 degrees Celsius
 ±100%
 ±10 V
 ±30 mm

Voltmeter for individual measurements can be freely 
populated.

The measurement range is ±10.5 V

Controlled systems

Rotational speed
The controlled system ”Rotational speed“ 
consists of  a DC motor that is rigidly joined 
to a generator via the shafts. The actuating 
variable is a voltage signal in the range of  
±10 V. The motor reaches rotational speeds 
of  ± 4000 rpm.
A four-quadrant display with LED displays 

                                                                        the working regime of  the motor.
Disturbances could optionally be:

 flywheel mass that can be manually connected through a switch,
 load of  the generator that can be manually connected through a switch,
 electronically switchable load of  the generator.

 The rotational speed system is type PT2:
 Te = 4ms ±10 %, Tb= 165ms ±10 %, KPS = 1.8 ±10 %

 Light
The controlled system ”Light“ consists of  a 
white LED, which represents the room ligh-
ting to be regulated. The actuating variable 
is a voltage signal in the range of  0......+10 V.  
The illumination in the room is measured by 
means of a photo-transistor. The unit is given    

                                                                              in % for the sake of simplicity.
Disturbances could optionally be:

 ambient light that can be manually adjustable with a potentiometer,
 electronically adjustable ambient light.

The light controlled system is type PT1:
 Tb = 12ms ±10 %, KPS = 1.0 ±10 %

Temperature
The controlled system „Temperature“ simulates a heating 
cabinet and consists of  two heating elements in a small, li-
mited air volume. The door of  the heating cabinet can be 
opened. The actuating variable is a voltage signal in the 
range of  0......+10 V. The temperature in the cabinet is 
measured by means of  a temperature sensor. The unit is 
given proportional to the voltage in °C and is maximum 80°C  
(1 V 8°C). A red LED signals the operation of  the heating 
element. The depandance of  the Temperature from the ac-
tuating variable is linear.

Disturbances can be:
 Cooling process of  the air volume,
 Opening the door of  the heating cabinet.

Temperature controlled system is type PT2:
 Te = 3,5s ±10 %, Tb = 80s ±10 %, KPS = 0.8 ±10 %

Level
The controlled system „Level“ simulates a fluid tank with an in-
let and outlet valve. The level in the tank is visually displayed by 
means of  an LED scrollbar. The actuating variable is a voltage 
signal in the range 0…+10 V and controls the inflow. The level 
in % of  the tank is output proportionately as a voltage in Volt 
and is 0 … + 10 V. Two red LED elements in the inflow and out-
flow visually display the inflow and outflow behaviour.

Disturbances can be:   
 drain valve, manually adjustable with a potentiometer,
 electronically adjustable drain valve.

Level controlled system is type IT1:
 Te = 0.15s ±10 %, TI = 5.4s ±10 % (in case of  actuation variable step of  50 %)

 

Position
The controlled system „Position“ is a motor-potentiometer 
combination. It consists of  a small, permanent magnet-exci-
ted DC motor with linear drive. 
The potentiometer, that is coupled to the linear drive, is for-
ming the feedback signal from -10V to +10V.  The starting 
voltage of  the servomotor is about 3V. 

The motor potentiometer is type IT1:
 Te = 5ms ±10 %, TI = 150ms ±10 % (in case of  actuation variable jump 60 %)

Step control
The stepmaker is a special controlled system for the three-
level control. The stepmaker represents a motor-driven adus-
ting device, which, upon receiving a positive input signal, for 
example, opens a valve in steps. In the case of  a negative 
input signal, the valve is once again closed in steps. In case 
of  an input signal of  0 V, the actuating device remains frozen 
in the momentary state.
The return signal is a voltage of  0 V to +10 V proportional to 
the step position. The step width is 0.1 V. 

With the potentiometer, the step duration can be adjusted in a continuously variable man-
ner from approx. 0.1 s to 10 s. The actuating element runtime is 10 … 1000 s.

Controller

P-element
Proportional action control element
Adjustment range:

 x 1 KP = 0 to 10, continuously variable.
 x10 KP = 0 to 100, continuously variable.

I-element
Integral action control element
Can be series or parallel connected to the P-controller.
Adjustment range: TI = 0.01 to 10s, in 14 stages.

D-element
Differential action control element
Can be series or parallel connected to the P-controller.

                                          Adjustment range: TD = 0.001 to 1s, in 14 stages.

The I-controller additionally has a RESET. Using this button, the voltage at the output can 
be manually reset to 0 V.

Two-level control
Discontinous with 2 levels of  the output signal control device. 
Adjustment range of  the hysteresis: 
XH = 0 bis 10 %, continuously.

Three-level control
Discontinous with 3 levels of  the output signal control device. 
Adjustment range of  the hysteresis:

 +XH = 0.5 to 10 %, continuously.
 -XH = 0.5 to 10 %, continuously.

Each of  the two control devices has a coloured LED for displaying an active output level. 
The two-level control switches between the two voltage levels +10 V and -10 V.  

The three-level control switches between the three voltage levels +10 V, 0 V and -10 V. 
In the case of  output level +10 V, the LED glows red. In the case of  output level 0 V, the 
LED does not glow. In the case of  output level -10 V, the LED glows blue.

Use of the Multi-Channel Software

The basic preconditions for the proper operation of  the PC measurement interface and the Multi-Channel Software are:

 installed device driver,
 installed Multi-Channel Software,
 active USB connection between PC measurement interface and computer.

The Multi-Channel Software recognises, immediately after the start, the PC measurement interface as HS4DIFF-5 and will display channel 1.

In the fi rst toolbar are the buttons with the functions of the 

menus File and Quick Functions Display input markers

Device path

Trigger marker

Multimeter

Buttons for the function and confi guration of the measurement conditions

Start / Stop of the 

measurement

Auto-confi guration of  
the measurement

Individual measurement 
(Single shot)

Measurement 
mode Block 

or Data stream

Trigger confi guration Confi guration of  the individual inputsTime parameter 
confi guration

Sample

Sample
SYNC F

N
T

Current measurement interface, 
upon clicking on it, 

there opens a context 
menu for confi guration 
for the time parameters 

and the resolution

Channel designation;
can be changed by 
assigning an alias

Coupling
AC / DC

Selection of  the 
measurement range:

Auto-Range
Auto / manual

Display and selection 
of  the measurement 

range in case of  
manual selection

Quick measurement of a periodic signal

 Start the Multi-Channel Software.
 Stop the measurement
 Estimation of  the amplitude of  the signal to be measured:

 a) Signal is expected to be smaller than 
     Urms=50V AC or U = 120V DC  Diff erential input 1:1
 b) Signal is expected to be greater than 
       Urms=50V AC or U = 120V DC  Diff erential input 10:1
 Connect the signal to be measured to channel 1 (CH1) of  the corresponding input 1:1 or  

 10:1 in diff erential operation.
 Press the button ”Autoconfi guration of  the measurement“ A .

Measurements at input 10:1

During all measurements with the inputs over the 10:1 input range, all the input signals are 
weakened in the amplitude 10:1. For a correct display of  all the amplitudes, therefore, it is 
necessary to set the probe settings to x10.
To do so, click the right mouse button in the device path on the relevant channel. There 
opens a selection menu. Select ”Probe settings“ 10:1.
The matching of  the value ranges takes place automatically.

Manual setting of the time parameters

At least 1000 samplings are recommended for a good measurement resolution.

According to the formula of  the synchronisation time: 
Sample

Sample
SYNC F

N
T    

we get: 
AblenkzeitT

N
F

SYNC

Sample
Sample

 Stopping the measurement.
 Mouse click on the currently valid number of  samplings
 Selection of  the number of  samplings in the opened menu.
 Mouse click on the currently valid frequency of  samplings (sample frequency)
 Selection of  the sampling frequency in the opened menu.
 Start of  measurement

Multi-channel measurement

 Stopping the measurement.
 Which signal in the multi-channel measurement is the synchronising signal for the trigger?
 Execution of the confi guration for the synchronising signal according to ”Quick measurement“.
 Optimisation of  the time parameters.
 Connecting additional measurement channels taking into consideration the estimation of   

 the amplitude values.
 With the mouse (click on icon and hold), capture the icon of  the corresponding channel in  

 the device path and drag it into the diagram.

Note: If  you wish to have the same ratio between the amplitudes shown, you must disable 
the buttons for Auto Range of  the channels and by selecting the measurement range of  the 
respective channel, set the same values.

Magnifying glass function

The diagrams have a magnifying glass function. With the left mouse button held down, draw 
a rectangle around the area to be enlarged and then release the mouse button.
To zoom out, press the key U on the keyboard or click the right mouse button on the diagram 
and in the context menu, select ”Zoom out“

synchr. time

No. Designation Order no.

1 Media Folder Set 9403

2 Control Engineering – Instructor's Manual 34031CD-ENG

3 Control Engineering – Student Manual 34032CD-ENG

4 TECHNOCard® – Using the Process Control Board 34032-ENG

5 TECHNOCard® – Use the PC Measurement Interface 90273-ENG

The TECHNOCards® are a very useful complement to the training 

system. They are a kind of compact, clearly laid-out knowledge store 

for reference during practical experiments.

 Display sheets in format 303 mm x 426 mm

 Double-sided color print

 Rigid, durable quality

Printed and digital
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PHOTOVOLTAICS

From the Cell to the Module

56 ets-didactic.de

ETS DIDACTIC – Solutions  Photovoltaics

Learning Objectives

  Key solar cell data

  Linking solar cells and modules

  Bypass diodes

  String diodes

  Partial switch-oĳ of cells and 

modules

  Partial failure of modules

  Solar cell output under diĳerent  

radiation conditions

Technical data PV Board

  6 solar cells, wired separate-

ly, mounted able to rotate and 

swivel

  6 diodes, can be used as string 

or bypass diodes

  1 dimmable light source, can 

be swivelled to simulate the 

sun's path

  Simulation PV-generator  

U
0
 18 V, I

SC
 2.5 A for connec-

tion to real charge controllers

  Voltage, current and power 

meters with USB interface

  Electronic load, to be set man-

ually and using software

No. Designation Order no.

1 PV Board 44100

1



Oĳ-Grid Charge Controller Board and Series Charge Controller Board

57

Learning Objectives

 Types of charge controllers

 Discharge protection

 Deep discharge protection

 Energy storage

  Operation of consumers at a rechargeable lead gel battery

 Power adaptation

Technical data 

Series Charge Controller Board 

 With additional integrated me-

ter for current, voltage, power

 Serial control

 System voltage: 12 V DC

 Maximum load current: 6 A

Technical data

Battery 

 Battery 12 V DC

 Lead gel battery with 7.8 Ah

 Built-in fuses

  Integrated, switchable meter  

for current, voltage, power

Technical data 

Low-Voltage Consumer Board

 Low-voltage consumers

 LED lamp 1 W

 Fluorescent lamp 7 W

 Halogen lamp 20 W

No. Designation Order no.

1 Oĳ-Grid Charge Controller Board 44100

2 Series Charge Controller Board 44101

3 Low-Voltage Consumer Board 44106

4 Battery Board 44102

Technical data

Board

display

  With additional integrated me-

ter for current, voltage, power

 PWM-controlled

 System voltage: 12 V DC

 Maximum load current: 10 A

Built-in meters for current, voltage and power Built-in meters for current, voltage and power

1 2 3 4



PHOTOVOLTAICS

Oĳ-Grid Inverter Board and Bulb Socket Board                

58 ets-didactic.de

ETS DIDACTIC – Solutions  Photovoltaics

Learning Objectives

 Stand-by losses

 EĴciency of inverters

 Start-up behaviour of inverters

 Voltage shape and harmonics

 Load behaviour

Technical Data

Bulb Socket Board

  Lighting technology board with 

sockets for 4 bulbs (E27)

Set of Bulbs

  Comprising 6 lamps 230 V

PV Sun Position Simulation

Mobile frame for carrying out technical measurements on solar mo-

dules

   Light source with dimmer, can be rotated and swivelled, for simulat-

ing the position of the sun during the day and during the year

  Operating voltage 230 V

  Module holder for the 10W and 50W solar modules from module 

sets 44121 and 44122, adjustable, for simulating diĳerent roof an-

gles, adjustment using a degree scale

  The frame is also suitable for the use of 50W modules outdoors

   The modules are attached using genuine roof attachment material, 

making the frame suitable for installation practice

Technical data

  Oĳ-grid inverter

  Input voltage: 12 V DC

  Output voltage: 230 V AC / 50 

Hz, 275 VA, sinus-shape

  Integrated metering device for 

current, voltage, eĳective, ap-

parent and blind power, power 

factor, energy

No. Designation Order no.

1 Oĳ-Grid Inverter Board 44100

2 Bulb Socket Board 44101

3 Set of Bulbs 44106

4 PV Sun Position Simulation 44102

Extension

1

2

3

4



Set-up Variant – DC Oĳ-grid Systems with Oĳ-grid Inverter and AC Load 

59

Solar Modules Set 10 W

  The set contains one polycrys-

talline (10 W) and one amor-

phous (6 W) solar module

  The modules are equipped with 

an installation frame and Sun-

clix connectors ready for con-

nection

Solar Modules Set 50 W

  The set contains one 

monocrystalline (50 W) and 

one polycrystalline (45 W) so-

lar module

   The modules are equipped with 

an installation frame and Sun-

clix connectors ready for con-

nection

DC DC

DC

9

8

7

3

5 6

No. Designation Order no.

1 PV Sun Position Simulation 44102

2 PV Board 44100

3 Series Charge Controller Board 44106

4 Oĳ-Grid Charge Controller Board 44101

5 Oĳ-Grid Inverter Board 44104

6 Bulb Socket E27 Board 43126

7 Battery Board 12 V DC 44102

8 Solar Modules Set 10 W 44121

9 Solar Modules Set 10 W 44122

1

2 4



PHOTOVOLTAICS

Courseware 
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Teachware
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Basic Principles of Photovoltaics
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IPh

UD

ID

Dioden-
kennlinie

Solarzellen-
kennlinie

UF

IR

IF

IPh

U
20 V

0,5 V

UR

+

–

Diode 
curve 

Solar cell 
curve 

Content

  Exercise 1: Investigating PV 

cells Open-circuit voltage and 

short-circuit current with diĳe-

rent levels of irradiation

  Exercise 2: Investigating PV 

cells InĲuence of temperature

  Exercise 3: InĲuence of conta-

mination on solar modules

  Exercise 4: InĲuence of the arri-

val angle and azimuth angle on 

the power of a PV cell

  Exercise 5: Wiring solar cells to 

modules

 Exercise 6: Shading

  Exercise 7: Using bypass dio-

des 

  Exercise 8: Setting up a stand-

alone PV system for stand-alo-

ne operation  

Stand-alone PV system with 

DC system storage battery

  Exercise 9: Stand-alone PV 

system with storage device and 

inverter

5

7

9

6

8

10
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44140-ENG

TECHNOCard 
®

PV cells board

When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.1
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85125 Kinding – Germany
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Dimmer for adjusting
the radiant power

Mains switch

Replica PV generator
installed on a roof  

Connection sockets for measure-
ment interface
Umax: 6VDC, Imax: 1.5ADC

Connection sockets
for PV cells Connection sockets for bypass diodes

Selector switch for 
PV generator power

DC power meter
with PC interface

Operating mode selector switch:
Left:  Auto cycle for MPP values
Centre:  PV cells measurement interface U/I and P
Right:  Results for PV generator simulation

Connection sockets
PV generator output
Umax 18VDC
Imax 2.5ADC

PC-USB interface

Potentiometer for ad-
justing the electronic 
load 0...100%

44143-ENG

TECHNOCard
®

Low-Voltage Consumer Board

When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.1
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Connection sockets
12 V DC line entry

Connection sockets
12 V DC output

Energy-saving lamp
12 V / 7 W

Strapping plug for 
supplying consumers

LED lamp
12 V / 1 W

Low-voltage halogen lamp
12 V / 20 W

44141-ENG

TECHNOCard 
®

Off-Grid Charge Controller Board

When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.1
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Connection sockets
for PV generator,
Sunclix system

Connection sockets
for 12VDC consumer

DC power meter for measuring the 
performance of  the consumer

Manual load switch
Key for switching 
the display

PWM charge controller
for PV system

Connection sockets
for 12V battery

44144-ENG

TECHNO
Off-Grid Inverter Board

When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.2
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Connection sockets 
Input voltage
12 V DC inverter

Connection sockets 
for AC consumer
230 V / 50 Hz, Pmax 250 W

AC power meter

Bridge connectors
for supplying the 
AC power meter

Stand-alone inverters 
12 V / 230 V AC, Pmax 250 W On/off switch

Low battery indicator

44142-ENG

TECHNOCard 
®

Battery Board
When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.1
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ON/OFF switch
for the power meter

Thermal circuit breaker

DC power meter 
displaying the values:
- U in V
- I in A
- P in W 

Thermal circuit breaker

Integrated lead-gel battery
12V 7.8Ah

Connection sockets 
for the 12VDC consumers

44146-ENG

TECHNOCard 
®

Series Charge Controller Board
When installing and testing the system, ob-
serve all the necessary safety regulations, 
the laboratory guidelines and the neces-
sary safety precautions!

CAUTION!

4.1
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Connection sockets  
for PV generator, 
Sunclix system

Connection sockets for
12VDC consumer

Connection sockets for
12V battery

DC power meter for measuring the 
performance of the consumer 

Series charge controller

Info LED

Battery LEDs

No. Designation Order no.

1 Media Folder Set 9103

2 Renewable Energies – Instructor's Manual 44131CD-ENG

3 Renewable Energies – Student Manual 44130CD-ENG

4 Renewable Energies – Set of Transparencies 44132CD-ENG

5 TECHNOCard® – PV Cells Board 44140

6 TECHNOCard® – Off-Grid Charge Controller Board 44141

7 TECHNOCard® – Battery Board 44142

8 TECHNOCard® – Low-Voltage Consumer Board 44143

9 TECHNOCard® – Off-Grid Inverter Board 44144

10 TECHNOCard® – Series Charge Controller Board 44146

Printed and digital
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1- AND 3-PHASE TRANSFORMERS

Three-Phase Transformer Board 

The Three-Phase Transformer Board is conıgured through individual 

wiring of the primary and secondary windings via 4mm safety sockets. 

The primary connection of the transformer is protected by means of a 

3-phase load-break switch against short-circuits and overload.

For simpler and safer experimenting with the 3-phase transformer, 

there are three load groups integrated, consisting of R, L and C for a 

nominal voltage of 230 V AC. All the load components are freely con-

nectable via 4mm safety sockets. The dimensioning of L and C allows 

the mutual compensation. The 3-phase transformer can also be ope-

rated as a 1-phase transformer.

62 ets-didactic.de

ETS DIDACTIC – Solutions  Transformers

1

Learning objectives

  Transformers and their applications 

  1-phase transformer 

  Construction principle of transformers

  Autotransformers

  Transformer protection devices 

  3-phase transformer 

  Operational behaviour

  Three-phase system

  Load types 

  Circuit types and designations 

  Compensation 

  Switching groups

  EĴciency

Technical data

  Input AC 3 x 230 V, 50 … 60 Hz or AC 3 x 400 V 50 … 60 Hz 

  Overload limited to 10 … 160 mA 

  Limited rated motor power 65 W for AC 3 x 400 V 

 Short circuit triggering at 2.1 A 

  Primary AC 3 x 400 V, 50 … 60 Hz or AC 3 x 230 V, 50 … 60 Hz 

 Secondary 3 x (2 x 115 V) 

  Rated motor power 100 W for AC 3 x 400 V



Investigations on 1-phase and 3-phase Transformers 

Courseware
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The Three-Phase Network Analyzer Board (40312) is ideally suited for the investigations on the transformer.

AAus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELAABOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®

ELABO  
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

E
Im
8

Printed and digital

Instructor's edition 

Energy technology 

Experiments with 3-Phase 
and 1-Phase Transformers 

Instructor's Edition 
Version 4.1 – Order. No. 44026CD-ENG

 
 
Student edition 
 

Energy technology 
 

Experiments with 3-Phase 
and 1-Phase Transformers 

 
 

 

Student Edition 
 

Version 4.1 – Order. No. 44025CD-ENG

No. Designation Order no.

1 Three-Phase Transformer Board 44021

2 Three-Phase Network Analyzer Board 40312

3 Media Folder Set 9103

4 Experiments wiht 3-Phase and 1-Phase Transformers – Instructor's Manual 44026CD-ENG

5 Experiments wiht 3-Phase and 1-Phase Transformers – Student Manual 44025CD-ENG



REACTIVE POWER COMPENSATION

Reactive Power Controller 
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ETS DIDACTIC – Solutions  Reactive Power Compensation

1

No. Designation Order no.

1 Compensation Control Board 44003

2 Bus Bar Board 44001

3 Compensation Board 44005

4 Compensation Contactor Board 44004

5 3-Phase Motor 57104

Learning objectives

  Designing compensation systems

  Calculation of compensation capacitors

  Connection of capacitors

  Compensation systems and harmonics

  Fixed compensation

  Automatic compensation via reactive power controllers

  Commissioning a reactive power controller

  Measurements on the electrical system

Technical data

  Operating voltage 400 V AC / 50 Hz

  Current input, converter  x / 1 A and x / 5 A

  6 relay outputs 230 V, max. 2 A

  Alarm output 230 V, max. 2 A

  Display of the relative values at the LCD

  Automatic conıguration

  Manual conıguration

  6 programmable regulating steps
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An Overview of the System
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ETS DIDACTIC – Solutions  Reactive Power Compensation

REGULATED REACTIVE POWER COMPENSATION

pickl_ev
Notiz
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CONTROL TECHNOLOGY 
AUTOMATION AND
MECHATRONICS

Contactor Control Technology

Safety Engineering

Automation

Drive Technology / Power Electronics

Industry 4.0

Mechatronics

Robotics

AR – Augmented Reality – tec2SKILL®



HAND-OPERATED SWITCHES

Switch Board I 

Learning Objectives

  Connecting hand-operated industrial low-voltage switching devices

  Function test of start, reversing and step circuits

  Troubleshooting and maintenance

Features  

  1 on/oĳ switch, 3-pole

  1 star-delta switch

  1 star-delta reversing switch

  1 pole-changing switch for 

Dahlander circuits

  1 pole-changing switch for se-

parate windings

Technical Data

  Rated voltage 230 – 400 V AC

  Rated current 10 A

  Frequency 50 / 60 Hz

  Breaking capacity 6 kVA

70 ets-didactic.de

ETS DIDACTIC – Solutions  Control Technology

1

2

No. Designation Order no.

1 Switch Board I 40021

2 Variable Compound Wound DC Machine 57109

3 Media Folder Set 9103

4 Contactor Control Part 1: Hand-operated switches – Instructor's Manual 40101CD-ENG

5 Contactor Control Part 1: Hand-operated switches – Student Manual 40100CD-ENG

6 Contactor Control Part 1: Hand-operated switches – Set of Transparencies 40102CD-ENG

7 Contactor Control Part 3: Expert Circuits – Set of Transparencies 40301CD-ENG

8 Contactor Control Part 4: Industrial Measuring Instruments – Set of Tr. 40401CD-ENG

9 – 15               Set of TECHNOCards® – Contactor Control Part I 40120-ENG



Courseware

Manual content

  Introduction

  Controlling with control switch 

ON/OFF

  Controlling with direction of ro-

tation switch

  Controlling with star/delta switch

  Controlling with star/delta re-

versing switch

  Controlling with pole changing 

switch

  Controlling with pole changing 

switch  for two seperate windings
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7

11

15

9

13

6

8

1210

14

3
AAus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELAABOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Teachware
Order No. 40101CD-ENG

Contactor Control
Part I: Hand-operated Switches

Instructor's Manual
Version 4.1

Practical Experiments, with Solutions 

Contactor Control Part1: Hand-operated Switches 

Contactor Control 
Part 1: Hand-operated Switches

Instructor's Manual 
Version 4.1 – Order No. 40101CD-ENG 

Practical Experiments 

Contactor Control Part1: Hand-operated Switches 

Contactor Control 
Part 1: Hand-operated Switches

Student Manual 
Version 4.1 – Order No. 40100CD-ENG 

Set of Transparencies 

Contactor Control Part1: Hand-operated Switches 

Contactor Control 
Part 1: Hand-operated Switches

Set of Transparencies 
Version 4.1 – Order No. 40102CD-ENG

Set of Transparencies

Contactor Control Part 3: Expert Circuits

Contactor Control 
Part 3: Expert Circuits 

Set of Transparencies
Version 4.1 – Order No. 40301CD-ENG

Set of Transparencies

Contactor Control Part 3: Expert Circuits

Contactor Control 
Part 3: Expert Circuits 

Set of Transparencies
Version 4.1 – Order No. 40301CD-ENG

Printed and digital

40113-ENG

Direct switching of three-phase asynchronous motors
with control switch ON/OFF (experiment 1)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNOCard®

4.1

CAUTION!
Please observe all necessary safety
regulations, laboratory rules and re-
quired protective measures for instal-
ling and testing the equipment!

Im Hüttental 11 
85125 Kinding − Germany
Tel.: + 49 (0) 84 67 / 84 04 0
Fax: + 49 (0) 84 67 / 84 04 44
www.elabo-ts.com
E-mail: sales@elabo-ts.com

Three-phase asynchronous motor
3 x 400 / 692 VΔ /

Y

U1 V1 W1

Starting 3-ph asynchronous motors
with two speeds by means of a pole-changing switch (experiment 5)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNO CAUTION!
−

40114-ENG

Direct switching of 3-ph asynchronous motors with a
direction of rotation switch (experiment 2)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNOCard
4.1

CAUTION!
Please observe all necessary safety
regulations, laboratory rules and re-
quired protective measures for instal-
ling and testing the equipment!

R

Im Hüttental 11 
85125 Kinding − Germany
Tel.: + 49 (0) 84 67 / 84 04 0
Fax: + 49 (0) 84 67 / 84 04 44
www.elabo-ts.com
E-mail:sales@elabo-ts.com

Three-phase asynchronous motor
3 x 400 / 692 VΔ /

Y

U1 V1 W1

Controlling 3-ph asynchronous motors
with separate windings by means of a pole-changing switch (experiment 6)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNO CAUTION!
−

Starting 3-ph asynchronous motors
with a star-delta switch (experiment 3)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNO CAUTION!
−

Δ

40119-ENG
Switch Board I

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNOCard
4.1

CAUTION!
Please observe all necessary safety
regulations, laboratory rules and re-
quired protective measures for instal-
ling and testing the equipment!

R

Power inputs
400 V AC
L1, L2, L3

ON/OFF
switch, 3-pole

Star-delta switch
Star-delta

reversing switch

Outputs for
outer conductors
L1, L2, L3

Im Hüttental 11 
85125 Kinding − Germany
Tel.: + 49 (0) 84 67 / 84 04 0
Fax: + 49 (0) 84 67 / 84 04 44
www.elabo-ts.com
E-mail: sales@elabo-ts.com

Inputs for neutral
conductor and
protective earth

Pole-changing switch
Dahlander

Pole-changing switch
Separate windings

Outputs
for neutral
conductor and
protective earth

40116-ENG

Starting 3-ph asynchronous motors
with a star-delta reversing switch (experiment 4)

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

TECHNOCard®

4.1

CAUTION!
Please observe all necessary safety
regulations, laboratory rules and re-
quired protective measures for instal-
ling and testing the equipment!

Im Hüttental 11 
85125 Kinding − Germany
Tel.: + 49 (0) 84 67 / 84 04 0
Fax: + 49 (0) 84 67 / 84 04 44
www.elabo-ts.com
E-mail: sales@elabo-ts.com

Three-phase asynchronous motor
3 x 400 / 692 VΔ /

Y

U1 V1 W1 W2 U2 V2
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ETS DIDACTIC – Solutions  Control Technology

CONTACTOR, CONTROL AND INSTALLATION CIRCUITS 24

Control Board IV

Learning objectives

  Practice-oriented setting up 

and commissioning of contac-

tor, control and installation cir-

cuits

  Standard arrangement of main                                                                                                       

and auxiliary current circuits 

  Systematic terminal labelling, 

function test and troubleshoo-

ting

  Setting up safety circuits of all 

categories with contactors

  Standard arrangement of con-

trol, release and load current 

circuits

Technical data

  Main circuit current   

6 A max.

  Control circuit current              

24 V DC

1

Control Board IV mounted with 4 contactors

No. Designation Order no.

1 Control Board IV 40004

2 Control Board V 40023

3 Switch Board II – 24 V 40000
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 V

Learning objectives

  Standard arrangement of a 

load circuit in a 24 V control 

circuit

  Getting familiar with line protec-

tion devices

  Getting familiar with motor pro-

tection devices

  Load circuit structure

  Commissioning and trouble-

shooting

Learning objectives

  Setting up and testing a control 

current circuit

  Superordinate command de-

vices, control buttons, control 

switches and Emergency-Stop 

buttons

 Signal lamps

Technical data

  Main circuit voltage  

230 – 400 V AC 

  Main circuit current 10 A max. 

Frequency 50/60 Hz Breaking 

capacity 6 kVA

 Features

  1 circuit breaker, 3-pole,  

C 10 A

  2 motor protection switches, 

0.6 … 1 A with auxiliary switch

 Features

 1 Emergency-Stop button (2 NC)

 4 control pushbuttons (NC, NO)

  2 control switches  

(hand, 0, automatic, 2 NO)

 1 signal lamp, 24 V DC, red

 1 signal lamp, 24 V DC, green

Technical Data

 Rated voltage 24 V DC

 Rated current 5 A

2 3

Control Board V Switch Board II – 24 V



SIMPLY SAFE

Safety Position Switch Board 

Learning objectives

  Realise control circuits in diĳerent control catego-

ries 1 – 4 up to Performance Level e

  Plant circuit with controlled separation protecti-

ve device

  Redundant structure of safety circuits

  Controlled separation protective devices with bolt

  Display of the plant states with an indicator lamp

Functions

  1 Safety position switch with bolt

  1 Safety position switch with separate actuator

  2 Safety position switch with roller lever

 1 indicator lamp, red, 24 V DC

  1 indicator lamp, green, 24 V DC

Technical data

  Control circuit voltage 24 V DC

  Rated current 5 A

  Operating voltage of the lamps 

24 V DC
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ETS DIDACTIC – Solutions  Safety Engineering

1

No. Designation Order no.

1 Safety Position Switch Board 40052

2 Media Folder Set 9103

3 Safety Engineering / Principles – Instructor's Manual 40160CD-ENG

4 Safety Engineering / Principles – Student Manual 40161CD-ENG

5 Safety Engineering / Principles – Set of Transparencies 40162CD-ENG

6 Safety Engineering / General Information – Set of Transparencies 40167CD-ENG

7 Safety Engineering / Principles – Commissioning and Troubleshooting 40178CD-ENG

8 TECHNOCard® – Emergency stop circuit 40169-ENG

9 TECHNOCard® – Safe two-hand circuit 40170-ENG

10 TECHNOCard® – Safe time circuit 40171-ENG



Supplementary manual 

Commissioning and  

troubleshooting 

   1. Handling the safety switchgear

   2. Sample solutions for the gi-

ven programs with the basic 

experiments of emergency-

stop monitoring, two-hand 

operation, safe time function

Manual contents

  1. Emergency stop monitoring: PL d, controller category 3 with Reset button

   2. Two-hand operation type 3: PL d, controller category 3

   3. Safe time function: PL d, controller category 3, safety door opening after a given time with Reset button

   Solution part with extensive theoretical introduction to the subject of safety engineering
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Teachware
Cat. no. 40160CD-ENG

Safety Engineering / Principles
Manual Trainer Section

Version 4.0

AAus- und Weiterbildung GmbH 
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Manual Trainer Section 

Safety Engineering: Circuits with safety modules 

Safety Engineering 
Principles

Manual Trainer Section 
Version 4.0 – Cat. no. 40160CD-ENG

Manual Practical Experiments 

Safety Engineering: Circuits with safety modules 

Safety Engineering 
Principles

Manual Practical Experiments 
Version 4.0 – Cat. no. 40161CD-ENG

 
 

 

 safety device with simple insulation 
 

 
 with „Safe isolation“ 

 

PLC with 24 V 
Sensors / actuators 

  Double insulation 
  Test voltage 6 kV 

 Maximum safety! 
 

PLC with 24 V 
Sensors / actuators 

230V 
Actuator 

230V 
Actuator 

Commissioning and Troubleshooting 

Safety Engineering: Circuits with safety modules 

Safety Engineering 
Principles

Commissioning and Troubleshooting 
Version 4.0 – Cat. no. 40178CD-ENG

Set of Transparencies 

Safety Engineering: General information 

Safety Engineering 
General Information 

Set of Transparencies 
Version 4.2 – Cat. no. 40167CD-ENG 

3K1 3K2 3Q1 3Q2
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40169-ENG

TECHNOCard®

Emergency stop monitoring

At the time of installation of the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of conduct and 
the necessary safety measures!

Caution!

Trial-dependent integration 
of Switch Board II, 

Safety Controller Board 
and Control Board IV.

Optional: Integration of different drive systems.

2K1
1S3

1S4 1S5 1S6

3K1 3K2 3Q1 3Q2

Aus- und Weiterbildung GmbH 
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40169-ENG

TECHNOCard®

Emergency stop monitoring

At the time of installation of the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of conduct and 
the necessary safety measures!

Caution!

Trial-dependent integration 
of Switch Board II, 

Safety Controller Board 
and Control Board IV.

Optional: Integration of different drive systems.

2K1
1S3

1S4 1S5 1S6

3K1 3K2 3Q1 3Q2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme
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Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax:  + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
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40169-ENG

TECHNOCard®

Emergency stop monitoring

At the time of installation of the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of conduct and 
the necessary safety measures!

Caution!

Trial-dependent integration 
of Switch Board II, 

Safety Controller Board 
and Control Board IV.

Optional: Integration of different drive systems.

2K1
1S3

1S4 1S5 1S6

Printed and digital

Manual of Safety Engineering “Basic Circuits with Safety Modules”

TECHNOCards®

COURSEWARE

On the transparencies, the 

most important points of ma-

chine safety are explained lu-

illustrated.



MACHINE SAFETY

Optical Protection System 
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ETS DIDACTIC – Solutions  Safety Engineering

1

Learning objectives

  Constructing and optimising 

fundamental circuits with safe-

ty switchgear  

in keeping with what is done in 

practice

  Construction, system behavi-

our and handling of optical sa-

fety switchgear

  Functional operation, cross-cir-

cuit safety and error monitoring

Technical data

 Operating voltage 24 V DC

  Safety light barrier of type 2, 120 mm structural length, transmitter 

and receiver assembled and wired

 2 multi-function inputs

  2 OSSD outputs with LED status indication on the Board

  2 indicator lamps (24 V DC / LED), red and green

No. Designation Order no.

1 Safety Light Curtains Board 40066
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ETS DIDACTIC – Solutions  Automation

AUTOMATION

Programmable Logical Modules 

Learning Objectives

Programmable Logical 

Modules / Digital Technology

  Logical operators

  Parameterization  

of logical modules

  Fundamentals  

of digital technology

  Programming with the opera-

tor elements

  Programming with the PC

 Use of web servers

 Communication

1 2

Technical Data (1)

Training system LOGO8! 12/24 RCE

  Integrated backlit display ıeld  

and operator control panel 

 Integrated EEPROM memory 

 8 iputs 0 – 10 V

 4 relay outputs, 10 A max.

 Short circuit protection by external fusing

 8 integrated time switches

 Power reserve approx. 480 h

 Expandable with further modules

 Programming via ethernet

 Integrated web server

Expansion module

 4 digital inputs

 4 relay outputs 5 A max.

 Short circuit protection by external fusing

mounted on PLC Board 24 V DC (40014)

Technical Data (2)

Training system LOGO8! 230 RCE

  Integrated backlit display ıeld  

and operator control panel 

 Integrated EEPROM memory 

 8 digital inputs

 4 relay outputs, 10 A max.

 Short circuit protection by external fusing

 8 integrated time switches

 Power reserve approx. 480 h

 Expandable with further modules

 Programming via ethernet

 Integrated webserver

Expansion module

 4 digital inputs

 4 relay outputs 5 A max.

 Short circuit protection by external fusing

mounted on PLC Board 230 V AC (40015)
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No. Description / Title Order no.

1 Training system LOGO!8 12/24RCE 40043

2 Training system LOGO!8 230RCE 40082

3 Media Folder Set 91903

4 "LOGO!" – Instructor's Edition 40801CD-ENG

5 "LOGO!" – Student Edition 40802CD-ENG

6 "LOGO!" – Set of Transparencies 40803CD-ENG

7 TECHNOCard® "PLC Board LOGO!8 24 V DC" 40820-ENG 

Not ill. TECHNOCard® "PLC Board LOGO!8 230 V DC" 40814-ENG

8 PLC Board 24 V (optional) 40014

9 PLC Board 230 V (optional) 40015

Not ill. Power supply 24 V DC (optional) 63526

Not ill. Power pack (alternatively) C311010

Not ill. Industrial ethernet cable C805152

Technical Data of PLC Board 24 V and PLC Board 230 V 

 12 inputs on line-up terminals and safety sockets

 2 additional outputs

 8 outputs on line-up terminals 

 2 connectors for bus systems

 8 push/lock-in switches for input simulation

 Power supply via safety sockets

  Distributive connections for power supply 

43 5 6
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Instructor’s Edition 

LOGO!

LOGO!

Instructor’s Edition 
Version 4.2 – Order No. 40801CD-ENG

Transparencies

LOGO! 11
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Basic function (BF) 
Display
LOGO!

Designation

Timing diagram:

AND

OR

NOT

NAND 

NOR 

XOR 

AND with 
flanks 
evaluation
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1st step:  Get the hardware started

Seq. Operation Result

1 Use an ethernet cable to connect your PC with the LOGO! device.

2
Connect a 24V DC source to the PLC Board 24V and 
switch it on.

The LOGO! device starts and a green 
RUN LED signals standby of  the mounted 
expansion module.

3
Boot your PC and start LOGO! Soft Comfort from your 
Windows desktop.

LOGO! Soft Comfort starts displaying the 
project interface.

4th step:  Test run

Seq. Operation Result

1
For relay outputs, connect the sockets of  Q1 with an ohmmeter. 
For solid-state outputs, connect the upper sockets Q1 and M with a voltmeter (DC measurement).

2 Go to Tools  Transfer and click “PC->LOGO!”. The window “Interface” opens.

3

Choose “Ethernet”  for “Connect through:” and select your network card.
Click the reload symbol and enter the IP address of  your LOGO! in the box or 
click in the Accessible LOGO! list. 
Click OK to confirm.

The data transfer starts.
After successful transfer, a window 
appears to change the operating 
mode.

4
Choose the RUN operating mode and click the YES button to implement the 
change.

The LOGO! device is now in the RUN 
mode.

5 Activate switches I1 and I2 on the Board alternatively. Neither ohmmeter nor voltmeter dis-
play any change of  values.

6 Activate switches I1 and I2 on the Board simultaneously.

Relay version: the ohmmeter displays 
a measured value of  approx. 0Ω

Solid-state version: the voltmeter 
displays a measured value of approx. 24V

2nd step:  Hardware configuration 

Note: For configuring, a circuit program page must be open, which may be empty.

Seq. Operation Result

1
Go to Tools  Transfer and click “Configure Network 
Address”. The window “Interface” opens.

2

Choose “Ethernet”  for “Connect through:” and select 
your network card.
Click the reload symbol and enter the IP address of  
your LOGO! in the box or click in the Accessible LOGO! 
list. Click OK to confirm.

The windows  “LOGO! settings” opens 
displaying “Online settings”.

3

Choose “Assign IP address” from the list. Enter the 
desired IP Address and Subnet Mask and, if  applicable, 
the Gateway  under “New IP settings”. Click the button 
“Assign IP address” to implement the change.

The message “IP configuration success-
ful” appears.

4 Close the message box and the LOGO! settings window by clicking OK.

3rd step:  Programming 

Seq. Operation Result

1 Go to File  New and choose “Function Block Diagram (FBD)”. A new window opens with an empty 
programming interface.

2
Choose “Constants  Digital  Input” from the Instruction tree  and click in 
the programming interface. Repeat this operation once.

I1 and I2 appear in the programming 
interface.

3
Choose “Constants  Digital  Output” from the Instruction tree  and click in 
the programming interface.

Q1 now appears  in the  
programming interface.

4
Choose “Basic function  AND” from the Instruction tree  and click in the 
programming interface.

An AND gate has been implemented 
in the programming interface.

5

Now connect the output pins of  inputs I1 and I2 with the input pin of  the AND 
gate.
To do so, move the mouse pointer to either of  the output pins, press the left 
mouse button, keep it pressed and drag the mouse pointer to the input pin. 
Release the mouse button to anchor the connecting line.

Inputs I1 and I2 are now connected 
with the AND gate.

6
Proceed as described under 5, to connect the output pin of  the AND gate with 
the input pin of  Q1. Q1 is connected with the AND gate.

7

User interface  

Menu bar

Standard toolbar

Mode bar

Programming toolbar

Programming interface

Status bar

Diagram tree

Instruction tree

40820-ENG

TECHNOCard 
®

PLC Board 24V DC with LOGO! 84.0

CAUTION!
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Power supply input 
24V DC

Connection PE Relay outputs
Bus output for 
communication modules

Simulation switches 
for digital inputs

Digital inputs
Connect inputs:

LOGO! 24..., 24V DC

Connect outputs:

LOGO! 12/24..., 12V...24V DC

The inputs of  the  
24V LOGO! versions 
are non-floating and 
therefore require the 
same reference po-
tential (ground) as the 
power supply!

CAUTION!

Before connecting the device with the 
power supply, inspect the power cord 
for damages!

CAUTION!

The LOGO! as an integral part of sys-
tems and devices should only be used 
in compliance with the relevant regula-
tions and precautions valid in an appli-
cable area. Please follow the applying 
instructions for safety and accident pre-
vention.

Failure to follow the instructions can re-
sult in severe personal injury or dama-
ge to machines and facilities.

LOGO! with relay outputs

LOGO! with solid-state outputs

Load Load

Load Load

Please observe all the applicable safe-
ty regulations, laboratory rules and take 
the necessary safety precautions when 
setting up and testing the systems!

Manual contents LOGO!

  Main switch – switches – consumers

  Hall lighting with surge relay

  Stairway lighting with automatic control

  Setting the time and clock operation

  Linking the LOGO! with the pc via ethernet 

Printed and digital

Courseware

Teachware
Order No. 40801CD-ENG

LOGO!
Instructor's Edition

Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com



TRAINING IN PROGRAMMING AND FUNCTION

PLC Professional Board 

80 ets-didactic.de

ETS DIDACTIC – Solutions  Automation

8 DI
4 DO

4 DI
4 DO

4 DI
4 DO

2 AI 2 AO PT100

No. Designation Order no.

1 LOGO!8 Training System Professional  Board 24 V DC 44044

1

Learning objectives

  Parameterizing of logic mo-

dules

  Fundamentals of digital tech-

nology

  Programming with operating 

elements

 Programming with PC

 Analog value processing

  Temperature value recording 

PT100 

Features

 1 LOGO! 8 24RCE

  1 DM8 12/24R extension 

based  on: 

   PLC Professional Board 

(40020) attachment of LOGO!- 

and EASY control systems and 

additional components with 

24V-Power supply

  Including software: LOGO! Soft 

Comfort

2 x 0...10 V DC 

Analog value simulation

Connection of transfer system 

and automats
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ETS DIDACTIC – Solutions  Automation

Learning objectives

  Basic functions of GRAFCET pro-

gramming

  Standards-compliant programming

  Checking for logical errors

  Commissioning in online mode

  Function test on a S7-300 or  

S7-1200 and S7-1500

Electrical application

Automatic assembly machine

electropneumatic

application – step sequence

1

2 3

4

PROGRAMMABLE CONTROLLER

Automation Board S7-1500

"The key for the production process"
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Learning objectives

  Construction and projection of 

a PLC in the TIA portal

  Commissioning an automati-

on system

  Programming according to in-

ternational standard IEC1131-3

  Connecting and commissioning 

ıeld bus systems

Technical data

  Integrated power supply  

24 V / 4.5 A

  14 digital inputs, 10 digital out-

puts

  2 analogue inputs,  

1 analogue output

  Integrated Proınet switch

  6-inch Touch Panel with key 

functions

  Extension box with AS-i and 

PROFIBUS-DP Master

4

Automation Board S7-1200 

No. Designation Order no.

1 Automation Board Professional (diĳerent versions possible) 70280-44231

2 Automation Board S7-300 70280-22001                      

3 Touch Panel Board 70318                      

4 Automatin Board S7-1200 70290

"The details make the difference"
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ETS Didactic – Solutions  Automation



"Time for clear solutions"

85



3-PHASE DRIVE

Motor Fault Simulator 

Learning objectives

  Troubleshooting in electric motors

  Metrological investigation of 

three-phase asynchronous mo-

tors

  Troubleshooting and documen-

tation

Technical data

 Coil interruption

 Coil short

 Winding short

  Voltage-dependent insulati-

on fault

 Frame short

  Inputs / outputs to 4mm safe-

ty sockets

  Terminal boxes with 4-colour 

printed front layout and con-

nection designations

86 ets-didactic.de

ETS DIDACTIC – Solutions  Drive Technology

No. Designation Order no.

1 Motor Fault Simulator 57129

1



Frequency Converter

Learning objectives

  Connect and operate an elect-

ronic frequency converter,  

conforming to EMC directives

  Program and test, drive and 

protection functions

  Interpret fault messages,  

fault-ınding

  Central operation and monito-

ring from the PC

  Connection to automation sys-

tems by way of a PROFINET

Technical data

  PROFINET and PC interfaces 

(optional)

  EMC ılter, class A

  Connection techniques,  

conforming to EMC directives

  Digital PI-controller for  

optional use

  Input voltage:  

400 V / 50 ... 60 Hz

  Output voltage:  

0 ... 400 V / 0 ... 650 Hz

  Output power: 550 W / 150 % 

overload capacity

  Protection functions for over-

load, ground fault and short-

circuit

87

No. Designation Order no.

1 AC Drive Board G120 55321

1



3-PHASE DRIVE

Soft Starter 

Learning objectives

  Selection of motor starting techniques

  Soft starters instead of devices star-delta combinations

  Use of soft-start devices in combination with PLC

  Investigation of startup behaviour with and without soft-start device

Technical data

 Maximum load 1.5 kW

 Supply, load 400 V AC

 Operating voltage 24 V DC

88 ets-didactic.de

ETS DIDACTIC – Solutions  Drive Technology

1

No. Designation Order no.

1 Soft Starter Board 56130

2 Control Board V 40023

3 Three Phase Network Analyzer Board (optional) 40312

4 3-Phase Motor 57104



Conıguration Example – Soft Starter

89
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THREE-PHASE CURRENT DRIVE

Electronic Motor Management 

Learning objectives

  Project planning, assembly, 

and commissioning for three-

phase asynchronous motors

  Realising system and motor 

protection and protecting them 

from underload and overload

  Displaying operating data

  Getting introduced to and inte-

grating electronic reverse load 

relays

Motor Management Board

Motor Management Board in 

DIN A4 system, consisting of:

  6 digital inputs 

on 4mm safety socket and si-

mulation 

  4 digital outputs on 4mm safe-

ty sockets and display lights

  Supply power of 24VbDC con-

trol voltage on 4mm safety so-

ckets

  Supply power and motor out-

put of 400 VbAC on 4mm safe-

ty sockets

  Prepared for Proıbus coup-

ler 56109

PROFIBUS coupler

For integrating the Motor Ma-

nagement Board system with a 

bus system:

  24VbDC operating voltage

  IFS system interface

  PROFIBUS DP interface

  4 digital inputs / 4 digital out-

puts incl. assembly  

on Board 56110

90 ets-didactic.de

ETS DIDACTIC – Solutions  Drive Technology

1 2

The device is programmed either by software or directly on the device using display and keyboard. You can set all parameters for operating 

the drive individually for right- and left-rotation: grid conditions, start delay, switching thresholds, trigger thresholds, reversing impulse, mo-

tor protection, feedback outputs, data logging.

P R O F I

B U S

PROCESS  FIELD BUS



Courseware 

Accessories

Content

  Trial 1: 

Conveyor belt control with 

electronic motor protection and 

reversing load relay

  Trial 2:  

Conveyor belt control through 

an electronic reversing load re-

lay with motor management 

with automatic reversing pulse 

upon switching oĳ

   Trial 3:  

Connection of an electronic re-

versing load relay to the control 

room with a display of the elec-

trical operating values on a PC

91

3 4 7

9

10

11

5

6

8

No. Designation Order no.

1 Motor Management Board with optional PROFIBUS coupler (56109) 56110

2 PROFIBUS coupler 56109

3 Media Folder Set 91903

4 Driver Technology Part 1: Electronic Motor Management – Instructor's Manual 56127CD-ENG

5 Driver Technology Part 1: Electronic Motor Management – Student Manual 56126CD-ENG

6 Driver Technology Part 1: Electronic Motor Management – Commissioning and Troubleshooting 56128CD-ENG

7 Driver Technology Part 1: Electronic Motor Management – Set of Transparencies 56129CD-ENG

8 TECHNOCard® – Motor Management Board 56121-ENG

9 PROFIBUS DP-connection cable 55926

10 Connection cable 3 x 400 V 80606

11 Management software and interface cable 56111

Teachware
Order-No. 56127CD-ENG

Drive Technology
Selecting and integrating drive systems

Part 1: Electronic Motor Management

Instructor's Manual
Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®

ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com
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Version 4.2 – Order No. 56128CD-ENG

TECHNOCard 
®

Motor Management Board4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®
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85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: sales@elabo-ts.com
www.elabo-ts.com

Voltage supply for load
400 V AC

Control voltage 
24 V DC

Electrothermic and 
electromagnetic 
protective curcuit
breaker 2,5 A

Rotation reversing switch
CCW / W / CW

Additional  
digital inputs for 
PROFIBUS-Gateway

Connection engine

Signal outputs 
Out 1 bis Out 4 

Electronic 
reversing load relay

Electronic
engine management

PROFIBUS-Gateway
P R O F I

B U S

PROCESS  FIELD BUS

56121-ENG

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

Printed and digital



MOTOR TEST BENCH

Measurement Quantities

  Voltage

  Current

  cos

  Active power

  Apparent power

  Speed

  Torque

  Mechanical power

  EĴciency

Control unit with 7“ touch panel and webserver 

Drives

  Direct current

  Alternating current

  Three-phase current

  Stepper motors

  Brushless DC motors

  Energy EĴciency by IE4 Motor standard

92 ets-didactic.de

ETS DIDACTIC – Solutions  Drive Technology

No. Designation Order no.

1 Motor Test Board 56200

2 Three-Phase Induction Motor 57200

3 4-Quadrant Load Unit 56210

1

2

3



Safety

  RF identiıcation of the machines under test

  Protection of all rotating parts by unremovable covers

93
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ETS DIDACTIC – Solutions  Power Electronics

No. Designation Order no.

1 Power Electronics Board 35000

2 Direct current motor DC 24 V, 34 W, perm. excited 35003

3 3-phase asynchronous motor AC3 23/40 V, 20 W 35004

4 3-phase synchronous motor AC3 23/40 V, 10 W 35005

5 PC Measurement Interface (optional) 90272

6 Set Masks Power Electronics ETS35000-Z05

POWER ELECTRONICS  TRAINING PACKAGE  TP  56.2

Training and Practical Experiments over the Entire Power Electronics Sector

Lerning Objectives 

  Becoming acquainted, under-

standing and applying pow-

er electronics components and 

their functions in rectiıers and 

inverters:  

resistance, diode, coil, transis-

tor, IGBT, thyristor, MOSFET, 

optocoupler, power electronics 

components, rectiıer single, 

rectiıer 3-phase, Siebelko full-

wave rectiıer, rectiıer with thy-

ristors, PWM at MOS- FET half 

bridge, inverter, controlling of 

smaller motors

Technical Data

Power Electronics Board

 Short circuit proof, feedback-

protected DC 60 V, AC 40 V, 

60 W

  3-Channel-DC-Source 

- per Output -40 V…+40 V, 

settable 

- max. current per Output 1,5 A 

- common ground 0 V

  Alternating current source  

with setting range 

- Phase voltage from…23 V
eĳ

 

- Max. current per phase...2 A
eĳ

 

- Common neutral point 0 V 

- Frequency settable

The Power Electronics Training 

System can be used for trai-

ning purposes and practical ex-

periments over the entire power 

electronics sector. 

The system combines the latest 

technology with ease of use.  

In addition to imparting the basic 

principles of the functions of po-

wer electronic components and 

modules, the system enables in-

vestigations of modern drive so-

lutions consisting of frequency 

converters and motors in a safe 

low-voltage range.

1
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Direct and Alternating Current Motors Supplementary Measuring Equipment

PC Measurement Interface 

  A 4-channel measuring instru-

ment with diĳerential intputs. It 

allows safe measuring of volta-

ges and deduced magnitudes 

up to 600V AC.

  Display and evaluation of the 

measuring results on a connec-

ted PC by means of a software.

Technical Data 

DC Motor (5)

 Nominal voltage 24 V DC

 Nominal rotation speed 3000 U/min

2 3 4 5

6

3-Phase Asynchronous Motor (6)

  Star / delta AC3 40/23 V 50 Hz

  Nominal rotation speed 1250 U/min at 50 Hz

3-Phase Synchronous Motor (7)

  Star / delta AC3 40 / 23 V 50Hz

  Nominal rotation speed 1250 U/min at 50 Hz

For all motors: Eddy current break on 4mm 

safety sockets for applying load to the motor 

as well as inputs/outputs.
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ETS DIDACTIC – Solutions  Power Electronics

No. Designation Order no.

1 Device Set Power Electronics 35002

2 Set of ring binders 91903

3
Principles and components of power electronics 
Instructor's Manual

35010CD-ENG

4
Principles and components of power electronics 
Student Manual

35011CD-ENG

5
Rectiıer circuits in power electronics    
Instructor's Manual

35012CD-ENG

6
Rectiıer circuits in power electronics   
Student Manual

35013CD-ENG

7 TC® – Fundamentals for use Power Electronics Board 35001-ENG

8 TC® – Use of the PC Measurement Interface (optional) 90273-ENG

POWER ELECTRONICS  TRAINING PACKAGE  TP  56.2

Device Set Power Electronics

 1 ılm resistor 10Ə / 2W

 2 ılm resistors 22Ə / 2W

 1 ılm resistor 33Ə / 2W

 1 ılm resistor 100Ə / 2W

 1 ılm resistor 220Ə / 2W

 1 ılm resistor 330Ə / 2W

 2 ılm resistors 470Ə / 2W

 1 ılm resistor 680Ə / 2W

 3 ılm resistors 1kƏ / 2W

 1 ılm resistor 4,7kƏ / 2W

 1 ılm resistor 10kƏ / 2W

 1 capacitor 0.22 μF/160 V

 1 capacitor 0.47 μF/160 V

 1 capacitor 1 μF/100 V

  1 electrolytic capacitor 10 

μF/63V

  2 electrolytic capacitors 100 

μF/63V

 1 Schottky diode, 2A

 1 Si diode, 1A

  1 transistor BD238 PNP, 80 V/ 

25W, base left

  1 transistor BD237 NPN, 80 

V/25W, base left

  1 thyristor, 3A

  1 thyristor MCR100-6, 0.8 A

  1 IGBT, 10A

  1 power FET, gate left

  1 optocoupler

  1 coil N = 300

  2 coils N = 900

  1 tape-wound core (1 pair)

  1 pushbutton

  1 toggle switch

  1 lamp, 48V, E10 socket

1

Device Set Power Electronics

For experimenting on fundamentals in power electronics, including 

storage board for the plug-in components and safety bridging plugs, 

front panel imprinted with the circuit symbols of the components for 

plug-in modules and safety bridging plugs.

Storage Plate printed and incl. the following plug-in modules:
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Courseware

Courseware

Instructor's Edition

  Rectiıer circuits in power  

electronics 

-  Practical Experiments,  

with Solutions

Instructor's Edition

  Principles and components of 

power electronics 

-  Practical Experiments,  

with Solutions

TECHNOCards®

5

3

2

2

6

4

8

7

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com4.1

90273-ENG

TECHNOCard ®

Use of the PC measurement interface

At the time of  installation of  the plants 
and when testing them, comply with 
all the necessary safety regulations, 
the laboratory code of  conduct and 
the necessary safety measures!

CAUTION!

Measurement outside the SELV zone
Caution: In the case of  measurements outside the safety extra-low 
voltage range SELV (Urms>50V AC or U > 120V DC), a connection of  
the protective conductor PE to the protective conductor connection PE 
of  the PC measurement interface must be made without fail!
This is generally worth recommending right from voltages Urms> 25V AC 
and U > 60V DC.

Typical measurement circuits
Measurement with diff erential inputs (SELV-zone)

Measurement referred to earth (SELV-zone)

Measurement with reference potential N (e.g. star)

Measurement without reference potential (e.g. delta)

Operating voltage 
lead-through in

the zone 8 … 30V DC

USB connection 
socket type B

Protective conductor
connection for 

onward lead in the
measurement setup

Common wire for 
input zone 10:1

Input zone 10:1,
4 input channels CH1 … CH4

Common wire for 
input zone 1:1

Earth socket 
to the device earth of  the 
measurement interface

Protective conductor 
connection for 
measurement interface 
for measurement outside 
SELV

Input zone 1:1,
4 input channels
CH1 … CH4

Operating voltage 
lead-through 
in the zone 8 … 30V DC,

serves simultaneously for 
optional provision of  the 
operating voltage of  the 
measurement interface

USB

USB

USB

L1

L1

L2

L2

L3

L3

N

N

PE/PEN

PE/PEN

USB

Teachware
Best.-Nr.: 35010CD-DEU

Grundlagen und Bauelemente

der Leistungselektronik
Ausbilderteil

Version 4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Printed and digital!

Printed and digital!

Practical Experiments, with Solutions

Practical Experiments, with Solutions

Rectifier circuits in 

power electronics

Principles and components  

of power electronics

Instructor's Edition

Version 4.0 - Order.No. 35012CD-ENG

Instructor's Edition

Version 4.0 - Order.No. 35010CD-ENG

Fundamentals and Components in Power Electronics

Fundamentals and Components in Power Electronics

ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Practical Experiments

Rectifier circuits in 

power electronics

Student Edition

Version 4.0 - Order.No. 35013CD-ENG

Fundamentals and Components in Power Electronics

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Practical Experiments

Principles and components  

of power electronics

Student Edition

Version 4.0 - Order.No. 35011CD-ENG

Fundamentals and Components in Power Electronics

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Student Edition

  Rectiıer circuits in power  

electronics

- Practical Experiments

Student Edition

  Principles and components of 

power electronics

- Practical Experiments

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: info@elabo-ts.com
www.elabo-ts.com4.1

35001-DEU

TECHNOCard ®
Nutzung des Power Electronics Board

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

Netzschalter

Leistungsquelle  
(Powersource)

Netzspannungseinspeisung 
230 V AC 50 … 60 Hz

Eingang zur Spannungsmessung „Common“-Eingang

Eingang zur Strommessung

Multimeter 1 und Multimeter 2 zum Messen 
von Strom, Spannung und Leistung

Experimentierfeld

2 x 5 Steckfelder im 
19-mm-Raster, mit jeweils 
4 Stück elektrisch verbun-
denen 4-mm-Buchsen

4-Kanal-FET-Brücke 
(Umrichter)

Diodenbrücke

Thyristorbrücke

Umschalter der Leistungs-
quelle in die Betriebsarten 
3-Phasenquelle – AUS – 
einstellbare DC-Quelle)

Einsteller für die Auswahl des ein-
zustellenden Gleichspannungsaus-
gangs DC1, DC2 oder DC3 und für 
die Frequenz bei 3-Phasenquelle.

Einsteller für die Spannung 
bei Gleichspannungsquelle 
und Amplitude bei 3-Pha-
senquelle.

Umschalter GATE-Steuerung  
(Thyristor – AUS – FET)

GATE-Steuerung

Messsignalausgänge  
Highside und Lowside

Grüne LED für aktive 
Thyristorsteuerung.  
Grüne LED für aktive 
FET-Steuerung des 
Umrichters

Einsteller für Phase 
bei Thyristorsteue-
rung und Amplitude 
bei FET-Steuerung

Einsteller für die 
Auswahl des Be-
triebsmodus und 
für die Frequenz 
bei FET-Steuerung

Messsignalausgänge  
der Gate-Spannungen

Einsteller für die
zustellenden G
gangs DC1, DC
die Frequenz b

Bedienknopf zum Einstel-
len des Messregimes (Ef-
fektivwert oder Mittelwert)

Fundamentals for use of the Power Electronics Board

Teachware
Best.-Nr.: 35010CD-DEU

Grundlagen und Bauelemente 

der Leistungselektronik
Ausbilderteil

ETS DIDACTIC GMBH

Im Hüttental 11 

85125 Kinding - Germany

Phone  +49 8467 8404-0 

Fax  +49 8467 8404-44

E-Mail: vertrieb@ets-didactic.de

www.ets-didactic.de

Version 4.0



Modular production system with the robot cell  SafetyCUBE®

"perfect interplay"

FLEXIBLE PRODUCTION SYSTEM

Team Spirit in the Automation System 

98 ets-didactic.de

ETS DIDACTIC – Solutions  Robotics
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ROBOT CELL

SafetyCUBE® 

Learning objectives

  Assembling, setting up, operating and program-

ming of robot handling systems

  Analysing movement sequences, determining refe-

rence and starting points, optimising track curves

  Installing, programming and testing task-speciıc 

control and safety concepts

   Movement sequences with linear interpolation, 

hinge interpolation and circle interpolation

  Programming true-to-track movements

  Use of diĳerent eĳectors (grippers, suction pads) 

and tools

Technical data

  Operating voltage 230 V 50 / 60 Hz

  Number of axes 6

   Maximum lifting force 3 kg  

(4 kg with vertical wrist)

  Maximum speed: 6200 mm/s

  Repeat accuracy ± 0.01 mm

  FlexPendant™ with Touch Screen

  Control device with Ethernet

  32 digital inputs and outputs

  Emergency stop and light curtain

  Optional: Proınet interface

100 ets-didactic.de

ETS DIDACTIC – Solutions  Robotics

No. Designation Order no.

1 Robot cell SafetyCube® 89991

2 Media Folder Set 91903

3 Robotics Part 1: Basics / Part 2: Programming tasks – Instructor's Manual 89945CD-ENG

4 Robotics Part 1: Basics / Part 2: Programming tasks – Student Manual 89946CD-ENG

1



Going other Ways

101

Teachware
Best.-Nr.: 89949CD-DEU

Robotik
Grundlagenübungen für die Simulation

Ausbilderteil
Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@ets-didactic.de
www.ets-didactic.de

Software
Best.-Nr.: 89 961

Robotersteuer- 

und Programmiersoftware
Version 4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Software

Exercises

Manual: Robotics, Basic  

exercises or the simulation

Manual operating and 

programming device FlexPendant™

+

+

+

+

Instructor's Manual

Version 4.1 – Best.-Nr. 89949CD-ENG

Robotics

Basic Exercises 

for the Simulation

Robotics – Basic exercises for the simulation

Practical Experiments, with Solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor's Manual

Version 4.1 – Best.-Nr. 89945CD-ENG

Robotics
Part 1: Basics 

Part 2: Programming tasks

Robotics

Practical Experiments, with Solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

Student Manual

Version 4.1 – Best.-Nr. 89946CD-ENG

Robotics
Part 1: Basics 

Part 2: Programming tasks

Robotics

Practical Experiments

Robot cell Simulation

and / or

Training

32 4

Teachware
Best.-Nr.: 89945CD-DEU

Robotik
Teil 1: Grundlagen / Teil 2: Programmieraufgaben

Ausbilderteil
Version 4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Printed and digital



SIMULATION ROBOT

Cell Simultation 

102 ets-didactic.de

ETS DIDACTIC – Solutions  Robotics

1

The operating and programming device FlexPendant® is available in the simulation software with all its functions.

No. Designation Order no.

1 Software for robot control, simulation and programming 89961

2 Media Folder Set 91903

3 Robotics Basic Exercises for the Simulation – Instructor's Manual 89949CD-ENG

4 Robotics Basic Exercises for the Simulation – Student Manual 89948CD-ENG

5 Robotics Part 1: Basics / Part 2: Programming tasks – Instructor's Manual 89945CD-ENG

6 Robotics Part 1: Basics / Part 2: Programming tasks – Student Manual 89946CD-ENG

7 TECHNOCard® – Robot system 89981-ENG

8 TECHNOCard® – Robot system – Flexpendant 89982-ENG

9 TECHNOCard® – Robot system – Robot control 89983-ENG



Courseware

Content 

Basic exercises for simulation

  Introduction

  Coordinate systems, move-

ment types, tool data

  Programming

  Activating inputs and outputs

   If-then statements, branches,  

multiple branches

  For loops, repeating program-

ming sequences

  While loop, repeating program-

ming sequences dependent on 

a condition

  Object coordinate system, user 

coordinate system, work object

  Modifying points, oĳset commands

  Programming a trajectory-cont-

rolled movement

  Linear movement and circular 

interpolation

  Circular interpolation, drawing 

a circle

  Palletising workpieces

Content

Robotics, basic information 

and programming exercises

Part 1: Basics

  Basic safety instructions

  Getting started

  Categories of handling systems

  Robot design

  Coordinate systems and ope-

rating modes

  Programming industrial robots

  Key programming commands

Part 2: Programming tasks

  Moving robots manually

  Teaching points

  Creating a movement program

  Transfer system control

  If-then-else loop
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Teachware
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Robotik
Grundlagenübungen für die Simulation

Ausbilderteil
Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOOELABOELABOTrainingsSystemeTrainingsSystemeTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@ets-didactic.de
www.ets-didactic.de

Printed and digital

2 3 4

Teachware
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Robotik
Teil 1: Grundlagen / Teil 2: Programmieraufgaben

Ausbilderteil
Version 4.1

Aus- und Weiterbildung GmbH 
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4.1

TECHNO
Robotersystem

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

89981-DEU

FlexPendant / Handbediengerät

Roboter Control Panel

Steuergerät IRC 5 Compact

Schaltschrank mit:
- E/A-Verdrahtung
- Sicherheitskreis Verdrahtung
- Schnittstelle 1 x Sub D, 25-polig,
  1 x Verbindung zur SPS (rückseitig)

Materialrutsche für Dosen 
Ober- und Unterseite

DC-Transfersystem

Flachlager

Schutzeinrichtung Lichtvorhänge

SafetyCUBE
®

Pneumatischer Greifer und Sauger:

 

Industrieroboter 6 Achsen, max. 3 kg

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

4.1

TECHNO
Robotersystem – FlexpendantAus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

® Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

89982-DEU

 : Greifer

 : Vakuumsauger

 : Teil abblasen

 : frei

 : Play / Start

 : Stopp

 : Schritt vorwärts

 : Schritt rückwärts

 : mech. Einheit

 : Bewegungsart

 : Achsgruppe

 : Inkremente

Steuertasten

Steuerknüppel

Quickset Menü

NOT-AUS-Taster

Bediener
Ein- / Ausgabe

Öffnen des Menüs Statusanzeige Fenster schließen

Programmierbare Tasten

Auswahltasten

4.1

TECHNO
Robotersystem – Robotersteuerung

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

89983-DEU

Anschluss Manipulator
Motore

Nicht benutzt

Anschluss Manipulator
Gebersystem

Anschluss FlexPendant

Motoren
EIN / AUSE

Bremsen lösen

Hauptschalter

Bedienfeld

Betriebsartenschalter
Hand / Automatik

Netzanschluss

DeviceNet™Lean für externe E / A-EinheitenDigitale E / A Sicherheitskreis

NOT-AUS-Schalter

Ethernet switch (optinal) für
Kamerasystem und PROFINET

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Hauptrechner mit 
Netzwerkanschluss, 
RS232-Anschluss.
Optional: 
Feldbusanschluss

Instructor's Manual

Version 4.1 – Best.-Nr. 89945CD-ENG

Robotics
Part 1: Basics 

Part 2: Programming tasks

Robotics

Practical Experiments, with Solutions
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Student Manual

Version 4.1 – Best.-Nr. 89946CD-ENG

Robotics
Part 1: Basics 

Part 2: Programming tasks

Robotics

Practical Experiments

5 6

Instructor's Manual

Version 4.1 – Best.-Nr. 89949CD-ENG

Robotics

Basic Exercises 
for the Simulation

Robotics – Basic exercises for the simulation

Practical Experiments, with Solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

Student Manual

Version 4.1 – Best.-Nr. 89948CD-ENG

Robotics

Basic Exercises 
for the Simulation

Robotics – Basic exercises for the simulation

Practical Experiments



INDUSTRY 4.0

CPS – Cyber-Physical-Systems 
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ETS DIDACTIC – Solutions  Industry 4.0

Intelligent Storage

Development
Product Design

Humanoid Robot
Hybrid production

Quality Control

STOPP

Machine Safety

Service – 
Workshop

Indus

compete

Automatic  
Guided Vehicle

RFID
Component Identiıcation
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3D

Individual Production 3D 
Printing / CNC

Network Technology
Safety

Product Designation

Energy Management

ERP
MES

ERP / MES

01000110011001110101101100

01000110011001110101101100

Documentation
"Big Data“

Process Controlling
SCADA

stry 4.0

ence based
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ETS DIDACTIC – Solutions  Industry 4.0

LEARNING FACTORY 4.0 CPS-i40®  CYBER PHYSICAL SYSTEMS

Qualify for the Future – already Today
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Industry 4.0-Compact system

  All aspects of modern  manufactu-

ring can be displayed using the latest 

technologies.

 

  The system is fully networked and 

oĳers cable and wireless  

(industrial WLAN) PROFINET con-

nections. Additionally, connections 

via PROFIBUS and AS interface can 

be realised. 

(TIA – Totally Integrated Automation).

 

 

  Several bus-compatible traction in-

verters as well as decentral peri-

phery are available. All stations of-

fer RFID read/write-heads and can 

ıle away production data on an RFID 

tag as well as on a server (e.g. OPC, 

UA, SQL, ...). While the current pro-

duction step is checked in each sta-

tion, a ınal check is realised by a 

bus-compatible camera and other 

sensors in their own station.



CPS-i40® – FUTURE BETWEEN PEOPLE AND ROBOTS

Collaborative Two-arm Robot

108 ets-didactic.de

ETS DIDACTIC – Solutions  Industry 4.0
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Simply genius – modular and safe

  Robots are applied in industrial set-

tings all over the world and represent 

a new era of really collaborative in-

dustrial robots.

  Programming has been simpliıed  

for the user to a great extent.

 "Programming by control" allows to 

enter the individual movements or 

steps by moving the arms and sub-

sequent saving of individual motion 

sequences.  The robotic system can 

imitate the motions carried out by the 

user time-eĴciently and is therefo-

re programmed intuitively. Join in ro-

botic programming of tomorrow al-

ready today.

  As a matter of course, the stan-

dard RAPID programming is suppor-

ted, too.

  The unique design of the two-arm 

robot guarantees  "inherent safety". 

 The arms are padded and the-

re aren't any barriers or housings etc. 

required. So, people and robot can 

work together hand in hand.

Collaborative robots will play an im-

portant role in machine processing 

when it comes to industrial revolution 

„Industry 4.0“ or „Internet of things“.

Invest in the future and ensure opti-

mum preparation of your participants 

for future challanges in practical work 

by using our training systems. 



AUGMENTED REALITY

AR – Augmented Reality – tec2SKILL®   

ETS DIDACTIC – Solutions  AR – Augmented Reality tec2SKILL®

110 ets-didactic.de

Augmented Reality in Companies

 Augmented reality is becoming more and more im-

portant. The "Internet of Things" and AR are the fu-

ture. AR applications have been changing daily life 

and our relations to real things. Especially, they 

support the learning progress.

Augmented Reality is much more than augment-

ing the reality with digital information. Augmented 

realities make it possible to display virtual informa-

tion within the real ıeld of vision of an observer and 

to superimpose it over real images. This means: 

Digital and physical worlds are being merged and 

brought together with visual perceptions. Augment-

ed reality will change our lives if brought into play in 

companies.

It Is Time for AR

Applications of augmented reality in companies are 

nearly unlimited. So AR can be used for product de-

velopment control, even in the early stages of devel-

opment. Real physical prototypes do not have to be 

constructed any longer, but a digital twin is created 

by the developer. Furthermore, products can be

ıtted with control units which are not directly visi-

ble. Likewise, the product use can be improved with 

the help of AR. User manuals are not necessary any 

longer – virtual tutorials and assistents come into ac-

tion for them – as well proposals for operating set-

tings of the product are displayed on the basis of 

sensor measurements and with regard to the device 

status analysis.

Revolution in the Service Sector

The features of AR will change the service sector 

ırst of all. Products are becoming more and more 

complex. The resulting challenges on the profes-

sional know-how of eĳective ıeld service are an ex-

tremely high priority for the service providers. AR is 

destined to be an indispensable contribution to it. 

Visual instructions are displayed step by step and 

will replace unhandy manuals and maintenance 

manuals as well as time-consuming and cost-inten-

sive product training of the service personnel. Di-

rect beneıt and visible economic success are the 

consequences.



111

tec2SKILL®



ETS DIDACTIC – Solutions  Building Systems Technology
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BUILDING SYSTEMS  

TECHNOLOGY

Installation Engineering / Lighting Technology

KNX 

Surveillance Systems

Networking Systems (IP)

SMARThome

Communication Technology

EV-Charging Station

Augmented Reality – tech2SKILL®



INSTALLATION TECHNOLOGY / LIGHTING TECHNOLOGY

Fluorescent Lamp Circuits 

Learning objectives

   Principles of lighting technology, luminous Ĳux, light intensity,  

luminous eĴcacy, light density

 Use of discharge lamps

  Lamp operating devices, low-loss ballast, electronic ballasts

  Circuits of lamp operating devices – series connection,  

parallel connection (Double / tandem) and their compensation

 Dimming lamps

 Evaluation of applications

 Calculations of lighting systems

  Metrological investigation of lamps

  Networking of operating devices via DALI

  Control and diagnosis of  operating devices via DALI

114 ets-didactic.de

ETS DIDACTIC – Solutions  Installation Engineering / Lighting Technology

21

No. Designation Order no.

1 Fluorescent Lamps Board A 43112

2 Fluorescent Lamps Board B 43113

3 Energy Saving Lamps Board 43114

4 High Pressure Sodium Lamp Board 43118

5 Metal Halide Lamp Board   43119

6 LED Eĳect Lighting Board 43117

7 LED Lamps Board 43116

8 Room Controller DALI 41120

9 KNX /DALI Gateway 41226

10 LED Control Board 43121

11 Lamp case 43125

12 Storage case for lamps 43124



An Overview of the System
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5

7

9 10

4

6

8

11 12

Depositing for measurement instruments
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ETS Didactic – Solutions  KNX

Learning objectives

KNX
 �Planning and configuring of 

KNX systems

 �Commissioning and trouble-

shooting

 �Documentation and mainte-

nance 

Professional Programming 

Board KNX
 1  power supply

 1  USB programming interface 

 �1  binary input 4-x with  

4 simulation switches

 1  8-x switching-blind actuator

 �1  4-x switching actuator with 

switching and  

heating functions

 1  4-x LED dimming actuator

 �1  4-x multi-function  

pushbutton sensor with BTM

 1  Touch room operation uinit

 12 x indicator lamps

 1  LED module white

 1  LED module RGB

 �Sockets for onward connec-

tion to other  

KNX Boards

KNX Color Touch Panel
 �KNX Color touchpanel 5.7"  

color TFT

 �Mains and an bus voltage  

connection

 �10 control pages 

 ��Up to 60 realizable additional 

functions

 �Up to 64 scenes can be stored

 �16 alarm/event objects are 

available

KNX Weather Station
 �Power supply 12 V DC

 �Rain simulation button

 �Continuously variable wind  

simulation

 �Weather station with  

− Rain sensor 

− Wind sensor 

− Temperature sensor 

− DCF 77 receiver 

− Light sensor 

− Facade control 

− Logic function/timer

Basic level KNX Training package 22.20

System Components 

1 32
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No. Designation Order no.

1 KNX Professional Programming Board 41220

2 KNX Color Touch Panel 41227

3 KNX Weather Station 41022

4 Disconnection application 41251

5 Heating control application 41252

6 Office building application 41253

7 Residential house application 41254

4

5

6

7

Overlay masks (applications)

Masks for simulation of room constellations indoors or outdoor areas 

of various buildings.

KNX applications
 �Disconnection application

 �Heating control application

 �Office building application

 �Residential house application
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ETS DIDACTIC – Solutions  KNX

Content

  1. Principles

  2. KNX-Tool-Software 

Version 5.x 

  3. Tests for basic building func-

tions

  4. Projects 

–  Project 1: Breaker circuit, but-

ton switched line, dimming and 

blind function

–  Project 2: Extension with a 

time function

–  Project 3: Breaker circuits, 

dimming, blind control with 

central OFF, use of feedback 

objects – Project 4: Control-

ling building functions in a re-

creation centre – lighting con-

trol, blind control, dimming, 

logical interlinking and time 

function

–  Project 5: OĴce building with 

safety function for the blind 

and logical  linking OR

BASIC LEVEL KNX TRAINING PACKAGE 22.20

Courseware

Set of Transparencies

  Basics

  Applications

  KNX Toolsoftware 

  Example solutions

  Components

Location and Function of the Display and Operator Elements

Binary input device N 263E01 Switching actuator N 567/12 Blind actuator UP 520/31

Universal dimmer N 528/31

Pushbutton double UP 286 / Pushbutton quadruple UP 287

Interface N 148/1

A1  LED red: for indicating normal operating mode (LED off ) and 
addressing mode (LED on); upon receiving the physical address 
the device automatically returns to normal operating mode

A2   Learning button for switching between normal operating mode and 
addressing mode for receiving the physical address

A3  LED green: for monitoring the USB connection (power supply, 
LED on) and to indicate data traffi  c (LED fl ickers)

A4 USB socket type B

A5 bus connection block

A1  Button for toggling between normal mode / addressing 
mode for transferring the physical address

A2   LED for displaying normal mode (LED Off ) or addressing 
mode (LED On); it is automatically extinguished once the 
physical address has been transferred

A3  Plug for bus connecting terminal
A4 LEDs for status display of  inputs A to H
A5  Terminals for inputs A to H
A6   Terminals for L-conductor and neutral conductor (N) for 

power supply of  the electronics
A7  LED for displaying the operating voltage

One of the following functions can be assigned

to every input:

- Switching status / binary value transmission
- Switching, edge-triggered
-Switching, short / long operation
- 1-button dimming
- 1-button solar protection control
- 1-button group control (sequence control)
- 1-bit Scene control
- 8-bit Scene control
- 8-bit value edge-triggered
- 8-bit value, short / long operation
- 16-bit fl oating point value, edge-triggered
- 16-bit fl oating point value, short / long operation
- 8-bit pulse counting without threshold check
- 8-bit pulse counting with threshold check
- 16-bit pulse counting without threshold check
- 16-bit pulse counting without threshold check
- 32-bit pulse counting without threshold check
- 32-bit pulse counting with threshold check

B1 Plug for bus connection terminal block
B2  Plug for low voltage terminal block for con-

necting universal dimmer submodules

B3  Pushbutton for switching between normal mode 
and addressing mode for transferring the physi-
cal address.

B4  LED for indicating normal mode (LED Off ) or 
addressing mode (LED On); it turns off  automa-
tically after transferring the physical address

B5  Pushbuttons for switching and dimming the 
selected device (output) in direct mode

B6  Pushbutton for selecting a device (output) and 
for toggling between bus and direct mode

B7 LED (yellow) for indicationg direct mode = On

B8  LEDs (bicolor) for indication via a steady light 
whether the selected device (output) is switched 
on (red) or off  (green) or is defective (fl ashing light)

B9  Screw terminals for connecting / looping the
N-conductor

B10  Screw terminals for connecting / looping the 
L-conductor

B11 Screw terminals for connecting the load

B12  Screw terminals for connecting in each case a 
pushbutton for direct switching and dimming of  
the load connected to the output

A1  Button for toggling between normal / addressing mode for 
transferring the physical address

A2  LED for displaying normal mode (LED off ) or addressing 
mode (LED on); it is automatically extinguished once the 
physical address has been transferred

A3  Plug for bus connecting terminal
A4 Buttons for direct operation
A5 Terminals for channels E to H
A6 Terminals for channels A to D
A7 Terminal for the neutral conductor (N)
A8  Terminal for the L-conductor for channel A and for the 

supply of  the actuator electronics
A9 LED for displaying when direct mode is switched on
A10 Button for toggling between bus mode and direct mode
A11 LED for displaying the operating voltage 
A12  LED for diplaying whether the corresponding channel is 

switchend on or off .

The following parameterizations are possible per channel:

 • Operating mode (normal /time switch mode)
 • Logic operation (none, AND, OR)
 • ON delay
 • OFF delay
 • On period in night mode
 •  Warning before switching-off  by multiple switching Off/

On (flashing) in case of  a timelimited On period in night 
mode or in time switch mode

 • Switching state after mains voltage recovery.
The application program can be loaded with ETS 2 V1.3 
and higher.

X Connector cables low voltages

 Red: Bus (+)
 Black: Bus (-)
 Green: input A
 White: Reference potential (com)
 Yellow: Input B
 Brown: Reference potential (com)
Y Connector cables load

 black: L  //  brown: Up  //  pink: Down
Z Program button /  -LED (red)

Application program

12A1S2 Shutter, 2x Input 207301

• 2 binary inputs
 ∙ ON /OFF/TOGGLE switching
 ∙ Value setting
 ∙ Dimming
 ∙ Blind / Shutter - control
 ∙ Scene control
 ∙ Inputs blocking function
 ∙ Behavior on bus power restoration

1 channel with additional functions
 ∙ Sun protection function
 ∙ Safety function
 ∙ Adjustable response after bus voltage failure
 ∙ Adjustable response to bus voltage return
 ∙ Adjustable priority of  sun protection function
   and manual operation

C1 Bus coupling unit
C2 Frame
C3 Fixing screws
C4 Basic pushbutton module
C5 Rockers
C6 Mounting rack
C7 Recess

„Channel X“ parameter window

This parameter window is used to set the mode of  a channel 
(or of  a number of  channels jointly) and its (their) switching 
and dimming behavior with the following parameters:
-  operating mode (normal mode, 1-level or 2-level timer 

mode, blinking),
-  load adaption (automatically, leading- or trailing-edge

control),
- minimal dimming value  1,
- maximal dimming value 1,
- minimal dimming value 2,
- maximal dimming value 2,

- dimming time for switching ON/OFF
- dimming time for dimming brighter /darker from 0...100 %
- dimming time 1 from 0...100% for dimming value 1,
- time base for dimming time 2 (seconds, minutes),
- factor dimming time 2 from 0...100% for dimming value 2,
- starting value for switching on,
- switching via dimming brighter /darker,
- switching via dimming value 1,
- switching via dimming value 2,
- ON delay,
- OFF delay,
- ON period 1,
- ON period 2,
- dimming value during ON period 2,
- ON period blinking,
- OFF period blinking

Pushbutton double

12 S2 On-off -toggle/Dim/Shu/Display 221301

• Pushbutton for
 - switching On / OFF / toggle
 - dimming
 - blinds control
• 2 LEDs for status indication or orientation light
• 1 LED orientation light
20 S2 Rocker (BCU2) 907502

(when using UP114)
• Pushbutton for
 - switching On/OFF/toggle/bell function
 - dimming
 - 8 bit value
 - blinds control
 - scene 1 bit (recall/store)
• separate pushbutton objects for switching and value
• 2 LEDs for status indication via separate LED objects
• 1 LED orientation light

Pushbutton quadruple

12 S4 On-off/Dim/Shutter 241301

• Pushbutton for 
 - switching On/OFF / toggle
 - dimming
 - 8 bit value
 - blinds control
• 4 LEDs for status indication or orientation light
• 1 LED orientation light

12 S4 ON/OFF/Toggle/Value 241901

• Pushbutton for
 - switching On/Off/toggle/bell function
 - 8 bit value
• separate pushbutton objects
• 4 LEDs for status indication or orientation light
• 1 LED orientation light

20 S4 Rocker (BCU2) 907602

(when using UP 114)
• Pushbutton for
 - switching On/OFF/toogle/bell function
 - dimming
 - 8 bit value
 - blinds control
 - scene 1 bit (recall/store)
• separate pushbutton objects for switching and value
• 4 LEDs for status indication via separate LED objects
• 1 LED orientation light

Teachware
Best.-Nr.: 41235CD-ENG

Installation Bus System KNX
with ETS5

Instructor's Manual

Version 4.3

Aus- und Weiterbildung GmbH 
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E-Mail: sales@elabo-ts.com
www.elabo-ts.com

Printed and digital

No. Designation Order no.

1 Media Folder Set 91903

2 Installation Bus System with KNX ETS5 – Instructor's Manual 41235CD-ENG

3 Installation Bus System with KNX ETS5 – Student Manual 41236CD-ENG

4 Installation Bus System with KNX ETS5 – Set of Transparencies 41237CD-ENG

5 TECHNOCard® – KNX Professional Programming Board 41233

1 3

5 5

2

4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com4.2

41233-ENG

TECHNOCard 
®

KNX Professional Programming Board

Please observe all the applicable sa-
fety regulations, laboratory rules and 
required protective measures when 
installing and testing the equipment!

CAUTION!

2-X button Display Mode-indicating LEDs

Commissioning pushbuttons

 USB port

Bus coupler
BCU 2
UP114

Bus coupler
BCU 1
UP110

4-X push button
       sensor

2-X push button
       sensor

Blind actuator,  ush- moun-
ted with 2-X binary input

System plug for 
connecting the 
projects

6 simulation but-
tons connected to 
the inputs of the 
binary input device

S1-A
S2-B
S3-C
S4-D
S5-E
S6-F

LEDs and incan-
descent lamps to 
simulate the out-
puts

Blind socket 

Dimming actuatorSwitching actuator 
8-X

Input device, 8 inputsPower supply 2 simulation switches connected 
to the inputs of the binary input
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 Installation Bus System KNX with ETS5 
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KNX-NETWORKING

KNX Network Coupler 

Learning objectives

  Using line / area couplers

  Parameterising line / area 

couplers

  Using ılter tables

  Evaluating routing counter con-

tents

  Commissioning and trouble-

shooting

  Line/area coupling via IP

  Programming via IP

Technical data

 KNX Power supply

 2 line / area couplers

 1 IP router

 Power supply 24 V DC

  Push button sensor with LCD 

display and timer function

  Distribution panels for lines A 

and B

  Free mounting space for additi-

onal sensor

120 ets-didactic.de
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No. Designation Order no.

1 KNX network coupler 41020

1
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KNX GATEWAY

KNX Gateway

Functions

  Time functions: 

Timer mode 

Night mode 

Warning of impending OFF

  Dimming: 

Brighter/darker 

Brightness limitation 

Adjustable dimming time

  Switching: 

On/Oĳ 

On/Oĳ via dimming

  Emergency lighting: 

Control of self-contained  

luminaires 

Support of obligatory test  

sequences

  Status: 

short-circuit 

power supply 

Status outputs 

Status groups 

Status electronic ballast

Technical data

  interface for integrating of up to 

64  devices

 bus voltage: approx. 19 V DC

 KNX-bus connection

  Mains voltage: 110 ƃ 240 V 

AC, 50 / 60 Hz

  Connection of all inputs and 

outputs via safety sockets (2 

mm)

No. Designation Order no.

1 KNX Gateway 41226

1



ALARM MANAGEMENT SYSTEM

Alarm Control Centre 

Learning objectives

  Construction and commissio-

ning of an alarm management 

system

  Taking into consideration the 

applicable VDE- and VdS-re-

gulations

  Selection of suitable detectors 

and sensors

  Programming the danger de-

tecting system via an LCD or 

via a PC

  Carrying out maintenance work

  Inspecting the detectors used

  Use of diĳerent activating de-

vices, selection according to 

the VdS classes

  Putting into operation an ac-

cess control system

Technical data

  10 detector groups

  2 relay outputs, programmable 

  1 relay output for continuous 

alarm

  1 internal safety bus

  1 external safety bus

  1 transistor output for a strobe 

light

  2 transistor outputs for sirens

  8 transistor outputs for e.g. a 

dialling device

  1 input for an emergency pow-

er supply

  1 input for telephone dialer 

Fault

  1 input for telephone dialer 

Alarm 

  VdS approval: Class A, B, C  

in accordance with DIN VDE 

0833 parts 1&3

122 ets-didactic.de
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1

No. Designation Order no.

1 Alarm Control Board 45000

2 SafeKey Evaluation Board (Access control and activation) 45004

3 Technical Alarm Board 45006

4 Burglar Passive Alarm Board 45007

5 Fire Detector Board 45008

6 Circuits Extension Board 45005

7 LCD Keypad 45002

8 LAN Interface Board 45009

9 KNX Interface Board 45010
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1

3 5

6 7 8 9

4

An Overview of the System
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NETWORKING SYSTEMS

Voice over IP

1 2

Due to the increasing digitization of our environment,  sound knowledge of network technology comes more and more into focus. The state 

future skilled workers as well as for students.

Learing objectives

  Installation and wiring of tele-

communications systems

  Parameterization of telecom-

munications systems

  IP telephone conıguation

  Installation of a private branch 

exchange

  Creation of acceptance reports

  Troubleshooting in installations

  Connection to home intercoms 

in IP-Technik

  Installation of IP telephones

  Installation of SIP, VoIP tele-

phones

Technical Data

Communication Center (1) 

  Analog private branch ex-

change with SIP telephone

 1 S0 bus extern

 1 DSL connection extern

 2 a/b connections

 4 Ethernet connections RJ45

 2 USB interfaces

  1 DECT basis station for 6 par-

ticipants

  1 Integrated anwering machine

  1 Dual WLAN N

  1 integrated switch,  

4 x Gigabit LAN

  1 Media server

  1 NAS (network attached stor-

age)

  Telephone connection analog: 

RJ12 respectively TAE

  ISDN connection: RJ45

  Network connections: RJ45

Technical Data

Communication Server (2) 

  IP intercom server providing 

the required SIP registrar (SIP 

server). Power supply is real-

ized via the internal power sup-

ply unit respectively via PoE 

(Power over Ethernet). Integra-

tion into a user network is pos-

sible.

  Integrated switch, 4 port gigabit

  SIP registrar

  Power supply unit 28 V DC for 

the supply of PoE devices

  Power supply unit 12 V AC for 

door opener and lighting

  Commissioning via web inter-

face

  The connections of the compo-

nents operated with AC are de-

signed as 4mm safety sockets

  The home intercom connec-

tions are designed as 2mm 

safety sockets

  4 call groups with 9 clients 

each
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Technical Data

VoIP Audio Outdoor  

Station (3) 

  Home intercom outstation in 

IP technology

  VoIP loudspeaker module with 

interface for 4 call buttons 

and 2 relays for door opener 

and lighting

  Call button moduls with 3 call 

buttons

  LED for door opener in 12 V / 

AC design

  LED for lighting function in  

12 V /AC design

  The connections of the compo-

nents operated with AC are de-

signed as 4mm safety sockets 

  The home intercom connec-

tions are designed as 2mm 

safety sockets 

Technical Data

IP Video Outdoor  

Station (4) 

  Home intercom  

outstation in IP technology

  IP color video camera

  Color camera module on IP ba-

sis with Ethernet interface

  Motion JPEG color picture with 

maximum of 640 x 480 (VGA)

  Aperture angle: 83° horizontal / 

65° vertical

  IR lighting for operation at night 

(automatic mode)

  Ethernet interface  

(100BaseTX)

  Simple conıguration via inte-

grated webserver

  Display of camera picture in 

web browser in VGA (640 x   

480), QVGA (320 x 240) and 

QQVGA (160 x 120) or custom 

size in display window setting

  Video / single picture shift, ad-

justable compression rate, up 

to 4 times digital zoom, picture 

can be rotated in 90°steps

  JPEG and motion JPEG com-

patible to AXIS VAPIX

  Power supply via PoE (802.3af)
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NETWORKING SYSTEMS

Everything Tends towards IP-based Communication

rende Kommunikation

lt werden fundierte Netz-
nwachsende Auszubildende, 

den gerade im Hinblick auf 
er im Handwerk das Thema 
nologie.

ungssystem vorgestellt. Das Sys-

schäftigen, es zu begreifen und 

die ISDN-Technik an Bedeutung 

mmunikation geht, ist das Aus-

rnziele erweiterbar. Die Inhalte 

entierung, die Installation, Ver-

ergrund stehen, oder mehr die 

ungen oder Serveranbindungen, 

gruppe.

uf IP-Telefonie umgestellt. Wel-

bzw. Internetanschluss verfügt, 

Datenübertragung bei Haustür-

mittels einer

Telefon Analog

Fritz!Box

Medien-
konverter

Router

Telefon SIP

a /b LAN

LAN

LAN

FITH

WAN

LANISDN

Telefon ISDN PC

WAN

WAN

Router

LAN

LAN

a/b

Analogtelefon

ISDN-Telefon

ISDN

LAN

LAN

PC

Telefon SIP

Medienkonverter

Fritz!Box FTTH

Somit sind die Endgeräte für die Telefonie und Haussprechanlage einsetzbar. Ein funk-

tionierendes Netzwerk ist sowohl für die Telekommunikation wie die Haussprechanlage 

Voraussetzung. Das Installieren einer funktionierenden Ethernetverkabelung in Gebäu-

den, ob Kupfer oder Glasfaserkabel, der Umgang mit IP-Adressen, das Einrichten von 

Netzwerken mit z.B. DHCP-Servern, die Konfi guration von Routern und Switchen, die 

Begriffe PoE, FTTH (Fiber to the Home), ……..und SIP dürfen in der Ausbildung keine 

Fremdworte mehr sein.

DHCP  Dynam
NAS   Netwo
ISDN   Integr

ISDN Phone SIP

Analogue Phone

Phone SIP

Media Converter
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SIP

Session Initation Protoc

FITH

Fiber In The House

ISDN

Integrated Services  
Digital Network

NAS

Network Attached Storage

DHCP

Dynamic Host  
Configuration Protocol

Switch

LAN

PoE

PoE

Video- / Audio Outdoor

Sprechanlagenserver SIPiPad
Video Client

Telefon SIP
W-LAN

Video Telefon S

Switch

PoE

PoE

Sprechanlagenserver SIP

Video- / Audio Outdoor

Video Telefon SIP

iPad
Video Client

Telefon SIP
W-LAN

LAN

Seminarangebot zur Weiterbildung:

Moderne Kommunikation in der Ausbildung – Voice over IP

   Der Kurs wendet sich an Lehrer und Ausbilder für die Berufe 

„Elektroniker für Gebäude- und Infrastruktursysteme (EGI)“, 

„Elektroniker für Energie- und Gebäudetechnik (EFEG)“ und „Systeminformatiker“.

Ort Termine Kennziffer

Kinding Di. 09.06.2015 24/15 SVIP

Kinding Do. 11.06.2015 24-1/15 SVIP

Kinding Do. 12.11.2015 46/15 SVIP

iPad
Video Client

Telefon SIP
W-LAN

mic Host Confi guration Protocol
ork Attached Storage
rated Services Digital Network

FTTH   Fiber To The Home
SIP   Session Initation Protocol
PoE  Power over Ethernet

iPad
Video Client

Telefon SIP
W-LAN

Intercom Server SIP

Video Phone SIP

Phone SIP
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Teachware
Best.-Nr.: 41080CD-DEU

Telekommunikation

Voice over IP
Betriebsübergreifende Lösungen

Version 4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

3

7

4

8 9

5

2

6

1

NETWORKING SYSTEMS

Courseware

Printed and digital

Printed and digital

Contents

  Basics of VoIP connections

  SIP protocol

  Project 1: Installation of tele-

phone and internet connec-

tions

  Project 2: Installation of an IP 

based telephone box

  Project 3: Extension of an IP 

based  telephone box

Contents

  Project 1: Installation of small 

networks

  Project 2: Installation of small 

networks

  Project 3: Extension of small 

networks

  Project 4: Extension of small 

networks

 
 
Betriebsübergreifende Lösungen 
 
 

Telekommunikation: Voice over IP 

Telekommunikation 
Voice over IP 

 

 
Betriebsübergreifende Lösungen 

 
Version 4.1 – Best.-Nr. 41080CD-DEU

Telecommunication VoIP

Instructor's Edition

Version 4.0 - Order.No. 41080CD-ENG

Practical Experiments, with Solutions

Betriebsübergreifende Lösungen 
 
 

Informationstechnik: Informationstechnische Systeme bereitstellen 

Lernfeld 4 

Informationstechnik 
Informationstechnische Systeme bereitstellen 

 
 

Betriebsübergreifende Lösungen 
 

Version 4.0 – Best.-Nr. 42401CD-DEU

Information technology

Instructor's Edition

Version 4.0 - Order.No. 42401CD-ENG

Practical Experiments, with Solutions

 
 
Betriebsübergreifende Aufgaben 
 
 

Informationstechnik: Informationstechnische Systeme bereitstellen 

Lernfeld 4 

Informationstechnik 
Informationstechnische Systeme bereitstellen 

 
 

Betriebsübergreifende Aufgaben 
 

Version 4.0 – Best.-Nr. 42400CD-DEU

Information technology

Student Edition

Version 4.0 - Order.No. 42400CD-ENG

Practical Experiments Inbetriebnahme und Fehlersuche 
 
 

Informationstechnik: Informationstechnische Systeme bereitstellen 

Lernfeld 4 

Informationstechnik 
Informationstechnische Systeme bereitstellen 

 
 

Inbetriebnahme und Fehlersuche 
 

Version 4.0 – Best.-Nr. 42402CD-DEU

Information technology

Inhouse troubleshooting

Version 4.0 - Order.No. 42402CD-ENG

Inhouse troubleshooting Foliensatz

Informationstechnik: 

Informationstechnik 

Foliensatz 

Information technology

Presentation Aids

Version 4.0 - Order.No. 42403CD-ENG

Presentation Aids

 
 
Foliensatz 
 
 

Telekommunikation: Voice over IP 

Telekommunikation 
Voice over IP 

 

 
Foliensatz 

 

Version 4.0 – Best.-Nr. 41083CD-DEU

Telecommunication VoIP

Presentation Aids

Version 4.0 - Order.No. 41083CD-ENG

Presentation Aids

 
 
Betriebsübergreifende Aufgaben 
 
 

Telekommunikation: Voice over IP 

Telekommunikation 
Voice over IP 

 

 
Betriebsübergreifende Aufgaben 

 
Version 4.1 – Best.-Nr. 41081CD-DEU

Telecommunication VoIP

Student Edition

Version 4.0 - Order.No. 41081CD-ENG

Practical Experiments

 
 
Inbetriebnahme und Fehlersuche 
 
 

Telekommunikation: Voice over IP 

Telekommunikation 
Voice over IP 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inbetriebnahme und Fehlersuche 
 

Version 4.0 – Best.-Nr. 41082CD-DEU

Telecommunication VoIP

Inhouse troubleshooting

Version 4.0 - Order.No. 41082CD-ENG

Inhouse troubleshooting

Teachware
Best.-Nr.: 42401CD-DEU

Lernfeld 4
Informationstechnik

Informationstechnische Systeme bereitstellen
Betriebsübergreifende Lösungen

Version 4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com
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11 12 1310

Printed and digital

No. Designation Order no.

1 Set of ETS ring binders 91903

2 Telecommunication VoIP – Instructor's manual 41080CD-ENG

3 Telecommunication VoIP – Student manual 41081CD-ENG

4 Telecommunication VoIP – Inhouse troubleshooting 41082CD-ENG

5 Telecommunication VoIP – Presentation Aids 41083CD-ENG

6 Information technology – Instructor's manual 42401CD-ENG

7 Information technology – Student manual 42400CD-ENG

8 Information technology – Inhouse troubleshooting 42402CD-ENG

9 Information technology – Presentation Aids 42403CD-ENG

10 Home intercom VoIP – Instructor's manual 41085CD-ENG

11 Home intercom VoIP – Student manual 41086CD-ENG

12 Home intercom VoIP – Inhouse troubleshooting 41087CD-ENG

13 Home intercom VoIP – Presentation Aids 41088CD-ENG

Contents 

  Basics of VoIP connections

  SIP protocol

  Project1: Installation of an  

IP based home intercom

  Project 2: Integration of an IP 

based home intercom into a 

user network

  Project 3: Integration of an IP 

based home intercom into a 

user network or  telephone in-

stallation

Betriebsübergreifende Lösungen 
 
 

Haussprechanlage in Voice over IP-Technik 

 
Haussprechanlage 
in Voice over IP-Technik 

 

 

Betriebsübergreifende Lösungen 
 

Version 4.1 – Best.-Nr. 41085CD-DEU

Home Intercom VOIP

Instructor's Edition

Version 4.0 - Order.No. 41085CD-ENG

Practical Experiments, with Solutions Betriebsübergreifende Aufgaben 
 
 

Haussprechanlage in Voice over IP-Technik 

 
Haussprechanlage 
in Voice over IP-Technik 

 

 

Betriebsübergreifende Aufgaben 
 

Version 4.1 – Best.-Nr. 41086CD-DEU

Home Intercom VOIP

Student Edition

Version 4.0 - Order.No. 41086CD-ENG

Practical Experiments Inbetriebnahme und Fehlersuche 
 
 

Haussprechanlage in Voice over IP-Technik 

 
Haussprechanlage 
in Voice over IP-Technik 

 

 

 

Inbetriebnahme und Fehlersuche 
Version 4.0 – Best.-Nr. 41087CD-DEU

Home Intercom VOIP

Inhouse troubleshooting

Version 4.0 - Order.No. 41087CD-ENG

Inhouse troubleshooting Foliensatz

Haussprechanlage in Voice over IP-Technik   

Haussprechanlage 
in Voice over IP-Technik

Foliensatz 
Version 4.0  Best.-Nr. 41088CD-DEU 

Home Intercom VOIP

Presentation Aids

Version 4.0 - Order.No. 41088CD-ENG

Presentation Aids

Teachware
Best.-Nr.: 41085CD-DEU

Haussprechanlage
in Voice over IP-Technik

Betriebsübergreifende Lösungen

Version 4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com
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ETS DIDACTIC_SMARThome

Counter 01

Backup system

Counter 02

Counter 03
PV Oĳ Grid

Wind power

Smart Metering
Three-Phase Network Analyzer Board

Counter Smart Meter 01 ƃ 05

Solar array

Grid inverter

Public grid

Battery bank

Xtender User(s)

DC Feeding

DC Battery

AC IN AC OUT

SCADA
System

Photovoltaic KNX E-Mobility 
Charging System

KNX E M bilit

BST®ƃBuildingSystemsTrainer

Smart Home
Manager
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Counter 04

Counter 05

Photovoltaic On-Grid

Protective Measures

Photovoltaic module

Smart Meter – water, gas, heating Solar battery BST®ƃBuildingSystemsTrainer

BST®ƃBuildingSystemsTrainer

Protective Measures

Photovoltaic On Grid



GOING OTHER WAYS

BST®−BuildingSystemsTrainer 
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1

6 7 8

2 3



Mobile – Practical – Safe

BST® – the Ĳexible training sys-

tem from ETS DIDACTIC GMBH 

for building automation – based 

on real components.

The Ĳexible training system from 

ETS DIDACTIC GMBH for buil-

ding systems engineering, with 

real components, such as the 

meter cabinet, complying with 

the safety regulations. The sys-

tem is characterised by the ho-

listic approach to knowle-

ge transfer. It is mobile and the 

workplace can be ıtted individu-

ally from two sides. The trainee 

can work and make measure-

ments with the highest possible 

safety under real conditions.

133

No. Designation Order no.

1 BST® Communication Technoligies I 43560

2 BST® Communication Technoligies II 43561

3 BST® Protective Measure 43503

4 BST® E Mobility Charging System 43580

5 BST® KNX Technology 43540

6 BST® Smart Manager 43630

7 BST® Installation Technologies 43504

8 BST® PV Oĳ Grid System 43521

9 BST® PV On Grid System 43520
9

4 5
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COMMUNICATIONS TECHNOLOGY I

BST®−BuildingSystemsTrainer

Learning objectives

  Creating building services sys-

tems to meet customer requi-

rements

  Inspecting and testing building 

services systems

  Becoming acquainted with net-

worked IT systems

  Installing devices and systems, 

connecting and modifying them 

to existing grids

  Troubleshooting on building 

services systems

The system consists of

  Connection for DVB-S antenna 

with Universal Quad LNB

  8-fold patch ıeld RJ45

  FRITZ!Box (2 x analog con-

nections, 1 x ISDN, 4 x LAN, 

WLAN)

  Multiswitch for DVB-T and 

DVB-S-signal for up to 6 ter-

minals

  Fault simulator

  Structured cabling

  Multimedia sub-distributor

  JR45 sockets

  Antenna sockets

  Equipotential bonding

Advantages

  The Building Systems Trainer 

Communications Technology 

I includes the topics of satelli-

te reception (DVB-S), telecom-

munications and network tech-

nology.

  The telecommunications and 

network cabling is run as struc-

tured cabling. A FRITZ!Box 

is used as a „Central“ ele-

ment through which the topics 

of telecommunications (ana-

log, ISDN and DECT) and the 

network technology LAN and 

WLAN are covered.

1

No. Designation Order no.

1 BST® Communication Technoligies I 43560
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BST®−BuildingSystemsTrainer Communications Technology I

Antenna sockets

8-fold patch field

Equipotential

bonding

Multiswitch 

for DVB-T and 

DVB-S-signal 

for up to 6 terminals

FRITZ!Box

2 x analog 

connections, 

1 x ISDN, 4 x LAN, 

WLAN

RJ45 sockets

Fault simulator

Connection for DVB-S

Potential equalisation
Antenna system

Potential equalisation

Antenna system

Connection for DVB-T
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COMMUNICATIONS TECHNOLOGY I I

BST®−BuildingSystemsTrainer

1

No. Designation Order no.

1 BST® Communication Technoligies II 43561

The system consists of

  Connection for DVB-S antenna 

with Universal Quad LNB

  8-fold patch ıeld RJ45

  FRITZ!Box (2 x analog con-

nections, 1 x ISDN, 4 x LAN, 

WLAN)

  Multiswitch for DVB-T and 

DVB-S-signal for up to 6 ter-

minals

  Fault simulator

  Structured cabling

  Multimedia sub-distributor

  JR45 sockets

  Antenna sockets

  Equipotential bonding
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DVB-S
DVB-S
SCR

DVB-T
DVB-C

Splitter

for DVB-T antenna

Mulit switch for single cable 

routing

Transfer point 

for DVB-S signals without 

a multi-switch (Universal 

Quad LNB) for four ports

Diĳerent systems of  

antenna sockets

DVB-T

active antenna

Splitter

Antenna tap

Fault simulator

DVB-C connection

for DV

ac

BST®−BuildingSystemsTrainer Communications Technology II
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ELECTRIC VEHICLE CHARGING SYSTEM

BST®−BuildingSystemsTrainer

Learning objectives

  Project managing energy man-

agement systems with an inter-

face to eMobility

  Implementing charging stations 

in smart metering and smart 

grid solutions

  Installing and commissioning 

measuring, control and regula-

tion units

  Visualising energy systems and 

their energy Ĳows

  Maintaining and servicing au-

tomation units integrated in the 

building

  Checking and ensuring the 

electrical safety of energy  

management systems

The system consists of

  Protective devices: RCD,  

cable protection

  Charge controller for e-vehicles 

with Modbus interface

 Fault simulator

  PLC incl. Modbus TCP/Ether-

net/KNX communication

 Touch panel, Ethernet switch

  Terminating resistor for RS485 

bus system

  Load contactor

  Type 2 charger in accordance 

with ISO/TS 18949 (Mennekes)

  3-phase AC meter, MID-com-

pliant with RS485 interface

 Relay outputs on charge con-

troller on 4 mm safety sockets

  Simulation switch for the indi-

vidual charging levels

 RCD circuit breaker type B

 Motor protection switch

  Vehicle simulation, displaying a 

vehicle with the essential func-

tional units for the charging 

process.

Advantages

  The Building Systems Trainer 

Communications Technology 

I includes the topics of satelli-

te reception (DVB-S), telecom-

munications and network tech-

nology.

  The telecommunications and 

network cabling is run as struc-

tured cabling. A FRITZ!Box 

is used as a „Central“ ele-

ment through which the topics 

of telecommunications (ana-

log, ISDN and DECT) and the 

network technology LAN and 

WLAN are covered.

1

No. Designation Order no.

1 BST® Electric Vehicle Charging System 43580
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BST®−BuildingSystemsTrainer Electric Vehicle Charging SystemI

PLC with 

Automations server

programmable to 

IEC 61131

Touch panel

Simulation switch 

for the individual 

charging levels

 Terminating resistor for bus 

system

Load contactor

Type 2 Charger 

in accordance with

ISO/TS 18949

Type 2 Charger in 

accordance with

ISO/TS 18949

3-phase AC meter

MID-compliant with

RS485 interface

Relay outputs

Charge controller

Vehicle simulationRCD circuit breaker

type B

Motor protection switch

Fault simulator

Automatio

program

IE

eter



WEATHER-DEPENDENT BLIND CONTROL

BST®−BuildingSystemsTrainer 
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"Offering the entire spectrum"
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MECHANICAL ENGINEERING

Gear Units

Bearings

Pneumatics / Electropneumatics



144 ets-didactic.de

ETS DIDACTIC – Solutions  Mechanical Engineering

HELICAL GEAR SINGLE-STAGE ETS1 – TRAINING PACKAGE  

Mechanical Components for Hands-on Training

Learning Objectives

Helical gear ETS1

  Assess assembly drawings, 

layout plans, and parts lists

  Select suitable test equipment 

and create test reports

  Create assembly plan for prop-

er assembly and disassembly

  Develop test criteria for func-

tional tests

  Plan maintenance including  

evironmentally-friendly disposal 

of material and operating Ĳuids

  Analyze faults and determine 

components to be replaced

  Assemble technical subsys-

tems with subsequent func-

tion check

  Convert existing systems ac-

cording to customer request

  Select tools and resources by 

means of function plans and 

design drawings

  Analyze, plan, and organize 

workĲows (assembly, disas-

sembly and preventive mainte-

nance measures)

No. Designation Order no.

1 Helical gear unit ETS1, single-stage, in system case 57345

2 Tool set for helical gear unit, in system case 57306

3 Caster for gear unit system case 57307

Not ill. Rubber mat 800 mm x 500 mm 57308

1
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 81.3-5  

Storage and Accessories

1

3

2

2

Overview

  Educational gear self-assem-

bly kit

  Modiıed ıts – assembly and 

disassembly possible without 

press-in or injection tools

  No use of lubricants 

(oil, grease) – clean workplace

  Corrosion-resistant compo-

nents: all components are either 

made from stainless materials 

(e.g., stainless steel bearings) 

or surface-treated (painted / 

powder-coated housing

Storage system

  Individual parts are clearly  

arranged in high-quality foam 

inserts

  Missing parts can be detected 

immediately

  Stored in a space-saving plas-

tic case and covered from dust

  Roller unit (optional) for easy 

and quick transportation

Self-assembly kit

The gear self-assembly kit for the single-stage helical gear has a 

modi-ıed ıt system so no special tools such as presses or pullers are 

required for assembly. Using mechanical drawings or detailed assem-

bly instructions, learners can assemble the gear independently and 

perform a function test using the hand wheel. This allows apprentic-

es to experience the functionality of a single-stage helical gear and to 

better understand its mechanical sequences.
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ETS DIDACTIC – Solutions  Mechanical Engineering

HELICAL GEAR SINGLE-STAGE ETS1 – TRAINING PACKAG

Courseware 

Manual 

Helical gear ETS1

Practical, detailed manual using 

the ETS1 single-stage helical 

gear to explain gear theory as 

well as maintenance and quality 

assurance.

  Technical communication

  Transmission

  Gear wheels and toothed 

gearing

   Assembly and disassembly

  Servicing and maintenance

  Quality assurance

1
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Teachware
Best.-Nr.: 57351CD-DEU

Getriebetechnik – Stirnradgetriebe 1-stufig ETS1
Ausbilderteil

Version 4.0

No. Designation Order no.

1 Media Folder Set 91903

2 Assembly and disassembly instruction ETS1 57350CD-ENG

3 Gear Unit Technology, Helical gear, single-stage – Indstructor's Manual 57351CD-ENG

4 Gear Unit Technology, Helical gear, single-stage – Student Manual 57352CD-ENG

5 Gear Unit Technology, Helical gear, single-stage – Set of transparencies 57353CD-ENG

6 Set of TECHNOCards® ETS1 57354-ENG

Not ill. Videoclips ETS1 57347CD

Not ill. CAD data ETS1 57348CD

2 3 4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

          Montageanleitung
   Stirnradgetriebe 1-stufig ETS1

www.elabo-ts.com

Version 4.0 - Best.-Nr. 57350CD-DEU

Assembly and disassembly 
instruction

Version 4.0 − Best.-Nr. 57350CD-ENG

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: info@elabo-ts.com
www.elabo-ts.com4.1

57 320

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

3

14

10

7

1

9 135 1217 15

612 1713 16 8 7 10 11

11

14

4

2

12 6 13 17 16 8 7 10 11

14

4

2

151217135911
10

14

3

7

1

Lfd. Nr. der Stückliste z.B.
siehe Rückseite

1

57358-DEU

TECHNOCard ®
Gesamtzeichnung / Stückliste

Demogetriebe ETS1

ETS1

Metall 1:XM. Müller

15.10.20XXAus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

1

66

Total view  

Demo helical gear ETS1 

3D section view  

Demo helical gear ETS1 

5

  

Getriebetechnik: Stirnradgetriebe 1-stufig ETS1 
 

ELABOTrainingsSysteme GmbH 8 

Teile ETS1  Helical gear, single-stage

Montagehilfe

Gehäuse

 Helical gear, single-stage

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: info@elabo-ts.com
www.elabo-ts.com4.1

57 319

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

 

2 1 

7 

8 

3 

4 

13

13

7 

10

9 

11

12

6 

5 

10 11

14

14

151617

1-stufiges Getriebe

1 6 17 16 15 8 2 77 10 11

14

4

125

13

14

3

10

9

11

7

13

57357-DEU

TECHNOCard ®
3D-Schnittdarstellung

Demogetriebe ETS1

Lfd. 
Nr. Stk. Benennung Zusatzangaben / Werkstoff Bezeichnung

1 1 Gehäuse EN-GJL-200  

2 1 Deckel EN-GJL-200  

3 1 Abtriebswelle rostfreier Edelstahl*  

4 1 Antriebswelle rostfreier Edelstahl*  

5 1 Zahnrad rostfreier Edelstahl*  m=1,75  Z=30

6 1 Ritzel rostfreier Edelstahl*  m=1,75  Z=23

7 2 Rillenkugellager rostfreier Edelstahl* DIN625-6305

8 1 Rillenkugellager rostfreier Edelstahl* DIN625-6205

9 1 Rillenkugellager rostfreier Edelstahl* DIN625-6304

10 2 Sicherungsring rostfreier Edelstahl* DIN 472-62x2

11 2 Sicherungsring  rostfreier Edelstahl* DIN 471-25x1,2

12 2 Sicherungsring rostfreier Edelstahl* DIN 471-16x1

13 2 Passfeder rostfreier Edelstahl*  DIN 6885-A 5x5x16

14 2 Wellendichtring  in Adapter* DIN 3760-AS 22x40x7-NBR*

15 4 Zylinderschraube  rostfreier Edelstahl* ISO 4762 M8x16

16 1 Entlüftungsschaube  CuZn40 M10x1 - SW13

17 2 Verschlussschraube rostfreier Edelstahl* DIN 908-M10x1

* Gilt nur für das Demogetriebe ETS1

CAUTION! CAUTION!

Instructor's Manual

Version 4.0 − Best.-Nr. 57351CD-ENG

Gear Unit Technology
Helical gear, single-stage

Gear Unit Technology – Helical gear, single-stage

Practical Experiments, with solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

Gear Unit Technology
Helical gear, single-stage

Student Manual

Version 4.0 ƃ Best.-Nr. 57352CD-ENG

Gear Unit Technology – Helical gear, single-stage

Practical Experiments

Printed and digital
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ETS DIDACTIC – Solutions  Mechanical Engineering

HELICAL GEAR 2/3-STAGE ETS2 – TRAINING PACKAGE 81.3

Mechanical Components for Hands-on Training

Learning Objectives

2/3 stage Helical Gear ETS2

  Assess assembly drawings, 

layout plans, and parts lists

  Select suitable test equipment 

and create test reports

  Create assembly plan for prop-

er assembly and disassembly

  Develop test criteria for  

functional tests

  Plan maintenance including en-

vironmentally-friendly disposal 

of material and operating Ĳuids

  Analyze faults and determine 

components to be replaced

  Assemble technical subsys-

tems with subsequent func-

tion check

  Convert existing systems ac-

cording to customer request

  Select tools and resources by 

means of function plans and 

design drawings

  Analyze, plan, and organize 

workĲows (assembly, disas-

sembly and preventive mainte-

nance measures)

No. Designation Order no.

1 Helical gear unit ETS2, 2/3-stage, in system case 57305

2 Tool set for helical gear unit, in system case 57306

3 Caster for gear unit system case 57307

Not ill. Rubber mat 800 mm x 500 mm 57308

1
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3-2  

Storage and Accessories

1

3

2

2

Self-assembly kit

The gear self-assembly kit for the double-/triple-stage helical gear has 

a modiıed ıt system so no special tools such as presses or pullers 

are required for assembly. Using mechanical drawings or detailed as-

sembly instructions, learners can assemble the gear independently 

and perform a function test using the hand wheel. This allows appren-

tices to experience the functionality of a multi-stage helical gear and 

to better understand its mechanical sequences.

Overview

  Educational gear self-assem-

bly kit

  Modiıed ıts – assembly and 

disassembly possible without 

press-in or injection tools

  No use of lubricants (oil, 

grease) – clean workplace

  Corrosion-resistant compo-

nents: all components are  

either made from stainless ma-

terials (e.g., stainless steel 

bearings) or surface-treat-

ed (painted / powder-coated 

housing

Storage system

  Individual parts are clearly  

arranged in high-quality foam 

inserts

  Missing parts can be detected 

immediately

  Stored in a space-saving plas-

tic case and covered from dust

  Roller unit (optional) for easy 

and quick transportation
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ETS DIDACTIC – Solutions  Mechanical Engineering

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com4.8

57318K-DEU

TECHNOCard 
®

Gehäuse- und Getriebekomponenten
Stirnradgetriebe 2/3-stufig ETS2

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!

Handrad Fügewerkzeug Getriebedeckel mit Dichtung

AbtriebswelleMontagehülse für Wellendichtringe Abtriebswelle

Getriebegehäuse

Antriebsseitiger Deckel

AbtriebsflanschWellendichtring

6

1

4

5

2

3

Lfd. Nr. der Stückliste z.B. 1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: info@elabo-ts.com
www.elabo-ts.com4.8

57319-DEU

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle erfor-
derlichen Sicherheitsbestimmungen, 
die Laborordnung und die erforderli-
chen Schutzmaßnahmen!

ACHTUNG!TECHNOCard 
®

3D-Schnittdarstellung Stirnradgetriebe ETS2 
2- und 3-stufi ges Getriebe

2-stufi ges Getriebe

5

7

1

19 2

42 31

40

3

28

20 39

4 6

293835

34

3736

24

44

17

43

16 9 1827 1430 12

Lfd. 

Nr.
Benennung Bezeichnung Stk.

1 Getriebegehäuse  1

2 Getriebedeckel  1

3 Dichtung  1

4 Abtriebsfl ansch mit Wellendichtring   160 mm / DIN 3760-AS40x62x7-NBR 1

5 Antriebsseitiger Deckel 1

6 Abtriebswelle   35x70 mm 1

7 Rad 1  z=27 1

9 Rad 2  z=78 1

12 Rad 4 z=93 1

14 Ritzelwelle 2 z=16 1

16 Rillenkugellager DIN 625 - 6302 1

17 Rillenkugellager DIN 625 - 6303 1

18 Rillenkugellager DIN 625 - 6004 1

19 Rillenkugellager DIN 625 - 6206 1

20 Rillenkugellager DIN 625 - 6207 1

21 Sicherungsring DIN 471-15x1,0 1

22 Sicherungsring DIN 471-30x1,5 1

Lfd. 

Nr.
Benennung Bezeichnung Stk.

24 Sicherungsring DIN 472-47x1,75 1

27 Passfeder  DIN 6885-B6x6x16 1

28 Passfeder  DIN 6885-B10x8x27 1

29 Passfeder  DIN 6885-A10x8x56 1

30 Distanzring Da = 25; Di=20,6; L=25 mm 1 

31 Distanzrohr Da = 45; Di=36; L=39 mm 1

34 Passscheibe DIN 988-30x42x0,3 n.B.*

35 Passscheibe DIN 988-30x42x0,5 n.B.*

36 Passscheibe DIN 988-37x47x0,3 n.B.*

37 Passscheibe DIN 988-37x47x0,5 n.B.*

38 Verschlussschraube M10x1 7

39 Zylinderkopfschraube ISO 4762-M8x20-8.8 6

40 Sechskantschraube ISO 4017-M6x16-8.8 6

41 Sechskantschraube ISO 4017-M8x20-8.8 5

42 Entlüftungsventil M10x1 1

43 Verschlusskappe 37x30 1

44 Verschlusskappe 47x30 1

Einzelteilliste Stirnradgetriebe ETS2

21

41

*) nach Bedarf

22

 
 
 
Foliensatz 
 

                    
Getriebetechnik – Stirnradgetriebe 2/3-stufig ETS2 30 

Montagetechnik 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

a

b

d 

c

e

 
a Anbringen eines Sicherungsrings 
b Verschrauben des Abtriebsflansches 
c Einsetzen von Passscheiben 
d Einführen Zwischenwelle mit  
   Hilfsmittel 
e Aufsetzen einer Montagevorrichtung

 
 
 
Foliensatz 
 

        Getriebetechnik – Stirnradgetriebe 2/3-stufig ETS2 5 

3-D-Schnitt ETS2 2-stufig 

HELICAL GEAR 2/3-STAGE ETS2 – TRAINING PACKAGE 

Courseware 

Manual

Helical gear ETS2

Practical, detailed manual using 

the dual-/triple-stage helical gear 

to explain gear theory.

  Gear wheels and toothed  

gearing

   Geometry of gear wheels

  Gear unit construction

  Drive engineering

  Assembly and disassembly

   Servicing and maintenance

1 432

5

6

No. Designation Order no.

1 Media Folder Set 91903

2 Assembly and disassembly instruction ETS2 57310CD-ENG

3 Gear Unit Technology, Helical gear, 2/3-stage – Instructor's Manual 57311CD-ENG

4 Gear Unit Technology, Helical gear, 2/3-stage – Student Manual 57312CD-ENG

5 Gear Unit Technology, Helical gear, 2/3-stage – Set of Transparencies 57313CD-ENG

6 Set of TECHNOCards® ETS2 57314K-ENG

Not ill. Videoclips ETS2 57323CD

Gear Unit Technology – Helical gear, 2/3-stage

Set of transparencies
Set of transparencies

Gear Unit Technology – Helical gear, 2/3-stage

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

           Montageanleitung
    Stirnradgetriebe 2/3-stufig ETS2

www.elabo-ts.com

Version 4.8 - Best.-Nr. 57310CD-DEU

Assembly and disassembly 
instruction ETS2

Housing and gear parts 

Demo Helical gear unit ETS2 

3D section view  

Demo Helical gear unit ETS2: 

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABO  
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-mail: sales@ets-didactic.de
www.ets-didactic.de

CAUTION! CAUTION!

Instructor's Manual

Version 4.0 − Best.-Nr. 57351CD-ENG

Gear Unit Technology
Helical gear, 2/3-stage

Gear Unit Technology – Helical gear, 2/3-stage

Practical Experiments, with solutions ELABOTrainingsSystemeELABOTrainingsSysteme

®

Gear Unit Technology
Helical gear, 2/3-stage

Student Manual

Version 4.0 ƃ Best.-Nr. 57352CD-ENG

Gear Unit Technology – Helical gear, 2/3-stage

Practical Experiments

Printed and digital
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ETS DIDACTIC – Solutions  Mechanical Engineering

BEVEL GEAR ETS3 – TRAINING PACKAGE 81.3-3

Mechanical Components for Hands-on Training

Learning Objectives

Bevel gear ETS3

  Assess assembly drawings, 

layout plans, and parts lists

  Select suitable test equipment 

and create test reports

  Create assembly plan for pro-

per assembly and disassembly

  Develop test criteria for func-

tional tests

  Plan maintenance including en-

vironmentally-friendly disposal 

of material and operating Ĳuids

  Analyze faults and determine 

components to be replaced

  Assemble technical subsys-

tems with subsequent func-

tion check

  Quality assurance, incl. theory 

of the Gaussian (normal) distri-

bution and the Pareto distribu-

tion and design drawings

  Select tools and resources by 

means of function plans and 

design drawings

  Analyze, plan, and organize 

workĲows (assembly, disas-

sembly and preventive mainte-

nance measures)

No. Designation Order no.

1 Bevel gear unit  ETS3,  in system case 57325

2 Tool set for helical gear unit, in system case 57306

3 Caster for gear unit system case 57307

Not ill. Rubber mat 800mm x 500mm 57308

1
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Storage and Accessories

1

3

2

2

Self-assembly kit

The gear self-assembly kit for the bevel gear has a modiıed ıt sys-

tem so no special tools such as presses or pullers are required for as-

sembly. Using mechanical drawings or detailed assembly instructions, 

learners can assemble the gear independently and perform a func-

tion test using the hand wheel. This allows apprentices to experience 

the functionality of a bevel gear and to better understand its mechan-

ical sequences.

Overview

  Educational gear self-assem-

bly kit

  Modiıed ıts – assembly and 

disassembly possible without 

press-in or injection tools

  No use of lubricants (oil, 

grease) – clean workplace

  Corrosion-resistant compo-

nents: all components are ei-

ther made from stainless ma-

terials (e.g., stainless steel 

bearings) or surface-treat-

ed (painted / powder-coated 

housing

Storage system

  Individual parts are clearly 

arranged in high-quality foam 

inserts

  Missing parts can be detected 

immediately

  Stored in a space-saving plas-

tic case and covered from dust

  Roller unit (optional) for easy 

and quick transportation
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ETS DIDACTIC – Solutions  Mechanical Engineering

BEVEL GEAR ETS3 – TRAINING PACKAGE 81.3-3

Courseware 

Manual

Bevel gear ETS3

Practical, detailed manual using 

the ETS3 bevel gear to explain 

gear theory as well as mainte-

nance and quality assurance.

  Gear wheels and toothed ge-

aring

  Gear wheel geometry

  Toothed gearing construction

  Drive technology

  Assembly and disassembly

  Quality assurance

  Servicing and maintenance

NEW! With Chapter 

Quality assurance

  The quality concept 

- Quality testing 

- Quality management 

 - Statistical analysis 

- Standard deviation 

- The Pareto method

1

No. Designation Order no.

1 Media folder set 91903

2 Assembly and disassembly instruction ETS3 57330CD-ENG

3 Gear Unit Technology, Bevel gear – Instructor's Manual 57331CD-ENG

4 Gear Unit Technology, Bevel gear – Student Manual 57332CD-ENG

5 Gear Unit Technology, Bevel gear – Set of transparencies 57333CD-ENG

6 Set of TECHNOCards® ETS3 57334-ENG

Not ill. Videoclips ETS3 57335CD

Printed and digital!

2 3 4

Gear Unit Technology
ETS3 Bevel Gear

Gear Technology
Bevel gear drive ETS3

Gear Technology – Bevel gear drive

Practical Experiments

Gear Unit Technology
ETS3 Bevel Gear

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor's Manual

Version 4.0 − Order No. 57351CD-ENG

Student Manual

Version 4.0 − Order No. 57351CD-ENG

Gear Technology
Bevel gear drive ETS3

Gear Technology – Bevel gear drive

Practical Experiments, with solutions

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

           Montageanleitung
    Kegelradgetriebe ETS3

Version 4.3 - Best.-Nr. 57330CD-DEU

Assembly and disassembly 
instruction ETS3

Teachware
Best.-Nr.: 57331CD-DEU

Getriebetechnik - Kegelradgetriebe ETS3

Ausbilderteil

Version 4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

57338-DEU

TECHNOCard ®

Gesamtzeichnung Kegelradgetriebe ETS3
4.3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle er-
forderlichen Sicherheitsbestimmun-
gen, die Laborordnung und die er-
forderlichen Schutzmaßnahmen!

ACHTUNG!

Kegelradgetriebe ETS3

Lfd. Nr. der Stückliste z.B Getriebedeckel 3

5

25 45 27 15 9 15 23 452123 34 34 2710

35 35

36 36

11

18 24 13 14 39

38

37

14 20 24 44

3 42 4 1

40

41

6

26

29

30

191612168 7

28
ETS3

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®
31

32

33

22

4.3
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Kegelradgetriebe ETS3

57336-DEU

TECHNOCard ®

Gehäuse- und Getriebekomponenten

Kegelradgetriebe ETS3

Getriebegehäuse Handrad Getriebedeckel mit Dichtung

Lfd. Nr. der Stückliste z.B 1

Beachten Sie beim Aufbau und bei 
der Erprobung der Anlage alle er-
forderlichen Sicherheitsbestimmun-
gen, die Laborordnung und die er-
forderlichen Schutzmaßnahmen!

ACHTUNG!

2

23 4

45

45

25 44

1

Wellendichtring

45

45

Verschlusskappen

MontagehilfenAntriebsseitiger Deckel

5

6

Total view  

Demo bevel gear ETS3 

Total view  

Demo bevel gear ETS3 

ETS3 Bevel Gear ETS3 Bevel Gear Bevel gear, single-stage  Bevel gear, single-stage

CAUTION!CAUTION!
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ETS DIDACTIC – Solutions  Mechanical Engineering

No. Designation Order no.

1 Planetary gear unit ETS4, in system case 57365

2 Tool set for helical gear unit, in system case 57306

3 Caster for gear unit system case 57307

4 Gauges suitcase 90299

Not ill. Rubber mat 800mm x 500mm 57308

PLANETARY GEAR ETS4 – TRAINING PACKAGE 81.3-6  

Mechanical Components for Hands-on Training

Learning Objectives

Planetary gear ETS4

  Assess assembly drawings,  

layout plans, and parts lists

  Select suitable test equipment 

and create test reports

  Create assembly plan for prop-

er assembly and disassembly

  Develop test criteria for  

functional tests

  Plan maintenance including en-

vironmentally-friendly disposal 

of material and operating Ĳuids

  Analyze faults and determine 

components to be replaced

  Assemble technical subsys-

tems with subsequent func-

tion check

  Convert existing systems 

according to customer reques

  Select tools and resources by 

means of function plans and 

design drawings

  Analyze, plan, and organize 

workĲows (assembly, disas-

sembly and preventive mainte-

nance measures)

1

Self-assembly kit

The gear self-assembly kit for the planetary gear has a modiıed ıt 

system so no special tools such as presses or pullers are required for 

assembly. Using mechanical drawings or detailed assembly instruc-

tions, learners can assemble the gear independently and perform a 

function test using the hand wheel. This allows apprentices to experi-

ence the functionality of a planetary gear and to better understand its 

mechanical sequences.
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Storage and Accessories

1

3

4

2

2

Dial gauge case 

for measuring and adjusting the 

axial play, consisting of:

  Tripod with dovetail dial-gauge 

holder

 Magnetic base

 Lever gauge

 Dial gauge

 Open-ended wrench 

Overview

  Educational gear self-assem-

bly kit

  Modiıed ıts – assembly and 

disassembly possible without 

press-in or injection tools

  No use of lubricants (oil, 

grease) – clean workplace

  Corrosion-resistant compo-

nents: all components are ei-

ther made from stainless ma-

terials (e.g., stainless steel 

bearings) or surface-treat-

ed (painted / powder-coated 

housing

Storage system

  Individual parts are clearly  

arranged in high-quality foam 

inserts

  Missing parts can be detected 

immediately

  Stored in a space-saving plas-

tic case and covered from dust

  Roller unit (optional) for easy 

and quick transportation
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ETS DIDACTIC – Solutions  Mechanical Engineering

Manual 

Planetary gear ETS4

Practical, detailed manual using 

the ETS4 planetary gear to exp-

lain gear theory.

   Technical communication

   Transmission

  Gearwheels and toothed ge-

aring

  Assembly and disassembly

  Servicing and maintenance

432

No. Designation Order no.

1 Media folder set 91903

2 Assembly and disassembly instruction ETS4 57367CD-ENG

3 Gear Unit Technology, Planetary gear – Instructor's Manual 57368CD-ENG

4 Gear Unit Technology, Planetary gear – Student Manual 57369CD-ENG

5 Gear Unit Technology, Planetary gear – Set of Transparencies 57370CD-ENG

6 Set of TechnoCards® ETS4 57373-ENG

Not ill. Videoclips Planetary gear ETS4 57371CD

Not ill. CAD data for Planetary gear unit ETS4 57372CD

1

PLANETARY GEAR ETS4 – TRAINING PACKAGE 81.3-6  

Courseware 

Gear Unit Technology
Planetary gear

Gear Unit Technology – Bevel gear

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Instructor's Manual

Version 4.0 − Best.-Nr. 57351CD-ENG

Student Manual

Version 4.0 − Best.-Nr. 57351CD-ENG

Gear Unit Technology
Planetary gear

Gear Unit Technology – Bevel gear

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

           Montageanleitung
    Planetengetriebe 1-stufig ETS4

www.elabo-ts.com

Version 4.0 - Best.-Nr. 57367CD-DEU

Assembly and disassembly 
instruction ETS4

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABO  
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  +49 (0) 84 67/ 84 04 - 0 
Fax:  +49 (0) 84 67/ 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

5

A-A B-B 

A

A

B

B

Allgemeintoleranz DIN EN ISO 2768-mK
Alle unbemaßten Fasen 1x450
Alle unbemaßten Freistiche DIN 509-E 0,8x0,3

Lager- und Nabenspitze werden in der Praxis mit Übergangspassungen gefügt (siehe Toleranzen in Zeichnung).
Im Demogetriebe sind diese allerdings mit Spielpassungen ausgeführt, da das Getriebe leicht und ohne Kraftaufwand montierbar sein soll.

ETS4 Planetary Gear Planetary gear, ETS4

57374-DEU

TECHNOCard ®

Planetengetriebe ETS4

Explosionszeichnung Antriebsseite
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Planetengetriebe ETS4

Lfd. Nr. Benennung Zusatzangaben Bezeichnung

2 Gehäuse Antriebsseite Aluminium-Guss

5 Sonnenrad nicht rostend m=2  Z=36

8 Antriebswelle nicht rostend

12 Rillenkugellager nicht rostend DIN 625-6007  d=35 D=62 B=14

13 Rillenkugellager nicht rostend DIN 625-6005  d=55 D=47 B=12

14 Radial-Wellendichtring DIN 3760-AS 35x52x7 NBR

15 Zylinderschraube nicht rostend ISO 4762-M8x35

18 Sicherungsring nicht rostend DIN 471-25x1,2

19 Sicherungsring nicht rostend DIN 471-35x1,5

20 Passfeder nicht rostend DIN 6885-A 8x7x36

21 Passfeder nicht rostend DIN 6885-A 8x7x40

3D view  

Demo planetary gear ETS4 

CAUTION!

6

57375-DEU

TECHNOCard 
®

Planetengetriebe ETS4

Schnittzeichnung und Stückliste
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Planetengetriebe ETS4

Lfd. Nr. Benennung Zusatzangaben Bezeichnung Anzahl

1 Gehäuse Abtriebsseite Aluminium-Guss 1

2 Gehäuse Antriebsseite Aluminium-Guss 1

3 Gehäusering Aluminium 1

4 Hohlrad nicht rostend m=2  Z=72 1

5 Sonnenrad nicht rostend m=2  Z=36 1

6 Planetenrad nicht rostend m=2  Z=18 3

7 Radträger nicht rostend 1

8 Antriebswelle nicht rostend 1

9 Distanzring nicht rostend 1

10 Bolzen nicht rostend 3

11 Gleitlagerbuchse Bronze ähnlich DIN 4379-F15x21x15 6

12 Rillenkugellager nicht rostend DIN 625-6007  d=35 D=62 B=14 3

13 Rillenkugellager nicht rostend DIN 625-6005  d=55 D=47 B=12 1

14 Radial-Wellendichtring DIN 3760-AS 35x52x7 NBR 2

15 Zylinderschraube nicht rostend ISO 4762-M8x35 4

16 Zylinderschraube nicht rostend ISO 4762-M8x80 4

17 Sicherungsring nicht rostend DIN 471-15x1 3

18 Sicherungsring nicht rostend DIN 471-25x1,2 1

19 Sicherungsring nicht rostend DIN 471-35x1,5 2

20 Passfeder nicht rostend DIN 6885-A 8x7x36 1

21 Passfeder nicht rostend DIN 6885-A 8x7x40 1

22 Verschlussschraube nicht rostend DIN 908-M10x1 1

23 Entlüftungsschraube Messing M10x1  SW13 1

24 Passscheiben nicht rostend DIN 988-37x47x0,1 nach Bedarf

Passscheiben einlegen, sodass
Axialspiel von 0,1 bis 0,2 mm bleibt.

3D view  

Demo planetary gear ETS4 

CAUTION!
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ETS DIDACTIC – Solutions  Worm gear ETS5

WORM GEAR ETS5

Mechanical Components for Hands-on Training

1

Learing objectives

Worm gear ETS5

  Assess assembly drawings, 

layout plans, and parts lists

  Select suitable test equipment 

and create test reports

  Create assembly plan for pro-

per assembly and disassembly

  Develop test criteria for func-

tional tests

  Plan maintenance including en-

vironmentally-friendly disposal 

of material and operating Ĳuids

  Analyze faults and determine 

components to be replaced

  Assemble technical subsystems 

with subsequent function check

  Modiıcation of existing installa-

tions according to customers' 

speciıcations

  Select tools and resources by 

means of function plans and 

design drawings

  Analyze, plan, and organize 

workĲows (assembly, disas-

sembly and preventive mainte-

nance measures)

  Contact pattern check

Overview

  Self-assembly kit considering 

didactic aspects

  Modiıed ıts – assembly and 

disassembly possible without 

press-in or injection tools

  No use of lubricants (oil, 

grease) – clean workplace

  Corrosion-resistant compo-

nents: all components are ei-

ther made from stainless ma-

terials (e.g., stainless steel 

bearings) or surface-treat-

ed (painted / powder-coated 

housing

No. Designation Order no.

1 Worm gear unit ETS5 in system case 57302

2 Caster for the gear unit system case 57307

3 Assembly instructions – Worm gear ETS5 57383CD-ENG

n. ill. Rubber mat 800 mm x 500 mm 57308

3
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Storage and Accessories

1

2

Self-assembly kit

The gear self-assembly kit for 

the worm gear has a modiıed ıt 

system so no special tools such 

as presses or pullers are re-

quired for assembly. Using me-

chanical drawings or detailed as-

sembly instructions, learners can 

assemble the gear independent-

ly and perform a function test 

using the hand wheel. This al-

lows apprentices to experience 

the functionality of a worm gear 

and to better understand its me-

chanical sequences.

Storage system

  Individual parts are clearly  

arranged in high-quality foam in-

serts

  Missing parts can be detected 

immediately

  Stored in a space-saving plas-

tic case and covered from dust

  Roller unit (optional) for easy 

and quick transportation
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ETS DIDACTIC – Solutions  Mechanical Engineering

ANTI-FRICTION BEARING ASSEMBLY–TRAINING PACKAGE 

Training Systems for Assembly and Disassembly of Anti-friction Bearings

The innovation – 

Separating dummy and workpiece intake

 Mobile, lightweight, and compact dummy ıtting 

 Can be used in any type of vice 

  Depending on assembly situation, only the relevant dummy is installed

 Easy design of activity-focused learning circles 

 Perfectly suited also for larger groups, 

 Teams split into sub-teams at the stations 

 Encourages independent activity 

 Helps the teacher / trainer

Learning objectives

  Mechanical assembly and disassembly of anti-friction bearings

 Hydraulic assembly and disassembly of anti-friction bearings

 Conditions of rotation

  Creating assembly plans for expert assembly 

and disassembly

 Developing test criteria for functional checks

  Assembling technical sub-systems followed by functional check
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TP 81.2-1

1

No. Designation Order no.

1 Inner ring hammer assembly 12010

2 Roller unit for plastic case 57307

3 TECHNOCard® – Inner ring hammer assembly 12021-ENG

4 TECHNOCard® – Inner ring test assembly 12026-ENG

5 TECHNOCard® – Anti-friction bearing base symbol 12029-ENG

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learning objectives  

Inner ring hammer assembly

  Assembling a grooved ball 

bearing on a shaft extension

  Handling industrial assem-

bly tools

  Observing conditions of rotation

  Disassembling using a two-

armed puller

Inner ring hammer assembly

Mechanical assembly and dis-

assembly of grooved ball bear-

ings across the inner ring, con-

sisting of:

  Shaft extension

  Grooved ball bearing 

DIN 625-6302

  Striking sleeve with removable 

strike ring

  Soft-head hammer

  Two-arm, self-aligning puller

  Disassembly aid

  Open-ended wrench

  Combination wrench

  Support plate

Inner Ring Hammer Assembly

2

TECHNOCards®

12021-DEU

TECHNOCard ®

Wälzlager: Hammermontage Innenring
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagermontage

Spindelfett

zweiarmiger Abzieher

Ringmaulschlüssel 
SW 17

Doppelmaulschlüssel
SW 30/32

rückschlagfreier
Schonhammer 460 g

12026-DEU

TECHNOCard ®

Wälzlager

Versuchsanordnung Hammermontage Innenring
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagertechnik: Hammermontage Innenring

Ø15j6

a
b

ØD

Ød

Ein Rillenkugellager ist mit Hammerschlägen auf einen Wellenzapfen zu treiben

Wellendummy in Aufnahmeplatte einschrauben

Aufnahme in Schraubstock einspannen

Lager 6302 auf  Zapfen ansetzen

Montagedorn ansetzen

mit wenigen, gezielten Hammerschlägen Lager aufziehen

Verwendete Teile Anordnung / Ziel

Wellendummy

Aufnahmeplatte

Lager DIN 625-6302

Montagedorn

Hammer

Wellendummy steht senkrecht im Schraubstock

Lager ist aufgeschlagen

12029-DEU

TECHNOCard ®

Wälzlager 

Basiskennzeichen4.1
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Kennzeichen Lagerart

0 Schrägkugellager, zweireihig

1 Pendelkugellager

2 Tonnen- und Pendelrollenlager

3 Kegelrollenlager

4 Rillenkugellager, zweireihig

5 Axial-Rillenkugellager

6 Rillenkugellager, einreihig

7 Schrägkugellager, einreihig

8 Axial-Zylinderrollenlager

NA Nadellager

QJ Vierpunktlager

N, NJ, NJP, 
NN, NNU, NU, 
NUP

Zylinderrollenlager

Radiallager / 
Breitenreihe

Axiallager /
Höhenreihe

Zu
ne

hm
en

de
  B

re
ite

/ H
öh

e

7

6

5

4

3

2 2

1 1

0 9

8 7

Durchmesserreihe

Zu
ne

hm
en

de
r D

uc
hm

es
se

er

4

3

2

1

0

9

8

7

Bohrungskennzahl = Bohrungsdurchmesser / 5

Ausnahmen:

Bohrungskennzahl festgelegt bei bestimmten Durchmessern
00 = 10 mm
01 = 12 mm
02 = 15 mm
03 = 17 mm

Bohrungskennzahl unverschlüsselt an Lagerreihe angehängt:

Bohrungs- 
durchmesser

Mit  Schrägstrich an  
Lagerreihe angehängt

Ohne Schrägstrich an  
Lagerreihe angehängt

< 10 mm 618/5 d = 5 mm 615 d = 5 mm

> 500 mm 618/560 d = 560 mm

22 mm 62/22 d = 22 mm

28 mm 62/28 d = 28 mm

32 mm 62/32 d = 32 mm

2 oder 3  
Dezimalstellen 6202/15,875 d = 15,875 mm

LAGERART BOHRUNGSKENNZAHL

MASSREIHE

LAGERREIHE

BREITEN-ODER HÖHENREIHE DURCHMESSERREIHE

4 53

CAUTION! CAUTION! CAUTION!
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ETS DIDACTIC – Solutions  Mechanical Engineering

1

No. Designation Order no.

1 Outer ring hammer assembly 12011

2 Roller unit for plastic case 57307

3 TECHNOCard® – Outer ring hammer assembly I 12022-DEU

4 TECHNOCard® – Outer ring hammer assembly II 12023-DEU

5 TECHNOCard® – Outer ring test assembly 12027-DEU

Not ill. TECHNOCard® – Anti-friction bearing base symbol 12029-DEU

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learning objectives  

Outer ring hammer assembly

  Assembling a grooved ball 

bearing in a housing

  Assembly using and industrial 

tool

  Observing conditions of rotation

  Disassembly using internal ex-

tractors and support brace

Outer ring hammer assembly

Training system in a plastic case. 

Mechanical assembly and disas-

sembly of grooved ball bearings 

across the outer ring,  

consisting of:

  Housing dummy

  Bore hole nut

  Grooved ball bearing 

DIN 625-6206

  Striking sleeve with removable 

strike ring

  Soft-head hammer 460 g

  Face pin wrench size 5

  Internal bearing extractor

  Support brace compatible with 

internal extractor 30–39

  Open-ended wrench SW 30/32

  Open-ended wrench SW 14/15

  Open-ended wrench SW 20/22

  Support plate

2

TECHNOCards®

Outer Ring Hammer Assembly

3 4 5

Wälzlagermontage

Schlagdorn
mit Schlagring

Doppelmaulschlüssel
SW 20/22 Aufnahmeplatte

Doppelmaulschlüssel
SW 30/32

12023-DEU

TECHNOCard 
®

Wälzlager: Hammermontage Außenring II
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagermontage

Gehäusedummy

Gegenstütze

rückschlagfreier
Schonhammer 460 g

12027-DEU

TECHNOCard 
®

Wälzlager

Versuchsanordnung Hammermontage Außenring
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagertechnik: Hammermontage Außenring

t3

Ein Rillenkugellager ist in eine Gehäusebohrung einzusetzen

Gehäusedummy in Aufnahmeplatte einschrauben und in Schraubstock einspannen

Lager 6206 auf  Gehäusedummy ansetzen und mit Hilfe des Montagedorns einschlagen

Sicherung mit Bohrungsmutter vornehmen

Verwendete Teile Anordnung / Ziel

2x Gehäusedummy

Lager DIN 625-6206

Distanzscheibe

Bohrungs-Sicherungsring / Bohrungsmutter

Stirnlochschlüssel

Aufnahmeplatte

Hammer

Gehäusedummy ist auf  Schraubstockvorrichtung  

geschraubt und eingespannt

Bohrungsmutter ist montiert

t3

t2

CAUTION!CAUTION!
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1

No. Designation Order no.

1 Shaft press-in assembly – housing 12012

2 Roller unit for plastic case 57307

3 TECHNOCard® – Shaft press-in assembly – Housing I 12024-ENG

4 TECHNOCard® – Shaft press-in assembly – Housing II 12025-ENG

5 Arbor press 10009

Not ill. TECHNOCard® – Press-in assembly test assembly 12028-ENG

Not ill. TECHNOCard® – Anti-friction bearing base symbol 12029-ENG

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learning objectives  

Shaft press-in assembly –

housing

  Assembling a simple shaft on 

bearings in a housing

  Assembling grooved ball bea-

rings using a press

  Sealing the assembly using a 

rotary shaft seal

Shaft press-in assembly – 

housing

Training system for mechanical 

assembly and disassembly of a 

shaft on bearings in the housing; 

inside a plastic case, 

consisting of:

  Shaft extension

  Housing dummy

  Spacer ring

  Flange cover

  Ejector pin plate

  Spacer

  Bearing DIN 625-6206

  Locking ring

  Rotary shaft seal

  Circlip pliers

  Strike ring

  Allen key

  Two-arm puller

  Open-ended wrench

  Combination wrench

  Support plate

2

TECHNOCards®

Shaft Press-in Assembly – Housing

5

43

12024-DEU

TECHNOCard 
®

Wälzlager: Pressmontage Welle – Gehäuse I
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagermontage

Schlagring Auswerferstiftplatte

Sicherungsringzange 
A2 19 – 60 mm

Wellendummy

Sechskantschrauben-
dreher SW 5

Sechskantschrauben-
dreher SW 3

Flanschdeckel mit 
Radialwellendichtring

Sicherungsring
DIN 471-30x1,5

Distanzring Rillenkugellager
DIN 625-6206

12025-DEU

TECHNOCard ®

Wälzlager: Pressmontage Welle – Gehäuse II
4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Wälzlagermontage

Gehäusedummy mit
mit Auswerferstift

Aufnahmeplatte

CAUTION! CAUTION!
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ETS DIDACTIC – Solutions  Mechanical Engineering

Learning objectives  

Anti-friction bearing assembly

  Assembling a self-aligning 

roller bearing with tapered bore 

hole on tapered shaft using 

hydraulic nut

  Choosing suitable measuring 

equipment

  Checking that bearing ıts cor-

rectly

  Disassembling using hydraulic 

– using oil to free the 

tapered press ıt

1

No. Designation Order no.

1 Anti-friction bearing assembly – hydraulic tapered press ıt 12014

2 Roller unit for plastic case 57307

3 TECHNOCard® – Hydraulic tapered press ıt 12030-ENG

Not ill. Oil injector 12015

Not ill. 2-stage manual hydraulic pump, 700 bar 12016

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Not ill. Dial gauge case 90299

Anti-friction bearing assembly

Training system for hydraulic  

assembly and disassembly of a 

self-aligning roller bearing with 

tapered bore hole in a plastic 

case, consisting of:

  Support plate

  Tapered shaft dummy, 1:12

  Self-aligning roller bearing  

DIN 635-21311E1-K

  Hydraulic nut

  1x groove nut KM11

  Allen key

  Open-ended wrench

  Open-ended wrench

  12m TeĲon tape

3

2

TECHNOCard®

Anti-friction Bearing Assembly—Hydraulic Tapered Press Fit

12030-DEU

TECHNOCard 
®

Kegelpresssitz – hydraulisch
4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Kegelpresssitz – hydraulisch

Dichtband

Innensechskantschlüssel 
SW 6

Pendelrollenlager 
DIN635 - 21311E1-K

Nutmutter KM11

Kegelpresssitz – hydraulisch

Hydraulikmutter Wellendummy

Doppelmaulschlüssel 
SW 19 / 22

Aufnahmeplatte

Doppelmaulschlüssel 
SW 30 / 32

CAUTION!
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1

No. Designation Order no.

1 Anti-friction bearing assembly – mechanical tapered press ıt 12013

2 Roller unit for plastic case 57307

3 TECHNOCard® – Mechanical tapered press ıt 12031-ENG

4 TECHNOCard® – Anti-friction bearing base symbol 12029-ENG

Not ill. Oil injector 12015

Not ill. 2-stage manual hydraulic pump, 700 bar 12016

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learning objectives  

Anti-friction bearing assembly

  Assembling a self-aligning 

roller bearing with tapered bore 

hole on tapered shaft using 

groove nut

  Choosing suitable measuring 

equipment

  Checking that bearing ıts cor-

rectly

  Disassembling using hydrau-

lic – using oil to free the tapered 

press ıt

Training system inside a plastic case: Mechanical assembly of a self-aligning roller bearing onto a tapered 

shaft ıt and hydraulic disassembly, including

3 4

2

TECHNOCards®

Anti-friction Bearing Assembly—Mechanical Tapered Press Fit

12029-DEU

TECHNOCard 
®

Wälzlager 

Basiskennzeichen4.1
Aus- und Weiterbildung GmbH 

ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Kennzeichen Lagerart

0 Schrägkugellager, zweireihig

1 Pendelkugellager

2 Tonnen- und Pendelrollenlager

3 Kegelrollenlager

4 Rillenkugellager, zweireihig

5 Axial-Rillenkugellager

6 Rillenkugellager, einreihig

7 Schrägkugellager, einreihig

8 Axial-Zylinderrollenlager

NA Nadellager

QJ Vierpunktlager

N, NJ, NJP, 
NN, NNU, NU, 
NUP

Zylinderrollenlager

Radiallager / 
Breitenreihe

Axiallager /
Höhenreihe

Zu
ne

hm
en

de
  B

re
ite

/ H
öh

e

7

6

5

4

3

2 2

1 1

0 9

8 7

Durchmesserreihe

Zu
ne

hm
en

de
r D

uc
hm

es
se

er

4

3

2

1

0

9

8

7

Bohrungskennzahl = Bohrungsdurchmesser / 5

Ausnahmen:

Bohrungskennzahl festgelegt bei bestimmten Durchmessern
00 = 10 mm
01 = 12 mm
02 = 15 mm
03 = 17 mm

Bohrungskennzahl unverschlüsselt an Lagerreihe angehängt:

Bohrungs- 
durchmesser

Mit  Schrägstrich an  
Lagerreihe angehängt

Ohne Schrägstrich an  
Lagerreihe angehängt

< 10 mm 618/5 d = 5 mm 615 d = 5 mm

> 500 mm 618/560 d = 560 mm

22 mm 62/22 d = 22 mm

28 mm 62/28 d = 28 mm

32 mm 62/32 d = 32 mm

2 oder 3  
Dezimalstellen 6202/15,875 d = 15,875 mm

LAGERART BOHRUNGSKENNZAHL

MASSREIHE

LAGERREIHE

BREITEN-ODER HÖHENREIHE DURCHMESSERREIHE

AUFBAU EINES WÄLZLAGERS

WÄLZKÖRPERARTEN

 Kugel Nadelrolle Zylinderrolle Kegelrolle Tonnenrolle 

Innenring 

Käfig 

Wälzkörper 

Außenring

  Self-aligning roller bearing  

DIN 635-21311E1-K

  Support plate 

  Tapered shaft dummy

  2ƅ groove nut 

  Hook wrench 

  Supporting disc

  Open-ended wrench

  TeĲon tape

12031-DEU

TECHNOCard 
®

Kegelpresssitz – mechanisch
4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-Mail: vertrieb@elabo-ts.com
www.elabo-ts.com

Beachten Sie beim Aufbau und bei der 
Erprobung der Anlage alle erforderlichen 
Sicherheitsbestimmungen, die Laborord-
nung und die erforderlichen Schutzmaß-
nahmen!

ACHTUNG!

Kegelpresssitz – mechanisch

Nutmutter KM11

Dichtband

Hakenschlüssel 68-75

Stützscheibe

Kegelpresssitz – mechanisch

Pendelrollenlager 
DIN635 - 21311E1-K

Wellendummy

Doppelmaulschlüssel 
SW 19 / 22

Aufnahmeplatte

Doppelmaulschlüssel 
SW 30 / 32

CAUTION!
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2

1

Roller Bearing Mounting – Angular Contact Ball Bearing Arrangement

No. Designation Order no.

1 Angular contact ball bearing arrangement 12017

2 Roller unit for plastic case 57307

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learing objectives  

Roller bearing mounting

of angular contact ball bearing 

arrangement

  Mounting of a self-aligning rol-

ler bearing with tapered bore 

hole on a tapered shaft Hyd-

raulikmutter

  Selection of suitable measuring 

instruments

  Check correct seat of bearing

  Hydraulic dismantling – Lösen 

des tight ıt with �l

Roller bearing mounting

Angular contact ball bearing ar-

rangement

Training system in plastic case 

for mechanical mounting of two 

angular contact ball bearing on a 

shaft and for separating the bea-

ring rings using a separator 

  Mounting plate

  Shaft dummy

  2 Angular contact ball bearing 

  Locking plate

  Groove nut

 Hook wrench

 Separator

 Mounting tools
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2

1

3

Roller Bearing Mounting – Thermal Mounting on Shaft

No. Designation Order no.

1 Thermal mounting on shaft 12018

2 Roller unit for plastic case 57307

3 Induction heating device 12019

Not ill. Rubber mat, 800 mmbƅb500 mm 57308

Learing objectives  

Roller bearing mounting

Thermal mounting  

on shaft

  Mounting of a self-aligning roller 

bearing on a shaft by heating of 

bearings

  Heating of bearings  

(max. temperature, handling  

heating device)

  Dismantling with 

industrial standard tool

Roller bearing mounting

Thermal mounting  

on shaft

  Self-aligning roller bearing  

DIN 635-21311E1-K

  Mounting plate 

  Shaft dummy, tapered

  2 x Groove nut 

  Hook wrench 

  Support disk

  Open-end wrench

  TeĲon tape
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1

Induction Heating Device 

No. Designation Order no.

1 Induction heating device 12019

Induction heating device for  

warming up roller bearings

 Temperature and time control

  Fast and eĴcient  warming up 

of bearings

 Consistant, controlled warming up  

  Automatic demagnetization

  Safe operation

  Workpiece weight of max. 10 kg

  TeĲon tape

Contents 

 Induction heating device 

  3 ledges for bearings  

with bores >= 15 mm

  Temperature sensor

  Protective gloves

Technical Data 

  Power supply: 230 V

  Current consumption: 10 A

  Clear width / clear height:  

65 mm / 100 mm

  Length x width:  

24 cm x 20 cm

  Weight: 7 kg
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ACCESSORIES

Optional

12016  

Hydraulic hand pump,  

two-stage, 700 bar

12015 

Oil injector (with case) 

10009 

Arbor press

57348 

ETS1 helical gear spare parts 

kit

57301 

ETS2 helical gear spare parts 

kit

57327 

ETS3 bevel gear spare parts kit

57326 

ETS3 bevel gear wear parts kit

57366 

ETS4 planetary gear spare parts 

kit

57308 

Rubber mat



ets-didactic.de174

ETS DIDACTIC – Solutions  Pneumatics / Electropneumatics



175



176 ets-didactic.de

ETS DIDACTIC – Solutions  Pneumatics / Electropneumatics

Learning Objectives 

  Mode of operation of pneuma-

tic components

  Determining elements for diĳe-

rent pneumatic control solutions

  Assembling pneumatic ele-

ments with subsequent functio-

nal control

  Planning, installation,  

commissioning and  

maintenance of pneumatic  

control systems

  Generation of pneumatic circuit 

diagrams and logic diagrams

  Development of test criteria for 

function testing, analysis and 

determination of errors 

Pneumatics Supply Board 

 1 Maintenance unit

 1 pressure reducing valve 

  1 3/2-directional valve with 

push-lock and turn-reset  

button

  1 3/2-directional valve, mono-

stable, open in position of rest

  All connections via 4mm bulk-

head connectors

Pneumatic Applications Board

  2 triple compressed air supplies 

/ 

distributions in the nominal 

bores NB4, NB6 and NB8

  4 valve islands with com-

pressed air display for each of 

3 NB4  

bulkhead connections with ball 

non-return function

  2 3/2-directional valves with 

pushbutton, locked in position 

of rest

  2 3/2-directional valves with 

pushbutton switches, locked in 

position of rest

  2time-delay valves with push- 

button, locked in position of 

rest

  All component connections via 

4mm bulkhead connectors

BASIC LEVEL PNEUMATICS TRAINING PACKAGE 50.1

System Components 

No. Designation Order no.

1 Pneumatic Applications Board 40701

2 Pneumatics Supply Board (optional) 40700

2

1
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No. Designation Quantity Order no.

1 3/2-directional valve, roller-actuated 2 I02031

2 5/2-directional valve, bi-stable 3 I02034

3 5/2-directional valve, mono-stable 1 I02035

4 Twin-pressure valve with AND function 2 I04048

5 Shuttle valve with OR function 1 I04047

6 Simple-action cylinder 1 I03013

7 Double-action cylinder 1 I03012

8 Quick exhaust valve  1 I04049

9 Throttle non-return valve 2 I04004

10 Manometer  1 I05003

11 Hose cutter 1 W00028

40715 Pneumatic compontent assortment BASIC 1 2

3 4

5 6

7 8

9 10

11

1 2

3 4

5 6

Applications – basic level, pneumatics

The application overlays are put on the Pneumatic Applications Board. 

As a result, the component sockets that are not relevant for the task at 

hand are covered, with the task-relevant ones remaining clear and car-

rying wiring symbols. The application overlays are designed photo-rea-

listically with 3D graphics, to promote sustained understanding and to 

ensure application-relevant processing of the assigned task.

No. Designation Order no.

1
Pneumatic project, universal transparency
For the free design of your own process arrangements  
(with the help of photographs, drawings of plants)

40749

2
Pneumatic project, skylight 
Direct control of a simple-action cylinder

40750

3
Pneumatic project, press 01 
Direct control of a double-action cylinder

40751

4
Pneumatic project, press 02 
AND operation of a double-action cylinder

40752

5
Pneumatic project, tin magazine
Sequence control:  
OR function of a double-action cylinder

40753

6
Pneumatic project, sliding door
Time-dependent sequence control of a double-action 
cylinder

40754
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Content Manual

  Generating compressed air

  Control technology

  Types of controls

- Logic controls

- Sequence controls

-  Time-dependent sequence 

controls

-  Process-dependent sequence 

controls

-  Hard-wired programmed  

controls

-  Programmed logic controllers

-  Components of controllers

  GRAFCET

  Pneumatic components

- Double-action cylinder

- Simple-action cylinder

-  3/2-directional valve 

(mechanical actuation)

-  3/2-directional valve 

(pneumatic actuation)

- AND-valve (non-return valve)

- OR-valve (non-return valve)

-  Throttle non-return valve 

(non-return valve)

-  Pressure reducing valve 

(pressure valve)

- Time delay valve

-  Quick exhaust valve 

(shut-oĳ valve)

- Pneumatic indicator

- 5/2-directional valve, bi-stable

  Tasks

BASIC LEVEL PNEUMATICS TRAINING PACKAGE 50.1

Courseware / Storage

Content Set of Transparencies

  Generating compressed air

 Control technology

 Logic controls

 Sequence controls

  Time-dependent  

sequence controls

 grafcetMANAGER

 Pneumatic components

 Tasks

No. Designation Order no.

1 Media Folder Set 91903

2 Pneumatics – Instructor's Manual 40771CD-ENG

3 Pneumatics – Student Manual 40770CD-ENG

4 Pneumatics – Set of Transparencies 40772CD-ENG

5 TECHNOCard® – Pneumatics Supply Board 40781-ENG

6 TECHNOCard® – Pneumatic Applications Board 40782-ENG

7 TECHNOCard® – Pneumatics / components and small parts 40783-ENG

8 Plastic case for pneumatic components 40794

 
 
Practical Experiments, with Solutions 
 

  Pneumatics  

  

Pneumatics 
 

 
 

Instructor's Manual 
Version 4.2—Order No. 40771CD-ENG

 
 
Practical Experiments, with Solutions 
 

  Pneumatics  

  

Pneumatics 
 

 
 

Instructor's Manual 
Version 4.2—Order No. 40771CD-ENG

 
 
Set of Transparencies 
 

  Pneumatics  

 

Pneumatics 
 

 
 

Set of Transparencies 
Version 4.2—Order No. 40772CD-ENG

Teachware
Order No. 40771CD-ENG

Pneumatics

Instructor's Edition

Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

1 2 3 4
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40780-ENG  

Set of TECHNOCards® 

Laminated, colour-printed charts 

made of tough material. 

40781-ENG

TECHNOCard 
®

Pneumatics Supply Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Air filter

3/2-way valve, latching mushroom push-button 
(normally closed)

Compressed air pickups

Compressed 
air limiting valve

Compressed air pickups

Compressed air feed 
Ø 4, 6, 8
Compressed air pickups 
Ø 4, 6, 8

Compressed air feed  
Ø 4, 6, 8
Compressed air pickups 
Ø 4, 6, 8

Drain valve

Regulator

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

40783-ENG

TECHNOCard ®

Pneumatics / components and small parts4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Please observe all the applicable safe-
ty regulations, laboratory rules and take 
the necessary safety precautions when 
setting up and testing the systems!

CAUTION!

Two-way valve 
(OR function)

Pressure gauge

Hose cutter

Throttle check valve

Cylinders with Plastic 
pistons attachments

Cylinders with
metal pistons

Double-acting 
cylinders

Single-acting 
cylinder

  1   1
  2

5/3-way valve, locked in 
centre position

5/2-way valve, monostable,
actuated by compressed air   1   3

  2  4
 14

  5

Quick ventilation valve

  1   3
  2

Twin pressure valve 
(AND function)

  1   1
  2

3/2-way valve
actuated by 
roller lever   1   3

  2

5/2-way valve, bistable
actuated by 
compressed air

  1   3

  2  4
 14  12

  5

40782CD-ENG

TECHNOCard 
®

Pneumatic Applications Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Expansion Slots for cylinders 
and valves

Pneumatic indicator

Pneumatic indicatorPneumatic indicator

Pneumatic indicator

Expansion Slots for 
cylinders und valves

Compressed air pickups Compressed air pickups

Compressed air pickupsCompressed air pickups

3/2-way valve with  
latching pushbutton, 
normally closed

Slots for stop valves (twin pressure valve, two-way valve, 
quick ventilation valve, throttle non-return valve)

Expansion Slots for stop valves (twin pressure valve, two-
way valve, quick ventilation valve, throttle non-return valve)

3/2-way valve with  
latching pushbutton, 
normally closed

Time delay valve, normally closedTime delay valve, normally closed

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

Compressed air feed 
Ø 4, 6, 8

Compressed air feed 
Ø 4, 6, 8

3/2-way valve with  
latching pushbutton, 
normally closed

3/2-way valve with  
latching pushbutton, 
normally closed

Time delay valve Time delay valve Manual shut-off valve

3/2-way valve 

with pushbutton

3/2-way valve 

with latching pushbutton

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

Single-acting cylinder Function of way valves

Double-acting cylinder

Control lines

Cylinder tube Return spring Stripper

Piston rod

Piston

Piston seal

Damping pin

Ventilation

Ventilation

Ventilation

Pressure connection

Pressure connection

Control lines

Throttle valves for end position damping

Safety valve Conditioner unit

Key elements: Pressure control valve Compressed air filter

Symbol

Adjusting spindle

Adjusting spring

Secondary ventilation

Diaphragms

Flux compensation chamber

Q-compensation connecting pipe

Q-compensation O-ring

Valve

Pressure compensation O-ring

Valve spring

Adjusting spring

Filter insert

Drain valve

Condensation water

Valves Pneumatics circuit symbols

Quick ventilation valve

3/2-way valve, mechanically actuated Two-way valve

Quick ventilation valve

Twin pressure valve

Throttle check valve

Pressure gauge

5/2-way valve, bistable, 
pneumatically actuated

5/2-way valve, monostable, 
pneumatically actuated

Single-acting cylinder

Double-acting cylinder

Two-way valve

Twin pressure valve

A

A

A

R

P1

P1

P2

P2

  1   1
  2

  1   3
  2

  1   1
  2

  1   3

  2

  1   3

  2  4
 14  12

  5

  1   3

  2  4
 14

  5

 blocking device

Plastic case for  

pneumatic components

  With foam inserts for reception 

of the pneumatic components

  System case with fold-away 

handle, can be linked with the 

electropneumatic component 

case

Case dimensions:

(w x h x d) 

400 x 105 x 300 mm

5

8

6 7
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ADVANCED LEVEL, PNEUMATICS TRAINING PACKAGE 50

System Components / Accessories

No. Designation Quantity Order no.

1 3/2-directional valve, roller-actuated 6 I02031

2 5/3-directional valve, bi-stable 1 I02044

3 Double-action cylinder 3 I03012

4 Twin-pressure valve with AND function 1 I04047

5 Quick exhaust valve 1 I04049

40716 Range of components - advanced level, pneumatics 1 2

3 4

5

1 2

3 4

5

Applications – Advanced level, pneumatics

The application overlays are put on the Pneumatics Applications Board.  

As a result, the component sockets that are not relevant for the task at hand 

are covered, with the task-relevant ones remaining clear and carrying  

wiring symbols. The application overlays have photo-realistic 3D gra-

phics on them to promote permanent, sustained understanding. The 

components are arranged in the same manner as would be the case 

in reality.

No. Designation Order no.

1
Pneumatic project - double sliding door
Time-dependent sequence control of two double-action 
cylinders

40755

2
Pneumatic project - lifting table 
Sequence control of two double-action cylinders

40756

3
Pneumatic project - embossing machine
Cascade control of two double-action cylinders

40757

4
Pneumatic project - automatic assembly  
machine 
Cascade control of three double-action cylinders

40758

5
Pneumatic project - metal forming machine
Sequence control of four double-action cylinders 40759
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BASIC LEVEL ELECTROPNEUMATICS TRAINING PACKAGE 50.3

System Components 

Learning Objectives

Electropneumatics 

  Function of electropneumatic 

components

  Determining components for 

solving diĳerent electropneu-

matic controls

  Assembly of electropneumatic  

elements followed by a  

function check

   Drawing of current circuit dia-

grams, electropneumatic circuit  

diagrams and logic diagrams

  Installing and commissioning 

electropneumatic control  

systems 

  Development of test criteria for 

function checks

  Determination and analysis of 

errors 

Solenoid Valves Board 

  2 triple compressed air  

supplies / distributors in the 

nominal widths NB4, NB6 and 

NB8 (with ball non-return func-

tion) for individual use

  4 bulkhead connections NB4 

with ball non-return function for 

compressed air supply to the 

solenoid valves

  2 3/2-way directional valves, 

monostable, closed in positi-

on of rest

  2 5/2-way directional solenoid  

valves, monostable, closed in 

position of rest

  3 5/2-way directional solenoid 

valves, bi-stable, closed in  

position of rest

  1 5/3-way directional solenoid  

valve, bi-stable, closed in the 

middle position

  Graphical depiction of the circuit 

symbols on the front panel

  All pneumatic component  

connections via 4mm bulkhead 

connectors

  All electrical inputs and outputs 

as well as supply connections 

via 4 mm safety laboratory so-

ckets

Pneumatics Control Board

  4 relays, 24 V DC

  2 switch-on delayed relays,  

24 V DC, 0..30 sec

  2 switch-oĳ delayed relays,  

24 V DC, 0..30 sec

  2 control switches 

manual/0/auto, 2NO

  1 EMERGENCY STOP but-

ton,  2NC

  2 buttons NO/NC

  Connection areas for reed  

contacts and sensors

  All electrical inputs and outputs 

as well as supply connections 

via 4 mm safety laboratory  

sockets

No. Designation Order no.

1 Solenoid Valves Board 40702

2 Pneumatics Control Board 40703

2

1
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1 2 3 4

5 76 8

Applications – Basic level, electropneumatics

The application overlays are put on the Pneumatic Applications Board. 

As a result, the component sockets that are not relevant for the task 

at hand are covered, with the task-relevant ones remaining clear and 

carrying wiring symbols. The application overlays have photo-realis-

tic 3D graphics on them to promote permanent, sustained understan-

ding. The components are arranged in the same manner as would be 

the case in reality.

No. Designation Order no.

1
Electropneumatic project - safety door 
Time-dependent control of a double-action cylinder

40760

2
Electropneumatic project - pallet lift 
Basic circuit of a double-action cylinder

40761

3
Electropneumatic project - disassembly 
AND operation of a double-action cylinder

40762

4
Electropneumatic project - assembly 
Sequence control of a double-action cylinder

40763

5
Electropneumatic project - workpiece lift 
OR operation of a double-action cylinder

40764

6
Electropneumatic project - clamping device 
Time-dependent sequence control of a two double-action 
cylinder

40765

7
Electropneumatic project - pneumatic feeder  
Sequence control of a double-action cylinder

40766

8
Electropneumatic project - dip tank 
Sequence control with lock of a double-action cylinder

40767
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BASIC LEVEL ELECTROPNEUMATICS TRAINING PACKAGE 

Courseware / Storage 

Content Manual

  Generating compressed air

  Control technology

  Types of controller

- Logic controllers

- Sequence control

-  Time-dependent sequence 

controls

-  Process-dependent sequence 

controls

-  Hard-wired programmed  

controllers

-  Stored-program controllers

  Components of controllers

  GRAFCET

   Electropneumatic components

- Binary sensors

- Inductive sensors

- Capacitive sensors  

  (reed contacts)

- Optical sensors (light sensors)

 Pneumatic components

- Double-action cylinder

- Simple-action cylinder

-  3/2-directional valve 

(mechanical actuation)

-  3/2-directional valve 

(pneumatic actuation)

- AND-valve (non-return valve)

- OR-valve (non-return valve)

-  Throttle non-return valve 

(non-return valve)

-  Pressure reducing valve 

(pressure valve)

- Time delay valve

-  Quick exhaust valve 

(shut-oĳ valve)

- Pneumatic indicator

- 5/2-directional valve, bi-stable

  Tasks

Content Set of Transparencies

 Generating compressed air

 Control technology

 Logic control

 Sequence control

  Time-dependent sequence 

controls

 grafcetMANAGER

 Electropneumatic components

 Pneumatic components

  Tasks

 
 
Practical Experiments, with Solutions 
 

 Electropneumatics 

 
Electropneumatics 

 

 
 

Instructor's Manual 
Version 4.2—Order No. 40774CD-ENG

 
 
Practical Experiments 
 

 Electropneumatics 

Electropneumatics

 

Student Manual 
Version 4.2—Order No. 40773CD-ENG

 
 
Set of Transparencies 
 

 Electropneumatics 

Electropneumatics

 

Set of Transparencies 
Version 4.2—Order No. 40775CD-ENG

Teachware
Order No. 40774CD-ENG

Electropneumatics

Instructor's Manual

Version 4.2

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®ELABOTrainingsSysteme GmbH 
Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67/ 84 04 - 0 
Fax:  + 49 (0) 84 67/ 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

21 3 4

No. Designation Order no.

1 Media Folder Set 91903

2 Electropneumatics – Instructor's Manual 40774CD-ENG

3 Electropneumatics – Student Manual 40773CD-ENG

4 Electropneumatics – Set of Transparencies 40775CD-ENG

5 TECHNOCard® – Pneumatics Supply Board 40781-ENG

6 TECHNOCard® – Pneumatic Applications Board 40782-ENG

7 TECHNOCard® – Solenoid Valves Board 40785-ENG

8 TECHNOCard® – Pneumatics Control Board 40786-ENG

9 TECHNOCard® – Electropneumatics /Components and small parts 40787-ENG

10 Plastic case for electropneumatic components 40796

11 Set of safety connections, 4 mm 90028

12 Reed contacts 40731

Printed and digital
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Reed contacts

  including connecting cable and 

M12 plug

Set of safety connections, 4 mm

  for electropneumatics circuits, 

40 parts, consisting of: 

Safety measurement  

conductors: 

-   6 x green 50 cm 

- 10 x black 25 cm 

-   4 x black 50 cm 

-   1 x black 150 cm 

- 11 x red 25 cm 

 -   6 x red 150 cm

  Jumpers 

-   1 x red with tapping 

-   1 x black with tapping

Plastic case for

electropneumatic components

  With foam inserts for reception 

of the electropneumatic com-

ponents

  System case with fold-away 

handle, can be linked with the 

pneumatic component case

  Case dimensions: (w x h x d) 

400 x 105 x 300 mm

40784-ENG Set of TECHNOCards® 

Laminated, colour-printed charts made of tough material. 

40781-ENG

TECHNOCard 
®

Pneumatics Supply Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Air filter

3/2-way valve, latching mushroom push-button 
(normally closed)

Compressed air pickups

Compressed 
air limiting valve

Compressed air pickups

Compressed air feed 
Ø 4, 6, 8
Compressed air pickups 
Ø 4, 6, 8

Compressed air feed  
Ø 4, 6, 8
Compressed air pickups 
Ø 4, 6, 8

Drain valve

Regulator

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

40786-ENG

TECHNOCard 
®

Pneumatics Control Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

ON-delay relay
(0 - 30 seconds)

OFF-delay relay
(0 - 30 seconds)

Relay, triple

Selector switchSelector switchSensor connection

Pickups freely selectablePickups freely selectable

Reed contact connectionReed contact connection

Sensor connection

Pushbutton 
(change over)

Pushbutton 
(change over)EMERGENCY STOP

Supply

Potentiometer
(0 - 30 seconds)

Potentiometer
(0 - 30 seconds)

Supply

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

40787-ENG

TECHNO
Electropneumatics

Tool components and small parts4.1

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E- ail: sales@elabo-ts.com
www.elabo-ts.com

Optical, connection-side 
sensor

Inductive sensor

Precision engineering 
screwdriver

Slotted screwdriverMounting bracket with 
4mm connector

M12 coupler connector
4-pin

M12 coupling connector
4-pin

Reed contacts

Capacitive sensor

Optical sensor

2-colour foamed plastic 
for safe storage

Please observe all the applicable safe-
ty regulations, laboratory rules and take 
the necessary safety precautions when 
setting up and testing the systems!

CAUTION!

40785CD-ENG

TECHNOCard ®

Solenoid Valves Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Voltage pickups, 
freely selectable

Voltage pickups, 
freely selectable

Compressed air feed 
Ø 4

Compressed air feed 
Ø 4

5/2-way solenoid impulse valve, bistable

Compressed air pickups5/2-way solenoid impulse valve, 
monostable

3/2-way solenoid valve, 
monostable

Compressed air feed 
Ø 4, 6, 8

Compressed air feed 
Ø 4, 6, 8

5/3-way solenoid im-
pulse valve. Bistable, 
locked in center position

Compressed air pickups

Plus 24 V und 0 V 
from the solenoid coils 
of  the monostable 5/2-
way valves

Plus 24 V und 0 V 
from the solenoid coils 
of  the bistable 
5/2-way valves
5/3-way valves

Plus 24 V und 0 V from 
the solenoid values of  
the monostable 3/2-way 
valves

Plus 24 V and 0 V from 
the solenoid coils 
of  the bistable 5/2-way 
valves

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

40782CD-ENG

TECHNOCard 
®

Pneumatic Applications Board4.0

Aus- und Weiterbildung GmbH 
ELABOTrainingsSystemeELABOTrainingsSysteme

®

Im Hüttental 11 
85125 Kinding - Germany
Tel.:  + 49 (0) 84 67 / 84 04 - 0 
Fax: + 49 (0) 84 67 / 84 04 44
E-mail: sales@elabo-ts.com
www.elabo-ts.com

Expansion Slots for cylinders 
and valves

Pneumatic indicator

Pneumatic indicatorPneumatic indicator

Pneumatic indicator

Expansion Slots for 
cylinders und valves

Compressed air pickups Compressed air pickups

Compressed air pickupsCompressed air pickups

3/2-way valve with  
latching pushbutton, 
normally closed

Slots for stop valves (twin pressure valve, two-way valve, 
quick ventilation valve, throttle non-return valve)

Expansion Slots for stop valves (twin pressure valve, two-
way valve, quick ventilation valve, throttle non-return valve)

3/2-way valve with  
latching pushbutton, 
normally closed

Time delay valve, normally closedTime delay valve, normally closed

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

3/2-way manual 
shut-off valve

Compressed air feed 
Ø 4, 6, 8

Compressed air feed 
Ø 4, 6, 8

3/2-way valve with  
latching pushbutton, 
normally closed

3/2-way valve with  
latching pushbutton, 
normally closed

Time delay valve Time delay valve Manual shut-off valve

3/2-way valve 

with pushbutton

3/2-way valve 

with latching pushbutton

Please observe all the necessary 
safety regulations, laboratory rules 
and take the necessary safety 
precautions when setting up and 
testing the systems!

CAUTION!

5 6

10

7

11

8

9

12
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ETS DIDACTIC – Solutions  Pneumatics / Electropneumatics

40733 Set of sensors

40732 Set of test bodies, Electropneumatics

ADVANCED LEVEL ELECTROPNEUMATICS TRAINING PAC 

System Components / Accessories 

1 3

2

1

4

2

1 2

Applications – Advanced level, electropneumatics

No. Designation Order no.

1

Electropneumatic project - positioning,  
detection  
Testing sensors (inductive, capacitive, optical) with two 
test bodies

40 768

2
Electropneumatic project -  
automatic printing machine  
Sequence control of three double-action cylinders

40 769

No. Designation Quantity

1 Inductive sensor 1

2 Capacitive sensor 1

3 Optical sensor 1

4 Connecting cable, M12, 4-pole 2

No. Designation Quantity

1 Stainless steel 1

2 Plastic 1
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ETS DIDACTIC – Solutions  Measurement Technology
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MEASUREMENT 

TECHNOLOGY

Three Phase Network Analyzer

Energy Measurement Technology
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ETS DIDACTIC – Solutions  Measurement Technology

INTELLIGENT METROLOGY AND INSTRUMENTATION

Watt Meter / Network Analysis Device

Webserver integrated

No. Designation Order no.

1
SMART Metering Bundle eco, contains 40312, 
Accesspoint, network cable, iPad Air, 32 GB (Wiı)

40312B

1
contains 40312, Accesspoint, network cable,  
iPad Air 2, 64 GB (Wiı+4G)

40312B-3G

1

Technical data 

   Measurement voltage  

0 – 600 V AC, max. 5 A

   Operating voltage 230 V AC

   LAN interface for integrated 

webserver

   Proıbus interface

   4 digital inputs, 2 digital out-

puts, freely programmable

   Integrated oscilloscope func-

tion

Learning objectives

   Determining important electri-

cal parameters like active pow-

er, apparent power and reac-

tive power  

(e.g. in the case of lamps)

   Measurements of harmon-

ic distortion in grid systems 

(3-phase depiction)

   Measurements of the power 

factor lambda and cos

   Determining the electrical 

quantities of electric motors

   Deployment and use of ener-

gy meters

   Energy-related investigation of 

diĳerent consumers

   Vector depiction of the three-

phase system
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Webserver for the Visualisation of the Measurement Values

  With the webserver, the rele-

vant magnitudes of the Three-

phase Network Analyzer can 

be displayed and stored on:

 PC

 printer

 beamer

in the form of tables, measure-

ment values and bar charts.

The diĴcult relationships bet-

ween currents, voltages, pow-

ers (apparent, active, reactive), 

cos and harmonics are gra-

phically explained with common 

consumers.

  The measuring instrument is 

mainly used in our experiment 

manuals on the subject of :

 Lighting technology

 Transformers

   Electrical drives etc.

WLAN
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ETS DIDACTIC – Solutions  Measurement Technology

MEASURING INSTRUMENTS

Multimeter / Color Digital Oscilloscope / Leakage Current Clamp Meter

Functions Digital multimeter (1)

   Mechanical protection against incorrect operation

   AC and DC voltage up to 1000 V

   AC and DC current up to 10 A

   Resistance measurement up to 30 MƏ and continuity test

   Frequency and capacitance 

   Temperature with PT1000 probe

   Diode test and duty cycle

   Autorange mode

   MAX / MIN and Data HOLD

   AutoPowerOFF

Functions Analog multimeter (2)

Compact basic analog multimeter for use in education  

and vocational training

   Voltage measurement:  

0...100 / 300 mV / 1 V =; 0...3 / 10 / 30 / 100 / 300 V = /~

   Current measurement: 0...100 ƑA / 1 / 10 / 100 mA / 1 / 3 A = /~

   Zero point: selectable on the left or at mid-scale

   High, constant input impedance; automatic battery shutdown

   Accessories

Functions Color digital oscilloscope 30 MHz (3)

   125 MSa/s per channel

   Record length 10.000 x 8 bits per channel

   2 channels

   Vertical sensitivity 2 mV / div. … 10 V / div.; horizontal scale 5 ns / 

div. … 100 s / div.

   USB interface, incl. software and driver

   Color display

Functions Leakage current clamp meter (4)

   AC current up to 100 A TRMS

   100 Hz low pass ılter

   Resolution: 1 ƑA ƃ 0.1 A

   Data HOLD

   Auto HOLD

   Peak Hold

   Manual and automatic range

   Auto Power OFF

1 2 3 4

No. Designation Order no.

1 Digital multimeter 90600

2 Analog multimeter 90200

3 Color digital oscilloscope 30 MHz 90266

4 Leakage current clamp meter 90604
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DIGITAL MULTIMETER

Professional Digital Multimeter for up to 1000 V AC/DC and CAT IV Safety Level

Mechanical protection against faulty operation 

Operator errors due to false measurement settings 

often result in safegruard destruction of the protec-

tive device. With the help of integrated mechani-

cal protection against faulty operation such opera-

tor errors occurring time and again in professional 

training are prevented. This can save trouble and 

expensive spare fuses. 

Digits
600V
CAT IV

MIN/MAX

TC

BARGRAPH

AUTO/MAN

RANGE

V
AC / DC

A
AC / DC

30MΩ

High protection! Ideal for training

closed

open

Selected setting

closed

open

Selected setting

closed

open

Selected setting

Functional principle of the mechanical

protection against faulty operation

The selected dial position with the appropriated measuring method ensures that only the 

correct connection jack can be used thus providing „mechanical protection against faulty 

operation“. The other two jacks are mechanically closed by a faceplate preventing faulty 

connections.

Simultaneously, the dial is arrested to prevent accidental shifting.

After selecting the measurement and 

connecting the measuring cable, the  

setting dial is automatially arrested.
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ETS DIDACTIC – Solutions  Measurement Technology

PC MEASUREMENT INTERFACE

4-channel Measurement Interface with Diĳerential Inputs 

The PC Measurement Interface is a four-channel measuring instru-

-

ges and quantities deriving from them up to 600 V AC.

The depiction and evaluation of the measurement results is done 

by software via a connected PC.

Technical data

  4 analogue input channels with diĳerential input

  5 MHz bandwidth (5,000,000 samples/s)

  Sampling rate of up to 5 MHz per channel 

- 16 bits up to 195 kHz 

- 14 bits up to 3.125 MHz

  - 12 bits up to 5 MHz

  Input 1:1

  - Measurement ranges  from ± 200 mV to ± 80 V (peak value)

  - maximum input voltage Ɖ 200 V AC

  - 2mm-safety sockets

  Input 10:1  

- Measurement ranges  from ± 2 V to ± 800 V (peak value) 

- maximum input voltage Ɖ 600 V AC  

- 4mm safety sockets

  All inputs contact-safe 600 V, CATII

  All inputs clearly conıgurable through 19mm bridge connectors

  4 measuring instruments in one device 12 … 16 bit 4-channel oscil-

loscope 

- Spectrum analyser 

- Transient recorder 

- Voltmeter (average value, true RMS value, …)

  Spectrum analyser with distortion factor calculation

  Extensive trigger function

  Fast transient recorder from 0.01 s to 500 s sampling time 

  USB 2.0 high speed (480 MBit/s)

  Optional operating voltage: 8 …30 V DC

  Dimensions 266 x 297 x 85 mm

  Device shape: desktop housing

No. Designation Order no.

1 PC Measurement Interface 90272

1

Your advantage: 600 V AC /  
directly measurable / 4 channels
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Application Examples

Principles of electrical engineering and electronics

Control engineering

AC technology – 1-phase- and 3-phase technology

Control / drive technology
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ETS DIDACTIC – Solutions  Lab Furniture

ets-didactic.de 
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LAB FURNITURE 

FOR PROFESSIONAL TRAINING

Primus One® Professional  

Building Automation

Primus One® Professional

Industrial Automation and Drives
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ETS DIDACTIC – Solutions  Lab Furniture

Features of Primus One®

This technical workplace is top 

quality and fulılls important DIN 

stardards. It is extremely robust 

and resistant against weak acids 

and caustics as well as against 

benzin and oil. The tabletop con-

sists of high pressure laminate 

(HPL) and the welded square tu-

bes are made of quality steel.

  Ergonomically perfect design 

meeting all demands, extreme-

ly user-friendly and very clear-

ly arranged

  Timeless and modern design

  Protection against ESD accord-

ing to DIN EN 61340-5-1

  High surface load according to 

DIN EN 13150:2001-12

  30 mm thick tabletop,  

with 0.8 mm HPL coating

 Shortly heat-resistant

  Non-reĲective and wear-resist-

ant according to DIN EN 438

  Optimal cable routing, also 

above the storage elements

  Individual conıguration due to 

modular system

  Perfectly arranged operating and 

connection elements turned to-

wards the user for fast and easy 

workĲow

  More work surface due to low-

erable cable Ĳap

  Flexible height

  EĴcient electriıcation with indi-

vidual electrical installation for 

integration in table leg

  More space due to enhanced 

orga panel

  Lighting of the workplace with 

individually colored light

  19" integration for ELABO and 

third-party devices (version 

6HE), smooth and Ĳush place-

ment in each position

  Integration of 3HE devices

LAB FURNITURE

Primus One® 

All of this is

the Primus One®  alone

ELABO goes on with the revo-

lution of workstation systems.  

Primus One® incorporates all 

the knowledge and experience 

of ELABO. Additional new fea-

tures of Primus One® contrib-

ute to its outstanding role. It is 

a systematic further develop-

ment of the successful InForm 

series. This new technical work-

station comprises all Elabo is 

best at and that have been prov-

en reliable over many years. With 

many additional and enhanced 

functions: multifunctional, Ĳexi-

ble, high quality and conception-

ally mastered down to the small-

est detail.
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Functionality and Aesthetics in Harmony

As high as possible. 

Sitting or standing: 

Table height adjustment for  

functional and ergonomc work – 

also for retroıt.

Desks in line.

In a long table formation, the ca-

bles are nearly invisible. They 

can be lead in the cable tray 

from one table to the other in-

stead of placing them on the 

ground.

More stability than ever in prov-

en ELABO quality. Variable ta-

ble edge. Modern optical design 

and replacable.

Ergonomics at its best side. 

The front table legs can be re-

cessed to provide more leg-

room. Primus One® is designed 

for direct and Ĳush placement 

at the wall. There is no problem 

with base rails.
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ETS DIDACTIC – Solutions  Lab Furniture

LAB FURNITURE

Primus One® – Building Automation
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ETS DIDACTIC – Solutions  Lab Furniture

LAB FURNITURE

Primus One® 

Building Automation 
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ETS DIDACTIC – Solutions  Lab Furniture

LAB FURNITURE

Primus One® Professional – Industrial Automation and Drives
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ETS DIDACTIC – Solutions  Lab Furniture

LAB FURNITURE

Primus One® Professional

Industrial Automation and Drives
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ETS DIDACTIC – Solutions  Quality is the Measure of all Success

ETS DIDACTIC GMBH is a symbol of high quality and outstanding  

Ĳexibility. This means that machines from ETS DIDACTIC GMBH are con-

vertible, they can – thanks to the modular conception and the versatile  

range of accessories – be quickly and eĴciently matched to changed  

requirements and extended almost without limits. 

Our high quality standards refer not only to the products from  

ETS DIDACTIC GMBH, but especially also to the quality of the trai-

ning that customers achieve thanks to the use of ETS DIDACTIC 

GMBH products. And in this, we also include the process quality:  

ETS DIDACTIC GMBH supports procedures during the training that 

are as problem-free as possible.

The solutions from ETS DIDACTIC GMBH can be matched to in-

dividual customer requirements to a great extent. Customers of  

ETS DIDACTIC GMBH are suppored and accompanied in the success- 

ful implementation of their training objectives by a comprehensive ran-

ge of services.

QUALITY IS THE MEASURE OF ALL SUCCESS

Inspiring Technologies
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ETS DIDACTIC – Solutions  Information and Consulting

WE ARE HAPPY TO HELP

Information and Consulting 

210 ets-didactic.de
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We accompany you and are at 

your side with active advice.

Whether you need information, 

or some advice in advance of 

making an investment, or have 

questions regarding the daily use 

of the products:

Contact us –  

we would be happy to help:

ETS DIDACTIC GMBH

Service-Center

Im Hüttental 11

85125 Kinding / Germany

Phone +49 8467 8404-0

Fax +49 8467 8404-44

sales@ets-didactic.de

www.ets-didactic.de

Customer-oriented solutions

  Presentation, product demon-

strations and on-site consul-

tancy

  Support in the selection of ed-

ucational systems according to 

the syllabus requirements

  Matching of the training sys-

tems to customer requirements

  Working out room concepts

  Designing ergonomic work-

stations

Experience

  Comprehensive range of inno-

vative products 

  Systems and solutions from 

our own (in-house) production

  Development and design, tech-

nical training systems

  Quality right from the consult- 

ancy up to delivery and onward

  Trainer seminars / In-house 

training

  References world-wide

-  Industrial educational institu-

tions

-   Vocational schools / technical 

schools

-  Chambers of crafts

-  Technical colleges / Universities

We support you

  Installation and commissioning 

of the systems on-site

  Technical support

  Warranty and repairs

  Instruction and training

  Further education, training,  

seminars

   Comprehensive product docu-

mentation

  Courseware for instructors  

and trainees
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