Electrical engineering and Electronics
Everything from a single source

Electrical engineering and Electronics

System description............................................................................................2

Laboratory furniture for electrical engineering
Swing.................................................................................................................6
Basic und Schranksysteme..............................................................................12
Equipment sets
Fundamentals of electrical engineering............................................................14
Building automation systems...........................................................................22
Control technology...........................................................................................32
Electric drive technology..................................................................................34

Accessories and optional components
Electrical engineering and Electronics..............................................................50
Automation technology and PLC......................................................................56

1

Electrical engineering and Electronics training packages > System description

Electrical engineering and Electronics training packages
Modern and exciting training

Everything from a single source –
Equipment for electrical engineering
laboratories
Regardless of the control and drive
technology used, electrical engineering always plays a role.
No matter what your training focuses
on, electrical engineering and electronics are part of the basic knowledge for all areas of production, process and automation technology.
With learning systems from Festo
Didactic, learning laboratories – be
they modular, customised or complete – can be equipped for any
application and budget, whether for
industry or trades, for teaching basic
principles, for building systems or
control or drive technology.
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Rapid transfer
Whether in initial professional training or more advanced courses: It is
essential to be able to recall what
has been learned and apply it immediately. This is easier to do if the
worlds of learning and work are as
similar as possible. That is why the
training packages for electrical engineering only contain industrial
components, and the exercises in
the course documents come from a
typical, professional environment.

Worldwide at your fingertips. Find your contact person at: www.festo-didactic.com

Maximum compatibility
Electrical engineering and electronics
are fundamental components of
automation. These training packages
can therefore be used where mechatronics or bus technology are involved.
–– 4 mm safety sockets and SysLink
guarantee “electrical c ompatibility”
–– A new standard coupling ensures
that motors and driven elements
are universally compatible
–– H-rails and housing dimensions
allow components from other
manufacturers to be used

Useful modularity
The training packages for electrical
engineering and electronics are expandable. For example, they begin
with electrical protective measures
and a domestic connection. Later,
they add the starter kit for sub-distribution and the topic of building automation. This modularity has a further
benefit: each training device is smaller, more portable and can be housed
in a cabinet more easily.
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Proven training concept
Festo Didactic’s proven and continuously upgraded teachware
concept also underpins the training packages for electrical engineering.
It is based on project-based exercises that increase in complexity
from one exercise to the next. The
knowledge learned is revisited, reinforced and consolidated in subsequent exercises.

Theoretical content can be illustrated and communicated more
clearly with the help of the photos
and videos on the enclosed multimedia CD-ROM to communicate it
more clearly.
Teacher and student versions of
documents are provided, with
identical page numbering to make
it easier to answer questions. Exercise sheets can simply be printed
as required.
All projects include practical problems. Drawings, images and videos
give a broad view of industrial
reality.

Safe connection technology
When it comes to dealing with electricity, safety and protective measures are a key focus. Of course, all
of our electrical connections are fitted with safety sockets or plugs.
–– The plug-in modules of the equipment set for the basic principles of
electrical engineering/electronics
–– Power supply units and power
supplies
–– Back plates and EduTrainer®

Combination with self-study
Education in schools, companies or
university cannot be successful without a willingness to do self-study.
That is why the appropriate WBTs are
available for all topics. Our range of
digital training programs provides
exciting learning scenarios and supplements the classroom-based parts
of a course. The WBTs are particularly well suited for teaching the
basic principles and thus provide the
optimum supplement to practical
experiments.

Mobile solution
Anyone who wants to design varied
teaching and personal learning c oncepts requires flexible and modular
training systems. That is why most
of the equipment sets from F esto
Didactic are compatible with the
practical and mobile Systainers. This
makes storage and transportation
easier and supports flexible working.

Winner
of the iF product design award 2011
and the Focus design award in Silver
2011:
Equipment set TP 1011
Basic principles of electrical
engineering/electronics

www.festo-didactic.com
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Flexible room concepts
Innovative workbenches

Equipping of learning rooms
according to individual
requirements
Flexible use of space
We will present you with an individual concept based on the spatial conditions and specific requirements of
the location. In doing so, we will focus on cost-effective and optimal use
of space, as well as multi-functional
equipment. Training in the areas of
electrical engineering, pneumatics,
or mechatronics, as well as theoreti
cal training or lectures, can take
place in the same room. Using the
ceiling system, industrial connectors,
and universally mobile equipment,
the room layout can be adapted in
just a few minutes.
Efficient and versatile use of rooms
saves space and cost.
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The benefits for you
During the consultation you will
profit from our years of experience
not only with the training market, but
also with installing various training
centers, complete workshops, and
labs. We will take into account the
latest safety requirements, and our
high quality standards guarantee a
long service life.
We will be glad to provide an on-site
concept and planning consultation.

Electrical engineering and Electronics > Flexible room concepts

Multi-functional teaching rooms
–– Individual
–– Flexible
–– Cost-efficient
Our room concept offers individual
options for your learning environment equipment. Mobile workbenches and utility supplies that
you can fold back up into the
ceiling ensure flexible and cost-
efficient utilization of rooms.

Further information regarding flexible room concepts see:
➔ www.festo-didactic.com

Main components
of room concept

Storage
Both workbenches and equipment
can be stored clearly and compactly
in intelligent storage systems in the
same room or in an adjoining room;
an advantageous flexibility provided
by our overall concept.

Workstation system
The mobile supports for the learning
systems enable a high degree of
flexibility with virtually unlimited
options. The workbenches can be
optimally adapted to any teaching
situation, quickly and simply. This
refitting option enables highly efficient space utilization, and therefore,
the greatest possible cost efficiency
and safety.

Power supply
The flexible ceiling system is a
holistic concept for multi-functional
rooms, which enables hands-on and
theoretical teaching with appropriate
utility supplies. With energy, compressed air, and a data connection
directly at the learning location, the
ceiling system is ideal for basic and
specialized technical training.

www.festo-didactic.com
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Laboratory furniture for electrical engineering

Professional laboratory equipment
Intelligent and innovative laboratory
solutions for electrical engineering –
from single workstations to complete
laboratories.

Together with our partner Haid KG,
we are developing the Swing laboratory furniture series. Haid KG specialises in consulting, developing,
planning and producing equipment
for electronic and electrical engineering, laboratory furniture systems for
research and training, as well as ergonomically designed laboratory and
assembly workstations.
Choose from a multitude of matching
modular workstations, intelligent
and reliable solutions for power
supply, device technology, cabinet
systems and all the necessary highquality accessories. It goes without
saying that all products have been
tested for safety.
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Festo Didactic is the sole supplier
of Haid KG products on the didactic
market. We are happy to assist you
with planning, selecting and sizing
your workstation or laboratory.

Swing table substructures
A wide spectrum of workbench substructures form part of the Swing
program. Under-workbench units and
roller containers with drawers in various depths, either with or without
pull-out shelf, form the basic equipment. It is also available in ESD version, installations for electronic and
electrical engineering. We offer special floor units for PCs.
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Swing, Basic and cabinet systems

Basic is the functional, inexpensive
laboratory equipment system for
electrical engineering, with solid
worktop supports made of powdercoated steel tubes. It consists of
workbenches in six different widths
and three depths.

Swing profile columns

The floating tabletop

The Swing profile solution optimally meets all demands in terms
of visual appearance, functionality
as well as both flexibility and modularity. The cable duct integrated
into the p
 rofile facilitates the concealed laying of cables and compressed air supply lines. The cable
duct and any unused connection
elements are sealed with cover
profiles to keep them clean. Levelling screws in all table legs round
off the overall concept.

The Swing profile and the worktop
are connected via delicate yet stable connecting components, making the entire system transparent.
Swing add-on workbenches are
connected to the basic workbench.
The height-adjustable worktops
lock into one another seamlessly
and are all supported by the legs
in the centre.

In addition, you can completely
equip your laboratory space with
multimedia workstations and
cabinet systems.

www.festo-didactic.com

7

Electrical engineering and Electronics > Workstation systems > Laboratory furniture for electrical engineering > Swing

Swing
Configuration example

Versatility for your individual needs
Swing stands for the unlimited possibilities for individual training laboratory design. Workbenches are created from a few basic components
in nearly all thinkable dimensions.
Three depths and six widths as well
as various working heights are provided for by the standard construction kit. Whether 19” top elements,
mounting frames for experimentation plates or perforated metal grid –
we will deliver the right solution.
Intelligent solutions
The Swing system already offers fully integrated vertical and horizontal
cable conduits as a standard feature.
The cable duct in the Swing system
profile permits a comfortable vertical
cable guide. The basic equipment also includes cable connections which
are mounted in a concealed position
on the rear cross frame.
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Supply duct with electrical system,
compressed air and communication
The aluminium supply duct can be
made to various lengths, depending
on requirements. The various mounting options, such as directly on the
workbench or raised up as a cockpit, make for a tidy work surface. All
frequently required interfaces can
be optimally arranged to be within reach.

Choose from insert panels, such as
safety and switching elements for AC
current (230 V or 400 V) with key actuators, indicator lamps, motor protection switches, fault current circuit
breakers or emergency stop buttons.
Depending on the application, you
can equip the duct with CEE or earthing contact sockets or safety sockets
for three-phase current, direct current or alternating current. Integrate
a compressed air outlet via various
one-touch fittings.
The most important PC interfaces,
such as USB, RS232 or Ethernet can
also be integrated in the supply duct.
This enables the PC to be connected
quickly and ergonomically to various
control components.

Worktop components and cockpits
with laboratory devices
Alternatively to the supply channel,
worktop elements and cockpits in
3 or 6 RU can be integrated. Raised
structures are visually elegant and
offer optimal utilisation of the worktop. Based on a modular basic grid,
each workstation can be individually
equipped. Changes, modifications or
subsequent extensions can be made
at any time.

We offer numerous devices such as
infinitely variable voltage devices,
lab power supply units, three-phase
supplies, fixed voltage devices, adjustable isolating transformers for
AC/DC and three-phase current, devices for test engineering and also
compressed air supplies.
Variable equipment with 19” segments in cassette design or as insert
panels is available, according to your
wishes and requirements. It goes
without saying that all insert panels
for power supply and communication
can also be integrated.

www.festo-didactic.com
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Swing
Flexible solutions, configuration examples

Swing – mobile dual work station
Particularly flexible and versatile.
The mobile dual work station Swing
(W 1250 x D 800 x H 1850 mm) is
perfectly suited for presenting the
introductory seminar on installation technology and EIB, as well as
for conducting all other tests which
require you to stand.
The rollable basic frame can be individually equipped with or without:
–– Storage area
–– Floor cabinet
–– Perforated sheets
–– Aluminium profile plate
–– A4 mounting frame: 1-, 2- or 3-row
–– Monitor bracket
–– PC bracket
–– Cable receptacle
–– Socket strip
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Further available options include
power ducts with integrated transformers, power supply units or PC
interfaces.

Swing – demo trolley

The dimensions (H x W x D) can be
customised on request.

You can choose from the following
furniture modules:
–– Floor cabinets
–– PC bracket
–– Monitor bracket
–– A4 mounting frames
–– Cable holder
–– Top cabinets incorporating the
entire width of our 19” modules

It is even possible to purchase a
compatible “garage”. The trolley can
be easily stored in the designated
space in the wall cabinet. Close the
door and the laboratory has been
tidied away.

Worldwide at your fingertips. Find your contact person at: www.festo-didactic.com

Custom design your ideal demonstration trolley.

The grooved mats enable clean and
easy storage of the A4 plates in the
floor cabinets. The single, double or
triple row A4 mounting frame, positioned above the worktop, provides
sufficient space for using the plates.

A convenient and reliable solution
for PC storage can be found in the
floor cabinet equipped with ventilation grid and cable openings. Heavy
duty extensions for motors can be integrated behind the revolving doors.
A top cabinet or power ducts can
be placed on the working surface
(1360 x 675 mm) on request.
In terms of the demo trolley’s dimensions, we will happily take individual requirements into consideration.
Nothing stands in the way of the perfect solution!
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Swing – swivel table
Would you like to make the most of
the laboratory’s size?
No problem. The Swing swivel table
is an electric workstation and lesson
table in one. The same workstation
can be used to conduct electrotechnical tests in the morning and give
theoretical lessons in the afternoon.
At the press of a button, the superstructure is lowered out of sight in a
matter of seconds. This provides immediate access to the entire working
surface. And all of the equipment is
protected.
All equipment, PC interfaces and
power supplies can be integrated in
the superstructure.

The tables are available in all
standard sizes.

Swing – lifting platform
The right solution for every purpose.

Widths:
–– 1200 mm
–– 1600 mm
–– 1800 mm
–– 2000 mm
Depths:
–– 800 mm
–– 900 mm
–– 1000 mm
The manufacture of custom size
tables is always possible.

The Swing lifting platform always
consists of the lifting unit and a table
of your choice, which is positioned in
front of the lifting unit. In this case, it
really is possible to store everything
away. The professional double stroke
technology even allows extremely heavy top cabinets to completely
disappear below the worktop. From
device technology and power supply equipment, through to monitors
or laptops and even A4 mounting
frames. Anything is possible!

Power transformers or high-tension
test devices also fit in the six available vertical height units (6 HU).
The height of the electrically-driven
top cabinet is infinitely adjustable.
Only the equipment required at any
one time is visible, while the rest is
protected.
Safety is the highest priority. When
lowering the top cabinet, fingers are
protected from injury by the folding
anti-pinch guard.

To list a few examples, you can
choose from:
–– Fixed voltages
–– Controllable power supply units
–– Controllable transformers
–– USB interfaces
–– Sub-D sockets
–– Ethernet sockets
–– Compressed air couplings
–– Plug sockets
–– Safety sockets
–– Soldering stations
–– Test equipment

www.festo-didactic.com
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Basic and cabinet systems
Functional diversity for your labs

Basic – the functional lab equipment
system for electrical engineering
A functional equipment system with
solid workstation frames made from
powder-coated steel tubes forms the
basis of the Basic product family.
It consists of workbenches in six different widths and three depths. The
design is so rigid that it can also support heavy superstructures. Both
raised supply bridges and equipment
placed directly on the workbench are
possible with this system. Furthermore, superstructures can be used
as partitions or extremely flat cassette tops.
Our under-bench units and roller
containers provide plenty of storage space and make for a tidy workstation. Various depths and drawer
configurations leave nothing to be
desired.
And EDP isn’t missed out either.
Special under-bench units for
computers and printers, pull-out
keyboard shelves and PC racks are
among the wide selection.

Multimedia workstations
Various designs for attractive multimedia workstations are available:
PC desks with sliding slides, cable ducts, cable guides, linking elements, PC racks, substructures or
socket strips. Furthermore, diverse
workstations and furniture for teaching theory are available: C-shape
tables, four-legged tables, mobile
table frames, laptop trolleys, swivel
chairs, skid base chairs, four-legged
chairs, tables, flip charts, projection
screens. All with integrated design,
reliable high quality and functionally
sound, made in Germany!
Ask us and we will help you find the
perfect solution.
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Cabinet systems
We offer an extensive range of cabinets, harmonised with the design of
our workstation systems. Based on a
simple framework, various tall cabinets, medium-high cabinets, storage
cabinets, tall corner cabinets and
top cabinets are available to choose
from. The modular system offers
maximum possible combinations and
optimal design flexibility with an
attractive price/performance ratio.
Shelf inserts with grooved mats for
orderly storage of experimentation
plates are just as much part of the
range as strengthened lower shelves.
We supply spacious shelf inserts
specially for ESD cabinets. Be it cabinet layout, duct systems or various
locking systems – we offer the right
solution.
And if you have any other special
wishes, we will be happy to manufacture to meet your exact requirements.

www.festo-didactic.com
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Equipment set TP 1011
Fundamentals of electrical engineering/electronics

The basis of everything –
Electrical engineering and
electronics
The universal patch panel of this
training package uses the proven
19 mm grid. The universal patch
panel and basic power supply unit,
which provides a function generator
among other things, form the basis
on which the digital and control technology component sets can be used.
With the component set, all basic
tests of DC, AC and semiconductor
technology can be performed and
basic electronic circuits can be examined. The storage panel, with its
clearly labelled slots, provides order
and structure.
The equipment set variant TP 1011 M
additionally contains a measuring
module integrated in the power supply unit and the necessary measuring leads, adapters, and the PSURemote software.
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Training content
–– Direct current
Voltage, current, resistance,
conductance, Ohm’s law, using
measuring devices, energy and
capacity, series and parallel connections, voltage dividers, non-
linear resistors, bridge circuit,
voltage source
–– Alternating current
Electric field, induction, capacitor
and coil in DC and AC circuit, series
and parallel circuits, active resistance, reactance and impedance,
phase shift of current and voltage
–– Semiconductors
Semiconductor diode, Zener diode,
LED, bipolar transistors, unipolar
transistors, diac, triac, thyristor
–– Basic electronics circuits
Transistors and basic circuits,
multi-level amplifiers, power a
 mplification, differential and
direct current amplifier, impulse
and saw tooth generators, sine
wave generators, power supply
unit circuits

On the safe side!
The system is completely equipped
with safety plugs and sockets based
on state-of-the-art technology.

Easy to connect!
Safety plugs at the bottom, safety
sockets at the top – each component
has double the connections.

This applies to all electrical connections – whether on the components
or devices. The equipment set is
therefore ideal for use in any laboratory, even if there are high voltages
present. Safety first!

As a result, measurements can be
taken at any time without having to
modify the circuit, and parallel connections are easy to establish.

Electrical engineering/Electronics training packages > Equipment sets > Fundamentals of electrical engineering

571780

Complete equipment set TP 1011

1

2

3

4

The most important components at a glance:
1 1x EduTrainer basic power supply unit without integr. measuring module		

576624

2 1x Universal patch panel EduTrainer		

567322

3 1x Component set for electrical engineering/electronics		

567306

4 1x Safety jumper plugs, 28 pieces, grey-black		

571809
8029635

Complete equipment set TP 1011 M
The most important components at a glance:
1 1x EduTrainer basic power supply unit with integrated measuring module		

567321

2 1x Universal patch panel EduTrainer		

567322

3 1x Component set for electrical engineering/electronics		

567306

4 1x Safety jumper plugs, 28 pieces, grey-black		
		

571809

4x 2 mm Safety laboratory cables, 500 mm, red		

576295
576296

		

4x 2 mm Safety laboratory cables, 500 mm, blue		

		

8x 4 mm – 2 mm safety measuring adapter		 8023960

		

1x PSURemote Software, de/en ➔ Page 17		

574179

Necessary accessories, also order:
		

IEC power cable ➔ www.festo-didactic.com			

		

4 mm Safety laboratory cables ➔ Page 50			

2x Digital multimeter ➔ Page 53			
		

Digital storage oscilloscope ➔ Page 55			

Possibilities of expansion:
		

Set of components for digital technology ➔ Page 19			

		

Set of components for control technology ➔ Page 21			

		

Operational amplifier		

The exercises contain concrete, realistic projects with problem descriptions, parameters and project tasks.

Fundamentals of
direct current technology

Fundamentals of
alternating current technology

Campus licence ➔ www.festo-didactic.com:
de

567207

en

567209

es

567211

fr

567213

Workbook

Workbook

With CD-ROM

With CD-ROM

Y1

24

P

Workbooks

Fundamentals of
direct current technology

UL

Also order:

576621

6
UL

mW

V

16

4

12

3

P

Y2

8

2

4

1

0
0

1

3

2

4

5

6

7

8

9

10

mA

12

IL

I
+

I
P
φ

IC

IR

In addition to the basic principles
of electrical engineering, the workbooks also thoroughly explain the
function of the components, their
characteristic values and the basic
circuits typical for the components.
The workbooks contain:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners
The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.

Fundamentals of
alternating current technology

R1
R

UR

P

UP

U
Iq

IL

R

C

S

L

U2
R2

RL

Festo Didactic
567209 EN

Festo Didactic
567217 EN

567215

en

567217

es

567219

fr

567221

Fundamentals of
semiconductors

Basic electronics circuits

Workbook

Fundamentals of semiconductors

Workbook

With CD-ROM

With CD-ROM

D1

Campus licence ➔ www.festo-didactic.com:

R1

RC

R1

UB = 12 V

567281

C1
R2

UAC2
D2

Y1
US
(Sinus)
f = 1 kHz

UDC

K
C2

G

Equipment set TP 1011
Winner of the
international design
prices

UAC1

230 V
50 Hz

IC
IB
Rm
C1

de

QC

G

U

Campus licence ➔ www.festo-didactic.com:
de

90°

IL

U1

QL

U

UE = 0.1 V

Y2

UA
R2

RE

230 V/18 V

R3

C3

UDC

en

567283

es

567285

fr

567287

0 (Y1) – UE

t

0 (Y2) – UA

Festo Didactic
567283 en

Festo Didactic
567291 en

Basic electronics circuits
Campus licence ➔ www.festo-didactic.com:
de

567289

en

567291

es

567293

fr

567295

www.festo-didactic.com
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Equipment set TP 1010
Basic principles of electrical engineering
for metalworking occupations

Basic principles of
electrical engineering for
metalworking occupations
Can you limit your training to DC and
AC technology now and in the future?
Then this equipment set, with the
small Combiboard Fundamentals
EduTrainer® and a reduced range of
components, is an economical alternative to TP 1011.
A basic knowledge of circuits is
becoming more important even in
mechanical professions. It is important for understanding many functions and processes in complex systems.

16
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The examples used by the training
package Basic principles of electrical
engineering for metalworking occupations to teach the basic principles
are taken from this field. The learning objectives include the electrical
variables and their relationships with
each other. With the project-based
exercises, the content can be clearly
taught through theory and practical
tests. Measurements illustrate relationships, and promote understanding and in-depth learning.
The component set contains all of
the components for carrying out
basic tests for DC and AC technology. The clearly labelled slots of the
storage panel provide order and
structure.

Training content
–– Direct current technology
Voltage, current, resistance, conductance, Ohm’s law, using measuring devices, energy and capacity, series and parallel connections,
voltage dividers, non-linear resistors, bridge circuit, voltage source
–– Alternating current technology
Electric field, induction, capacitor
and coil in DC and AC circuit, series and parallel connection, active
resistance, reactance and impedance, phase shift of current and
voltage

On the safe side!
The system is completely equipped
with safety plugs and sockets based
on state-of-the-art technology.
This applies for all electrical connections - whether on the components
or on the Combiboard. The equipment set is therefore ideal for use in
any laboratory, even if there are high
voltages present. Safety first!
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8023958

Complete equipment set TP 1010

1

2

The most important components at a glance:
1 1x Combiboard Fundamentals EduTrainer		

571810

2 1x Set of components for electrical engineering		 8005374
3 1x Safety jumper plugs, 28 pieces, grey-black		

571809

Necessary accessories, also order:
		

IEC power cable ➔ www.festo-didactic.com			

		

4 mm Safety laboratory cables ➔ Page 50			

2x Digital multimeter ➔ Page 53			
		

Digital storage oscilloscope ➔ Seite 55			
3

Possibilities of expansion:
		

PSURemote Software, de/en		

574179

		

Set of components for digital technology		

574193

Recommended training media, also order:
		

Fundamentals of direct current technology: Workbook ➔ Page 15			

		

Fundamentals of alternating current technology: Workbook ➔ Page 15			

The setting and measurement software for TP 1010, TP 1011 and TP 1011 M
Also order:
PSURemote Software
Software incl. USB cable for PC-
supported setting and measurement
with the basic power supply unit
EduTrainer®.
Basic functions:
–– Setting the variable DC output
–– Setting the signal shape, frequency, amplitude and offset of the
frequency generator
–– Saving and recalling parameter
sets

Also with the built-in measuring
module on the power supply unit:
–– Direct measured value indicator
for voltage and current inputs
–– Recording of measured values
over time
–– X-Y comparison of measured
values
–– Automatic curve recording with
configurable DC voltage output
USB cable with angled USB plug on
power supply side, length: 2 m

www.festo-didactic.com
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Equipment set TP 1012
Basic principles of digital technology

The perfect introduction to
digital technology
The training package Basic principles
of digital technology provides the
optimum introduction to the world of
digital signal processing. Those who
learn and understand digital technology can easily and quickly learn any
automation programming language.
The basic principles of digital technology include logical operations,
signal flow and data formats. The
curriculum also includes structured
procedures for problem solving.

18
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Special characteristics
–– The components of the training
package are constructed with real logic gates. They permit realistic
examinations of their behaviour.
–– The ICs contained in the components have a base and can be exchanged in only a few steps.
–– All parts of the equipment set are
completely equipped with safety
plug connections.
–– The Combiboard Digital and Control Technology EduTrainer® included with this training package
provides the required supply voltages for all tests and also contains
a square-wave generator with 7
different output frequencies.
–– This Combiboard EduTrainer®
can also be used as a patch panel
for the components of the control
technology equipment set.

Components included
–– 1 inverter
–– 2 AND
–– 2 OR
–– 1 NAND
–– 1 NOR
–– 1 XOR
–– 1 hex switch and
analogue source 0 – 5 V
–– 1 LED bar graph
–– 1 counter
–– 1 7-segment display
–– 1 RS flip-flop
–– 2 JK flip-flops
–– 2 shift registers
–– 1 full adder
–– 1 signal input

Training content
–– Elementary logic modules
–– Important symbols
–– Designing and optimising
logical circuits
–– Logic algebra
–– Conjunctive and disjunctive
standard format
–– Switching matrix diagrams
–– Schmitt trigger
–– Hysteresis
–– Types of trigger circuits
–– Using flip-flops
–– Counting circuits
–– Converting and transferring data
–– Shift register
–– Data conversion
–– Arithmetic circuits
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8023961

Complete equipment set TP 1012

1

2

I/O level converter 5 V ‹–› 24 V
I/O level converter for the implementation of digital inputs and outputs
for digital technology or microcontrollers on functional models.
–– Supply voltage DC/24 V via 4 mm
safety plug
–– 8 inputs 5 V via 2 mm safety plug,
8 outputs 5 V via 2 mm safety plug
–– SysLink connection with 8 inputs
and 8 outputs 24 V
–– Acceptable current load per
DC/24 V output 300 mA, protected against short circuits and overloads
–– Sum of the output currents:
max. 2 A

IC zero insertion force socket
High-quality IC socket for tool-free
adaptation of ICs, compatible with
digital technology.
–– 16 pins in a 2.54 mm grid
–– Tool-free assembly using clamping lever
–– Contacting with 2 mm safety plug

The most important components at a glance:
1 1x Combiboard Digital and control technology EduTrainer		 8023962
2 1x Set of components for digital technology		

574193

Necessary accessories, also order:
IEC power cable ➔ www.festo-didactic.com			
2 mm Safety laboratory cables ➔ Page 50			
Possibilities of expansion:
I/O level converter 5 V ‹–› 24 V		

576622

IC zero insertion force socket		

576623

Set of components for control technology		 8023963

Also order:

The workbook contains:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

Workbook
Basic principles of
digital technology

Workbook
TP 1012

With CD-ROM

S1

&
S2

&
B1

=1

The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.

B2
&

B3
1

All exercises require independent
performance, evaluation and documentation from the learner.

S1

S2

B1

B2

B3

Festo Didactic
8023433 en

The exercises in the workbook contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.

Campus licence ➔ www.festo-didactic.com:
de
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Order no.		

Order no.		

576623

576622
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Equipment set TP 1013
Basic principles of control technology

Control technology explained
simply and comprehensibly
The training package Basic principles
of control technology provides a fast
and easy-to-understand introduction
to the topic of controllers and controlled systems.
The basic terminology of control
technology, the behaviour of various
controllers and the structured analysis of requirements for controlled
systems are particularly important
here.
Ways and means of analysing and
solving control problems are shown
and looked at in depth through experiments during the projects.
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The equipment set permits fast and
flexible construction of different controllers and thus allows simple inspections of behaviour based on the
interaction with controlled systems
of different types.
All parts of the equipment set are
completely equipped with safety plug connections. The Combiboard Digital and Control Technology
EduTrainer® contained in the equipment set provides the required supply voltages for all tests and also
contains a square-wave generator
with 7 different output frequencies.
This Combiboard EduTrainer® is also
used in the training package Digital
technology.

Components included
–– 1x 2 differential inputs with
subtracter
–– 1x P element
–– 1x I element
–– 1x D element
–– 1x summer with adjustable offset
–– 1x limiter with level adaptation of
the output signals
–– 1x comparator with hysteresis and
switching output
–– 2x controlled system

Training content
–– Structure of a control circuit
–– Spring response, dynamic
behaviour
–– Standardising physical variables
–– Bode diagram
–– Modelling a controlled system
–– Positive and negative feedback
–– Two and three-step action controller
–– P, I and PID controllers
–– Stable and unstable behaviour
–– Controller gain
–– Delay behaviour according
to Ziegler and Nichols

Electrical engineering/Electronics training packages > Equipment sets > Fundamentals of electrical engineering

8023964

Complete equipment set TP 1013

1

2

The most important components at a glance:
1 1x Combiboard Digital and control technology EduTrainer		 8023962
2 1x Set of components for control technology		 8023963
Necessary accessories, also order:
IEC power cable ➔ www.festo-didactic.com			
2 mm Safety laboratory cables ➔ Page 50			
Digital storage oscilloscope ➔ Page 55			
Possibilities of expansion:
Set of components for digital technology		

Also order:

The workbook contains:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

Workbook
Basic principles of closed-loop
control technology

Workbook
TP 1013

With CD-ROM
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The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.
All exercises require independent
performance, evaluation and documentation from the learner.
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The exercises in the workbook contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.
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Equipment set TP 1111
Power supply systems and protective measures

Fundamentals of electrical
protective measures
Protecting people plays an important role when using electrical energy, as it is not visible and is recognisable only by its effects. Possible risks
must therefore be minimised through
suitable safety measures.
Examples provide an introduction to
the problems associated with electrical safety measures. Current conditions are examined and the risks
resulting from the relevant situation
are demonstrated by means of measurements. The subsequent analysis
and interpretation of the measurement results show the relationships
and identify measures.
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Training content
Power supply:
–– Power supply systems
(TN, TT, IT system)
–– Protective measures in the
different networks
Service connection:
–– Components of a service connection system
–– Additional designations in the TN
system (TN-C, TN-S, TN-C-S)
–– Selection of the protective measure
and protective devices
–– Protective measure measuring
devices
–– Planning and execution of initial
tests in accordance with DIN VDE
0100-610 and repeat tests in accordance with DIN VDE 0105 and
BGV A3
–– Creating test reports
–– Safety and availability advice
for customers

Sub-distribution:
–– Using protective measures and
measuring devices
–– Planning and execution of initial
and repeat tests
–– Evaluation of the measurement
results
–– Creating test reports
–– Identifying, describing and
measuring risks due to errors
–– Systematic troubleshooting
General:
Conducting customer dialogues
–– for system commissioning
–– for repeat testing
–– for errors/malfunctions in the
electrical system
–– following successful repair

Advantages
–– Lockable error switches integrated in the housing facilitate realistic
fault finding
–– No additional power supply
required
–– Complete teaching materials
including WBT Electrical safety
measures
–– For a practical explanation of the
protective measures, measurements and tests are carried out
using conventional test and measuring devices.
–– The optionally available Systainer
solution meets work, transport and
storage requirements efficiently.

Electrical engineering and Electronics training packages > Equipment sets > Building automation systems

571824

Complete equipment set TP 1111

1

2

The most important components at a glance:
1 1x EduTrainer net board		

571825

2 1x EduTrainer house installation		

571826

3 1x EduTrainer subdistributor		

571827

Necessary accessories, also order:
4 mm Safety laboratory cables ➔ Page 50			
Safety jumper plugs ➔ Page 51			
Installation tester for VDE 0100 ➔ Page 54			
3

Possibilities of expansion:
Selective RCD EduTrainer ➔ Page 24		

574173

RCD A/B EduTrainer ➔ Page 24		

574174

IT network EduTrainer ➔ Page 25		

574178

Recommended training media, also order:
Electrical protective measures: WBT ➔ www.festo-didactic.com			

Also order:

The workbook contains:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

Workbook
Power supply systems
and protective measures

Workbook
TP 1111

With CD-ROM
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The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.
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performance, evaluation and documentation from the learner.
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Festo Didactic
567309 en

The exercises in the workbook contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.
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Selective RCD EduTrainer®

The Selective RCD EduTrainer®
 llows for treatment of the topic of
a
selectivity for residual current circuit
breakers in mains systems and protective measures. The selective RCCB
ideally supplements the RCD A/B
EduTrainer®, so that it can be easily
integrated and its essential characteristics can be elaborated.

RCD A/B EduTrainer®

Technical data
–– Input voltage: 3 x 400 V AC
–– Output voltage: 3 x 400 V AC
–– Front panel: 133 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs

The locations of all connections
are standardised and are laid out
as safety sockets.

The RCD A/B EduTrainer® covers
the topic of residual current circuit
breakers in mains systems and protective measures. The two b
 asic
types of RCD, type A and type B, are
compared with each other and their
essential characteristics can be elaborated. The board is equipped with
a fault simulator at which various
types of voltage can be selected for
the simulation of leakage current including alternating voltage, pulsed
direct voltage and smoothed direct
voltage. An additional voltage tap for
downstream circuit breakers/RCCBs
enables optimal integration into the
equipment set for mains systems
and protective measure.

Technical data
–– Input voltage: 3 x 400 V AC (50 Hz)
–– Output voltage: 3 x 400 V AC
–– Tap for downstream circuit breakers/RCCBs
–– Pushbutton and adjustment potentiometer for fault simulation
–– Voltage type for leakage current
can be set to alternating voltage,
pulsed direct voltage or smoothed
direct voltage
–– Max. leakage current: approx.
40 mA, option for looping in an
ammeter
–– Front panel: 266 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs

The locations of all connections
are standardised and are laid out
as safety sockets.

Order no.
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574173

Order no.

574174

Electrical engineering and Electronics training packages > Equipment sets > Building automation systems

IT network EduTrainer®

The IT network EduTrainer® expands
the equipment set for mains systems
and protective measures to include
the topic of IT systems. The integrated fault simulator allows simulation of insulation faults which are
detected and displayed by the insulation monitor. If the adjustable value is fallen short of, this is indicated
by a lamp, as well as a buzzer which
can be acknowledged.

Technical data
–– Input voltage: 3 x 400 V AC
–– Output voltage: 3 x 400 V AC
–– Output current: max. 1 A
–– Front panel: 399 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs

The locations of all connections
are standardised and are laid out
as safety sockets.

Order no.

574178

www.festo-didactic.com
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Equipment set TP 1110
Electrical safety measures for metalworking occupations

Sensitising people to hazards:
The electrical safety measures for
metalworking occupations
The aim of protective measures is to
protect persons and machines from
harm.
Special rules must be followed when
dealing with electrical energy, because electrical energy is recognisable only by its effects.
This training package provides an
introduction to the topic of electrical protective measures. It explains
where and why dangers arise even in
a mechanic’s range of activities and
how they can be avoided.
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The training package uses numerous
examples to illustrate the particular
issues of dangers due to electrical
energy and explains the necessary
protective measures.
The exercises require the current
conditions to be examined and the
dangers resulting from the particular situation to be demonstrated by
means of concrete measurements.
The subsequent analysis and interpretation of the measurement results
show the relationships and justify
the protective measures taken.

Training content

Benefits

Mains supply:
–– Power supply systems
(TN, TT, IT system)
–– Safety measures in the different
networks

–– Lockable error switches integrated in the housing facilitate realistic
fault finding
–– No additional power supply
required
–– Complete teaching materials
including WBT Electrical safety
measures
–– For a practical explanation of the
safety measures, measurements
and tests are carried out using
conventional test and measuring
devices.
–– The optionally available Systainer
solution meets work, transport and
storage requirements efficiently

Service connection:
–– Components of a service connection system
–– Additional designations in the TN
system (TN-C, TN-S, TN-C-S)
–– Selection of the safety measure
and protective devices
–– Safety measure measuring devices
–– Initial tests acc. DIN VDE 0100-610
and repeat tests acc. DIN VDE 0105
and BGV A3

Electrical engineering and Electronics training packages > Equipment sets > Building automation systems

8023971

Complete equipment set TP 1110

1

2

The most important components at a glance:
1 1x EduTrainer net board		

571825

2 1x EduTrainer house installation		

571826

Necessary accessories, also order:
4 mm Safety laboratory cables ➔ Page 50			
Safety jumper plugs ➔ Page 51			
Installation tester ➔ Page 53			
Recommended training media, also order:
Electrical protective measures: WBT ➔ www.festo-didactic.com			

Also order:

The workbook contains:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

Workbook
Protective measures for
metal occupations

Workbook
TP 1110

With CD-ROM
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The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.
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The exercises in the workbook contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.
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Equipment set TP 1131
KNX/EIB compact board

Intelligent solutions
Modern buildings are characterised
by intelligent lighting and air-conditioning solutions. Building automation systems and bus systems play a
key role here.
The KNX/EIB compact board
EduTrainer® is used to explain use of
this technology. Equipped with the
latest generation of industrial components, it delivers state-of-the-art
technology.
When selecting the devices used,
efforts were made to ensure that the
widest possible range of levels of
complexity can be realised. Beginners are therefore not overwhelmed
and can use the full range of functions to meet increasing requirements.
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The optionally available Systainer
solution meets work, transport and
storage requirements efficiently, thus
reducing the amount of work required
before and after lessons.
Training content
–– KNX/EIB system fundamentals
–– Using the system software ETS4
–– Switching and dimming the light
–– Two-way circuits
–– Interval timers
–– Staircase lighting timers
–– Light scene control systems
–– Different floor plans
–– Heating and climate control
–– Louvre and blind control systems
–– Logic operation of signals

Functional
The pushbutton sensor elements can
be used either as rockers or as independent buttons, the actual value
of the integrated temperature controller can be specifed and further
processed using an external potentiometer.

Universal
The channels of the 4-fold universal
interface can be parameterised as
both binary input and outputs. This
means, for example, that the LEDs
can be used to indicate a wide variety of states or solid state relays
can be controlled for electrothermal
heating valve drives.

Electrical engineering and Electronics training packages > Equipment sets > Building automation systems

571867

Complete equipment set TP 1131
Scope of delivery
–– KNX/EIB compact board
–– Overlay masks
–– 14 laboratory safety cables
Recommended accessories, also order:

KNX cable set		 8023965
Possibilities of expansion:
KNX EduTrainer heating actuator		

574175

KNX EduTrainer line connector		

574176

KNX EduTrainer louvre		

574177

KNX EduTrainer universal experimental board		 8023966
KNX IP/WLAN function package		 8023967
KNX logic/time function package		 8023968
KNX room climate function package		 8023969
KNX energy function package		 8023970

Also order:
The workbook
Building automation with KNX targets the topic of automation of a
building based on KNX components.
Focus is laid on the software tools,
equipment and configuration as well
as their interaction and extended
options, all of which are addressed
through realistic situations.

Worksheets support the students
through the required stages of introduction, planning and execution
of exercises up to the evaluation of
results and documentation.

Workbook
TP 1131

With CD-ROM

E5

E4
S9

S5

S4
E2
S7

E7

E6
S11

S10
S3

S12

The workbook contains:
–– Sample solutions
–– Training notes
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

–– 2-fold multi-function pushbutton
sensor with 4 pushbuttons, room
temperature controller including
setpoint and actual value input and
display
–– Integrated simulation panel with
14 colour LEDs, some dimmable
–– KNX system connector for bus
connection
–– Connection via 4 mm and 2 mm
safety connectors
–– Front plate: 399 x 297 mm
–– Control console housing with
rubber feet for use in A4 frame
or on tabletop

Recommended training media,
also order:

Building automation with KNX

S6

Campus licence ➔ www.festo-didactic.com:

Particular emphasis is placed on
independent execution, evaluation
and documentation by the student.

Technical data
–– Input voltage:
1 AC/230 V AC (50 Hz), short circuit
and overload protection
–– Phase display
–– Output for the connection of
additional KNX/EIB EduTrainer®
modules
–– Output voltage: 1 AC/230 V AC
–– Integrated power supply unit
30 V DC 0.16 A
–– USB interface
–– 4/4-fold switching output/binary input
–– 2-fold louvre actuator
–– 2-fold dimming actuator
–– 4-fold universal binary I/O
–– 4-fold multi-function pushbutton
sensor with 8 pushbuttons

de		 576265

E3
S8
S13

S2
E1

KNX manual on house and building
systems technology

E8

S1

3

4

4

S1
3

3
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E1
3

3

4

3

S3, 4, 5, 6, 7, 8
3

en		 576269

3

4

3

T1

KNX Basic course documentation

E2, 3

3

3

S9, 10, 11, 12, 13

3

E4, 5, 6, 7, 8

de		 576266
Festo Didactic
8023445 en

en		 576270

KNX Advanced course documentation

de

8023444

de		 576267

en

8023445

en		 576271

es

8023446

KNX Training documentation
de		 576268
en		 576272
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KNX EduTrainer®
heating actuator

The heating actuator controls the
heating water circuits in heating
systems. The interior of the valve
is visible, and an integrated gauge
shows the stroke of the plunger. The
valve is supplied entirely via the KNX
bus. Two binary inputs are available
as presence and/or window contacts
and can be controlled via switches
or external signals. The plate also
contains the KNX system distributor
for 230 V.
The locations of all connections
are standardised and are routed to
safety sockets or system plugs.

Order no.
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KNX EduTrainer®
line connector

Technical data
–– Input voltage: 1 x 230 V AC
–– Output voltage: 1 x 230 V AC
–– Electric motor functional principle,
automatic limit stop connection,
controller stroke 6 mm, run-time
< 20 s/mm, control force > 120 N
–– Display of valve stroke via LEDs
–– Gauge triggering: 0.01 mm
–– Front panel: 266 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs
–– Connections for KNX bus via KNX
bus plug connectors

574175

The line connector connects the main
and secondary line in a KNX systems.
This also permits targeted filtering of signals. The main line is also
equipped with a power supply. The
plate also contains the KNX system
distributor for 230 V.
The locations of all connections
are standardised and are routed to
safety sockets or system plugs.

Order no.

Technical data
–– Input voltage: 1 x 230 V AC
–– Output voltage: 1 x 230 V AC
–– Power supply EIB: 30 V, DC 160 mA
–– Front panel: 266 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs
–– Connections for KNX bus via KNX
bus plug connectors

574176

Electrical engineering and Electronics training packages > Equipment sets > Building automation systems

KNX EduTrainer®
louvre

The louvre is used to emulate situations in building automation. For this
purpose, the louvre can be raised or
lowered and the slat position can be
influenced. The connections for controlling “UP” and “DOWN” are routed to 4 mm safety sockets. The plate
also contains the KNX system distributor for 230 V.
The locations of all connections
are standardised and are routed to
safety sockets or system plugs.

KNX EduTrainer®
universal experimental board

Technical data
–– Input voltage: 1 x 230 V AC
–– Output voltage: 1 x 230 V AC
–– Louvre: Length 440 mm, stroke
160 mm
–– Power consumption: 100 W,
current max. 0.45 A
–– Front panel: 399 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs
–– Through-feed for KNX bus via compact KNX bus plug connectors
–– Connection option for the louvre
control to the KNX compact board
via jumper plugs

The universal experimental board
serves to integrate KNX bus devices of all kinds into the KNX learning
system.
It makes it possible to integrate rail
mounted devices and surface-mounted and flush-mounted devices. Both
an operating voltage supply and bus
connections are available for electrical connection of the equipment.
The outputs are routed to positions
suitable for the system. Two sockets
make it possible to supply external
equipment with voltage. In addition,
the panel contains the KNX system
distribution for 230 V. The locations
of all connections are standardised
and are routed to safety sockets or
system plugs.

Technical data
–– Input voltage: 230 V AC
–– Output voltage: 230 V AC
–– 2 plug socket outlets for 230 V AC
–– 7 output connections
–– Front panel: 399 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs
–– Connections for KNX bus via KNX
bus plug connectors
Theme-based KNX function
packages:
KNX IP/WLAN function package
–– KNX IP router
–– WLAN access point
KNX logic/time function package
–– Logic module
KNX room climate function package
–– Air quality sensor
KNX energy function package
–– Energy actuator
Each function package consists of
the KNX component and the necessary accessories.

Order no.

8023966

Theme-based KNX function packages:
KNX IP/WLAN function package		 8023967
KNX logic/time function package		 8023968
KNX room climate function package		 8023969
Order no.

574177

KNX energy function package		 8023970
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Equipment set TP 1211
Basic principles of circuits with contacts

Basic principles of
control technology
Basic control circuits also have their
place in modern automation technology, as simple automation tasks
are still set up with low-cost safety
circuits.
Realistic projects are executed using
the equipment set and practical exercises. The design, function and areas
of application of the components are
explained along with their use.
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Selecting the correct switching elements and equipment is just as important as the correct use and adjustment of protective devices.
The general operating principles are
explained using examples and the
basic knowledge of the control technology with contacts is explained
comprehensively.

Training content
–– Pushbuttons and switches
–– N/O and N/C contacts
–– Jog mode
–– Self-latching loop
–– Pushbutton lock
–– Multiple control points
–– Messages
–– Design and function of a
contactor
–– Electronic time relays
–– Overcurrent trigger and
motor protection switch
–– Equipment designations
–– Connecting and testing a
three-phase socket
–– Main and control circuit
–– Protective interlocking
–– Reversing contactor circuit
–– Star-delta starting up
–– Reversing contactor circuit with
automatic star-delta starting up

Advantages
–– The three-phase AC supply guarantees the electrical safety of the
workplace
–– Extremely compact equipment
–– Flexible thanks to the use of industrial components
–– Easily expandable
–– Jumper plugs for connecting the
boards improve clarity
–– Maximum effectiveness in combination with MPS® transfer line or
electric machines
–– Stable angled screw-in sockets for
contacting
–– The optional Systainer solution
combines work, transport and
storage requirements perfectly,
thus reducing the amount of work
required before and after lessons

Electrical engineering and Electronics training packages > Equipment sets > Control technology

571811

Complete equipment set TP 1211

1

2

3

4

The most important components at a glance:
1 1x EduTrainer three-phase current supply		

571812

2 1x EduTrainer 24 V power supply unit		

571813

3 1x EduTrainer contactor board		

571814

4 1x Motor technology contactor set		

571816

5 1x EduTrainer operator and signalling unit		

571815

Recommended accessories, also order:
4 mm Safety laboratory cables, 106 pieces, red, blue and black		

571806

4 mm Safety laboratory cables, 52 pieces, grey and green-yellow		

571807

Safety jumper plugs ➔ Page 51			
Electric machines ➔ Page 36			
Amprobe DR 705 phase sequence indicator		

571835

MPS Transfer system ➔ www.festo-didactic.com			

5

Also order:

The workbook contains:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners

Workbook
Fundamentals of
circuits with contacts

Workbook
TP 1211

With CD-ROM
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The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.

7

2
21
F2
22

All exercises require independent
performance, evaluation and documentation from the learner.
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The exercises in the workbook contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.
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Equipment set TP 1410
Servo brake and drive system

Electric drive technology
Modern drives are characterised by
the bringing together of electrical
and mechanical components to create complete systems.
With rotating electric machines in
particular, the basic principles of the
individual components along with
the system approach and practicality
play a crucial role.
Enclosed in a compact housing, this
equipment set incorporates a complete, flexible and convenient load
and drive system, which is used to
analyse the systems to be examined
in different load situations.

The unique didactic concept makes
a clear distinction between the unit
under test and the load. The practical
quick-change system makes it easy
to set up and change the machines
to be examined. The unit under test
circuits are created using reliable
and flexible A4 EduTrainer® modules.

The convenient DriveLab software
provides a wide range of options.

Simple tests such as the recording of a characteristic curve can be
performed manually with the brake
system, with no need for a PC and
software. Measured values, characteristics and function mode are
shown on the integrated display.

The range of drives includes systems of varying degrees of complexity, including single-phase and threephase drives, DC drives and modern
servo drives.

With the electric teaching machines,
virtually all electric circuits and
drives that exist in industry, in trade
and in the home can be explained
practically and effectively.

Training content
–– Electric drive technology
components
–– DC drives
–– AC drives
–– Three-phase drives
–– Special purpose machines
–– Actuation with contact
–– Frequency converters
–– Communication technoloy
Technical data
–– Input voltage:
1 AC/110 – 230 V, 50 – 60 Hz
–– Control console housing with
rubber feet for use in the desk
–– Connection via 4 mm safety
connector
–– Integrated EMC filter
–– Integrated braking resistor
Scope of delivery
–– Servo brake and drive system
–– Transparent shaft cover
–– Coupling sleeve
–– DriveLab software
–– USB connecting cable
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571870

Complete equipment set TP 1410
Possibilities of expansion:
EduTrainer three-phase current supply		

571812

EduTrainer 24 V power supply unit		

571813

EduTrainer contactor board		

571814

Motor technology contactor set		

571816

EduTrainer operator and signalling unit		

571815

Electric machines ➔ Page 36			
Motor protection switch ➔ Page 37			
EduTrainer AC measurement board		

576616

Sinamics G120 EduTrainer ➔ Page 40			
EduTrainer variable transformer		 8037127
EduTrainer field rheostat		 8036772
EduTrainer load resistance		 8037136
EduTrainer motor switches		

576309

Recommended training media, also order:
Electric drives 1: WBT ➔ www.festo-didactic.com			
Electric drives 2: WBT ➔ www.festo-didactic.com			

Fundamentals of DC machines
Campus licence ➔ www.festo-didactic.com:
571781

en

571783
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Fundamentals of
three-phase current machines
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Fundamentals of AC machines
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The exercises in the workbooks contain concrete, realistic projects with
problem descriptions, parameters
and project tasks.

de

Different load models
–– Inert load
–– Pump/fan
–– Hoist drive
–– Calendar
–– Winder drive
–– Lathe
–– Traversing drive

Fundamentals of
AC machines

P2

Workbooks

Fundamentals of
DC machines

n

Also order:

The convenient and intuitive DriveLab software supports the automatic recording of machine characteristic curves, the parameterisation of a
static load and the simulation of load
models for the examination of drives
under realistic conditions. The comparison and optimisation of different
drive concepts can be carried out in
the form of project exercises. Sample
configurations provide a quick and
easy-to-understand introduction.
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The workbooks contain:
–– Sample solutions
–– Educational instructions
–– Multimedia CD-ROM with graphics
–– Worksheets for learners
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Fundamentals of three-phase
current machines
Campus licence ➔ www.festo-didactic.com:

The worksheets support the learner in the information and planning
phase as well as with execution,
monitoring and documentation.

de

571797

en

571799

es

571801

fr

571803

All the exercises require the learner
to complete, evaluate and document
them independently.

www.festo-didactic.com
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Electric machines

1

5

2

6

7

3

–– Sturdy special design for training
purposes
–– Neutral rating plate
–– Overtemperature protection
(NC contact) in the winding
–– Fully assembled and aligned on
support plate
–– One shaft end, equipped with
coupling piece suitable for the
servo brake and drive system
–– Support plate with clamping slot
and quick action mounting system
for profile plate
–– All connections on safety sockets
–– Painted in RAL 7035

1 DC shunt machine
–– Power rating: 0.3 kW
–– Speed: 2,000 rpm
–– Armature: 220 V/1.8 A
–– Field: 220 V/0.3 A
2 DC series machine
–– Power rating: 0.3 kW
–– Speed: 2,000 rpm
–– 220 V/1.9 A

11

4

3 Universal motor
–– Power rating: 0.2 kW
–– Speed: 3,000 rpm
–– AC 230 V/3.0 A
–– DC 140 V/2.5 A
4 Capacitor motor
–– Power rating: 0.25 kW
–– Speed: 1,400 rpm
–– cos ϕ: 0.99
–– AC 230 V/1.86 A
–– Running/starting capacitor:
25 μF/10 μF

1 DC shunt machine		571868
2 DC series machine		571869
3 Universal motor		571871

5 Three-phase current
asynchronous motor 230/400 V
–– Power rating: 0.25 kW
–– Speed: 1,350 rpm
–– cos ϕ: 0.79
–– Star circuit: 400 V/0.76 A
–– Delta circuit: 230 V/1.32 A
6 Three-phase current
asynchronous motor 400/690 V
–– Power rating: 0.25 k
–– Speed: 1,350 rpm
–– cos ϕ: 0.78
–– Star circuit: 690 V/0.45 A
–– Delta circuit: 400 V/0.77 A
7 Synchronous machine
–– Power rating: 0.3 kW
–– Speed: 1,500 rpm
–– cos ϕ: 0,97
–– Exciter: 150 V/0.95 A
–– Star circuit: 400 V/0.66 A
–– Delta circuit: 230 V/1.14 A
DC compound machine
–– Output: 0.3 kW
–– Speed: 2000 r.p.m
–– Armature: 220 V/1.8 A
–– Field: 205 V/0.25 A
Three-phase AC multifunction
machine (AC slip ring rotor, can
be synchronised)
–– Output: 0.27 kW
–– Speed: 1360/1500 r.p.m. 50 Hz
–– cos ϕ: 0.7/1.0
–– Star connection: 400 V/0.83 A
–– Delta connection: 230 V/1.44 A
–– U2: AC 107 V/1.7 A; DC 20 V/4.0 A
Dahlander
–– Output: 0.3/0.43 kW
–– Speed: 1390/2800 r.p.m 50 Hz
–– cos ϕ: 0.73/0.8
–– Double star circuit: 400 V/1.2 A
–– Delta connection: 440 V/0.89 A
11 Slip ring rotor
–– Output: 0.27 kW
–– Speed: 1360 r.p.m 50 Hz
–– cos ϕ: 0.72
–– Star connection: 400 V/1.16 A
–– Delta connection: 230 V/2 A
–– U2: 95V

4 Capacitor motor		571872
5 Three-phase current asynchronous motor 230/400 V		571874
6 Three-phase current asynchronous motor 400/690 V		571875
7 Synchronous machine		572095
		

DC compound machine		8023977

		

Three-phase AC multifunction machine		8023978

		

Dahlander		8023979

11 Slip ring rotor		8023980
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Further machines are available
on request.
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Motor protection switch

High-quality, industrial switching device from Siemens with 4 mm safety
elbow adapters for professional protection of rotating electric machines.

EduTrainer® AC
measurement board

Technical data
–– Mounting on 35 mm H-rail
–– Auxiliary contacts
1 N/O contact + 1 N/C contact
Available with the following values:
0.35 – 0.5 A
0.55 – 0.8 A
1.1 – 1.6 A
1.8 – 2.5 A
2.2 – 3.2 A

The measurement board is designed
for measuring the electrical variables
of voltage, current, apparent, real
and reactive power, power factor and
frequency of one- and three-phase
loads. Other functions include minmax values, real and reactive energy,
dual tariff recording, average power
demand MIN/MAX, hours-run meter
and energy meter.
The locations of all connections are
standardised and are routed to safety sockets or system plugs.

Technical data
–– Supply voltage: 1 AC/95 – 240 V
–– Measured voltage:
1 AC/40 – 400 V, 3 AC/40 – 690 V
–– Measured current max. 5 A
–– Front panel: 133 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs
–– Floating switching output and
meter input
–– Cover cap for Ethernet connection

Ethernet port for integration in higher-level systems.

0.35 – 0.5 A

576284

0.55 – 0.8 A

573266

1.1 – 1.6 A

573267

1.8 – 2.5 A

573268

2.2 – 3.2 A

573269

Order no.

576616

www.festo-didactic.com
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EMC-resistant drive systems
Information and backgrounds

What is EMC?
Modern systems and plants are becoming increasingly technically-demanding, and in particular their electrical components are increasingly
complex. In particular the growing
amount of power electronics and
microelectronics makes ever stricter demands of the components to
guarantee trouble free and reliable
operation.

dBµV
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M1

M1

80

75

Lim A
70

EMC stands for “electromagnetic compatibility” and refers to “the
ability of an equipment of system to
function satisfactorily in its electromagnetic environment without introducing intolerable electromagnetic
disturbances to other equipment in
that environment”.
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Key to illustration:
–– MB1 (measuring range 1):
150 kHz – 30 MHz, measurement
of the conducted emission
–– MB2 (measuring range 2):
30 MHz – 1 GHz, measurement of
the radiated emission
–– Lim A: Limit curve per DIN EN
55011, Class A (industrial devices)
–– Lim B: Limit curve per DIN EN
55011, Class B (domestic and
small commercial devices)
–– M1: Interference emission without
EMC measures
–– M2: Interference emission with
EMC measures
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The graph shows the two areas of
application. The red line shows the
limit value for Class A devices, the
green line the limit value for Class B
devices.
The black curve shows the interference emission for a frequency converter without a housing. The blue
curve shows how the interference
emission can be significantly reduced with additional measures like
filtering, screening, enclosed metal
housings and appropriate component arrangements.

100M

1G
MB 2

Areas of application
The EMC standards define two areas of application: use in “industrial environments” and in “residential/small company” applications.
The industrial environment is characterised by separation of the internal low-voltage grid from the public medium or high-voltage grid via
a dedicated transformer. The limits
for emitted interference of these industrial devices (Class A devices) are
higher than the limits for residential
devices (Class B devices) where many independent users are connected
to the same low-voltage grid.

Resistance to interference and
interference emission
In general, a device is examined for
both of these phenomena. When
testing the resistance to interference, the device is operated and
subjected to various defined disturbance variables. These tests include
typical electrical phenomena, such
as static discharge or surge voltage
(lightning strikes) and test for immunity against external interference
sources.
By contrast, the emitted interference
is tested by operating the device in a
condition in which the maximum interference emission is to be expected. The emissions must not exceed a
limit specified in the standards.

Electrical engineering and Electronics training packages > Equipment sets > Electric drive technology

CE marking
EU directives define minimum standards for various product groups
which products are required to comply with. The characteristics are entirely different depending on the
product group.
Manufacturers use the CE marking
to confirm that the device complies
with all relevant EU directives. This is
confirmed by applying corresponding standards. Devices which do not
fulfil the required directives may not
bear the CE marking. The market
supervisory authority can prohibit sales.
The following EU directives are relevant for CE marking of frequency
converters:
–– Low Voltage Directive
(2006/95/EC)
–– EMC (2014/30/EU)
–– RoHS (2011/65/EU)
The low voltage directive requires
that products do not cause electric
hazards.
The EMC directive requires that electric devices must only influence one
another to a limited extent.
The RoHS directive requires a limit to
hazardous substances such as lead,
mercury, cadmium or chrome.

On the safe side with Festo
In close cooperation with test laboratories, Festo Didactic has developed
the optimal solution for operating
frequency converters in training: The
EMC-compliant frequency converters
are designe to manufacturer’s specifications, compact and safe to use.
The new design of the frequency
converter fulfils all directives, as is
confirmed by the CE marking. That
means that the device can be operated safely in all laboratory environments without further measures.

Your advantages
Depending on the type of drive
tasks, whether simple or complex, a
range of frequency converters with
suitable motors are available in various designs. The accessories for parameterisation and configuration are
also available, as is a test system for
measurements and loading the drive
systems.
All relevant device interfaces are
clearly arranged on a front panel.
The control section of the frequency
converter can be used there and replaced if necessary.

The interior structure and the consistent shielding concept clearly shows
how EMC must be implemented practically. As a result the solution adds
didactic value, as important training
content on EMC-compliant design is
taught.
The devices can be used both in the
A4 mounting frame and as table-top
devices. Furniture and storage systems for optimal classroom use are
also available.

The motor is connected via a special
EMC-compatible cable. The industry
plug connector on the cabinet and
the shielded clamp on the motor ensure EMC-compatible design of the
drive system. The 4 mm safety plug
on the motor side also focuses on
the didactic aspect.

www.festo-didactic.com
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Sinamics G120 EduTrainer®

The next generation of the Sinamics
G120 frequency converter – Optimised even further for training. Now
in a completely new housing and
EMC-compliant for use in laboratories without heeding installation instructions – just like that!
The G120 is well-suited as a beginner device, however its comprehensive functions offer plenty of potential for advanced users who want to
implement complex drive tasks. Various bus systems, advanced safety
functions and an optional encoder input permit perfect adjustment to the
requirements and integration in control systems. All relevant ports are
accessible on the front of the device
and installed in 4 mm safety sockets
or system connectors.
The motor is connected via the fully
pre-assembled cable sold separately
which permits EMC-compliant operation. The devices can be used flexibly
- suspended in an A4 frame or on a
table, and are equipped with an EMC
filter with low leakage current. The
corresponding control panels (BOP2, IOP) are available as accessories.

Sinamics G120 DP

40

Special characteristics
–– Simple parametrisation via STARTER and the BOP-2 or IOP control
panels
–– Versatile, programmable inputs/
outputs voltage/frequency characteristic curves for constant, square
torque
–– Encoder-free vector regulation
brake functions (resistance, DC,
motor holding, compound brake)
–– Integrated protection/overload
functions
Technical data
–– 6 digital inputs, depending on the
variant, 2 of which can be parameterised as failsafe inputs
–– 3 digital outputs
–– 1 analogue input
–– 2 analogue outputs
–– USB parametrisation interface
(mini USB on the converter)
–– Connections for temperature
sensor and for external braking
resistor
–– Dimensions (H x W x D) 297 x 266
x 340 – 360 mm, depending on the
variant
–– Power supply: 3x 400 V AC
–– Output: 3x 400 V AC, 0.55 kW

8037819

Sinamics G120 PN

8037820

Sinamics G120 DP-F

8037821

Sinamics G120 PN-F

8037822

Sinamics G120 DP with an encoder port

8037823

Sinamics G120 PN with an encoder port

8037824

24-month Festo Didactic warranty
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Possibilities of expansion and accessories
for frequency converters

1

2

3

Intelligent Operator Panel (IOP)
Powerful operator panel with large
plain text display and menu navigation. The application wizard guides
you through the startup procedure
for important applications. The general startup procedure is performed
with quick-startup wizards. Up to
two percentages can be displayed
graphically or numerically. Contains
de, en, fr, it and es language packages. Updatable and extendable via
USB interface.
Order no.

8022476

Basic Operator Panel (BOP-2)
Operator panel with 2-line display
and basic startup menu navigation.
Two percentages can be numerically displayed at the same time for frequency converter diagnostics.
Order no.

8022475

1 EMC motor cable
Pre-assembled cable, prepared to
connect the asynchronous machine
and frequency converter with one
another with EMC compliance. The
shielded cable has a system plug
for connecting to the converter; on
the motor side, it is equipped with
a shielded terminal and individual 4 mm safety plugs. Set including
shield connection adapter for motor.
Length 2 m.
Order no.

8038849

2 Set of feet and device handle
Using the frequency converter on the
table-top is even more convenient
with the optional conversion set. The
set comprises 2 fixed and 2 fold-out
device feet, a folding device handle
and the required mounting material.
Suitable for all EMC-compliant frequency converters.
Order no.

8036788

3 Startdrive software inclusive
USB cable
Kit for parametrisation, startup, optimisation, diagnostics and control,
consisting of software and USB cable (2 m).
Order no.

8022477

www.festo-didactic.com
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EduTrainer® variable
transformer

Single-phase variable transformer
for providing a variable alternating
current.
Alternatively, the device can be used
via the integrated rectifier as an unsmoothed direct current source with
a variable and a fixed output, e.g. for
supplying electrical machinery.
The integrated device circuit breaker
deactivates the variable output voltage in the event of an overload or
short circuit.

EduTrainer® field rheostat

Technical data
–– Input voltage: 1 x 230 V AC
–– Output voltage: 1 AC/0 – 230 V,
short-circuit and overload protected
–– Max. output current: 4 A
–– Rectifier load capacity: 4 A
–– Front panel 266 x 297 mm
–– For use in an A4 frame
–– Connection via 4 mm safety plugs
–– Through-feed for 3 x 400 V AC

The field rheostat allows the field
voltage of motors and generators to
be reduced if a set direct voltage is
used. By connecting a variable resistor upstream, an exciter field can
be set.
The resistor is infinitely adjustable.
All connection locations are standardised and are laid out as safety
sockets.

Technical data
–– Maximum input voltage: 230 V DC
–– Maximum load capacity: 100 W
–– Setting range 0 – 1.5 kΩ
–– Maximum current:
0 – 450 Ω, 0.5 A
450 – 1.5k Ω, 0.25 A
–– Front panel: 133 x 297 mm
–– For use in an A4 frame
–– Connection via 4 mm safety plugs
–– Through-feed for 3 x 400 V AC

The locations of all connections are
standardised and are routed to safety sockets or system plugs.

Order no.
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8037127

Order no.

8036772
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EduTrainer® load resistance

The load resistance is used to load
electrical machinery for use as
generators or as starting resistors
for slip ring rotors.
It consists of a rheostat with an upstream protecting resistor. An additional fixed resistor can extend the
load range.
The rheostat is infinitely adjustable;
the multi-level winding allows different maximum peak currents to be set
as loads.
The 3-phase rectifier allows the load
resistance to be used as a load for
alternating and 3-phase current
sources.

Technical data
–– Maximum input voltage:
230 V DC, 3x 400 V AC
–– Load capacity: 500 W
–– Setting range: 1.8 – 1 kΩ
–– Maximum current:
1.8 – 30 Ω, 3.1 A
30 – 56 Ω, 1.8 A
56 – 140 Ω, 0.95 A
140 – 1 kΩ, 0.6 A
–– Protecting resistance: 1.8 Ω
–– Extension resistance: 1 kΩ/180 W
–– Front panel: 266 x 297 mm
–– For use in an A4 frame
–– Connection via 4 mm safety plugs
–– Through-feed for 3 x 400 V AC

All connection locations are standardised and are laid out as safety
sockets.

Order no.

8037136

www.festo-didactic.com
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Equipment set TP 1421
Servo motor drive technology

Drives with servo motors
Modern servo drives have become
indispensable for a wide variety of
automation tasks thanks to their
combination of high precision, dynamic response and torque. Basic
knowledge of the areas of application and the components of modern
servo drives is therefore essential.
The use of the latest generation of
Festo controllers and motors guarantees that this equipment set is up-todate, while the supplied PC software
facilitates project engineering.

44
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Reliable and flexible
The rotary disk guarantees simple
and reliable handling of the system
throughout all stages of the introductory course. The integrated limit
switches support the simulation of
an axis on a range of rotation of approx. 340°. Metering can be implemented for extended training content.

Advantages
–– The latest generation of modern
drive components from Festo
–– Integrated SysLink interfaces
–– Integrated test box for all important I/Os
–– Standardised concept from basic
principles to application
–– The component set contains all
of the components for carrying out
basic experiments and provides
clear assignment thanks to its
printed storage panel.

Training content
–– Components of a drive system
–– Design
–– Commissioning
–– RPM regulation
–– Regulating torque
–– Homing
–– Positions
–– Ramps

Electrical engineering and Electronics training packages > Equipment sets > Electric drive technology

571849

Complete equipment set TP 1421

1

3

The most important components at a glance:
1 1x EduTrainer servo motor controller

On request

2 1x Servo motor drive unit

On request

3 1x Null modem cable

On request

Possibilities of expansion:
EGC linear axis 600 mm including mounting kit		

571873

MPS Handling station, electrical		

567203

Recommended accessories, also order:
RS232 USB adapter		

540699

Electric drives 1: WBT ➔ www.festo-didactic.com			

2

Electric drives 2: WBT ➔ www.festo-didactic.com			

Also order:
Workbook
The basic principles of servo motor
drive technology are explained using
real project engineering.
Worksheets support the students
through the required stages of introduction, planning and execution of
exercises, evaluation of results and
documentation.

The workbook contains:
–– Solutions
–– Didactic notes
–– Multimedia CD-ROM with graphics
–– Worksheets for the student

Fundamentals of
servo motor drive technology

Workbook
TP 1421

With CD-ROM

Campus licence ➔ www.festo-didactic.com:
de

571851

en

571853

es

571855

fr

571857

Festo Didactic
571853 EN

Articular emphasis is placed on independent execution by the student.

www.festo-didactic.com
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Equipment set TP 1422
Stepper motor drive technology

Drives with stepper motors
One of the main reasons why drive
tasks are implemented with stepper
motor drives in modern systems is
the cost benefit. However, the weaknesses associated with their design
mean that basic knowledge of the
components and areas of application
is essential.
The current components in the
equipment set and the supplied PC
software provide a useful introduction to this topic.
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Convenient and open
The integrated simulation box allows the connection of the required
inputs and displays the states of all
important outputs. This allows convenient operation without any additional hardware. The analogue and
digital SysLink interfaces make it
easy to integrate the drives in complete systems for explaining additional content.

Advantages
–– The latest generation of modern
drive components from Festo
–– Integrated SysLink interfaces
–– Integrated test box for all important I/Os
–– Standardised concept from basic
principles to application
–– The component set contains all
of the components for carrying out
basic experiments and provides
clear assignment thanks to its
printed storage panel.

Training content
–– Components of a drive system
–– Design
–– Commissioning
–– RPM regulation
–– Homing
–– Positions
–– Ramps
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571850

Complete equipment set TP 1422

1

3

The most important components at a glance:
1 1x EduTrainer stepper motor controller

On request

2 1x Stepper motor drive unit

On request

3 1x Null modem cable

On request

Possibilities of expansion:
EGC linear axis 600 mm including mounting kit		

571873

MPS Handling station, electrical		

567203

Recommended accessories, also order:
RS232 USB adapter		

540699

Electric drives 1: WBT ➔ www.festo-didactic.com			

2

Electric drives 2: WBT ➔ www.festo-didactic.com			

Also order:
Workbook
The basic principles of stepper motor
drive technology are explained using
real project engineering.
Worksheets support the students
through the required stages of introduction, planning and execution of
exercises, evaluation of results and
documentation.

The workbook contains:
–– Solutions
–– Didactic notes
–– Multimedia CD-ROM with graphics
–– Worksheets for the student

Fundamentals of
stepper motor drive technology

Workbook
TP 1422

With CD-ROM

Campus licence ➔ www.festo-didactic.com:
de

571859

en

571861

es

571863
Festo Didactic
571861 EN

Articular emphasis is placed on independent execution by the student.

www.festo-didactic.com
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EGC linear axis 600 mm
including mounting kit

Linear axis for work on additional
teaching content together with the
basic training packages for servo or
stepper motor drive technology.
Advantages:
–– The latest generation of modern
drive components from Festo
–– Built-in quick coupling for
connection to basic training drive
packages
–– Complete with Quick-Fix holder for
slotted assembly board
–– Limit switches included in scope
of delivery

EduTrainer® supply unit

Technical data
–– 600 mm working stroke
–– Maximum speed 3 m/s
–– Maximum acceleration 50 m/s²
–– Feed force maximum 50 N
–– Dimensions: 600 x 60 x 50 mm
(H x W x D)

The supply unit ensures safe operation of single-phase servo controllers
or frequency converters at workstations where there is no corresponding infrastructure. It is connected to
the mains supply via a non-heating
device cable and makes it possible
to provide an electrically safe workstation even in places where there is
no separate fuse protection or type B
RCD protection available.
The unit offers the following functions:
–– Short circuit protection
–– RCD protection, type B
–– Emergency stop for the workstation
–– Safety when restarting after voltage recovery
–– Switching the workstation power
supply on and off

Technical data
–– Supply voltage: 1 AC/230 V (50 Hz)
–– Output voltage: 1 AC 230 V with
type B RCD protection 30 mA, output current max. 6 A
–– DC 24 V, 2 A
–– Outputs are protected against
short circuits and overload
–– Front panel: 133 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Power supply via non-heating
device connection
–– Outputs for 4 mm safety plugs

It also provides the 24 V DC voltage
necessary for operation.
The locations of all connections are
standardised and are laid out as
safety sockets.

Order no.
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571873

Order no.

8023973
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EduTrainer® motor switches

The motor switches are designed
for direct switch activation of electric machines. Equipped with on/off
switch, polarity reversal switch and
star/delta switch.
The locations of all connections are
standardised and are routed to safety sockets or system plugs.

Order no.

EduTrainer® Dahlander switch

Technical data
–– Input voltage: 3 x 400 V AC
–– Output voltage: 3 x 400 V AC
–– Load rating: maximum 16 A
–– Front panel: 266 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs

576309

The motor switches are designed for
direct switch activation of electric
machines. Fitted with a Dahlander
switch and switches for asynchronous motors with separate windings.
The locations of all connections are
standardised and are routed to safety sockets or system plugs.

Order no.

Technical data
–– Input voltage: 3x 400 V AC
–– Output voltage: 3x 400 V AC
–– Load rating: maximum 16 A
–– Front panel: 266 x 297 mm
–– Console housing with rubber feet
for use in an A4 frame or on a table
–– Connection via 4 mm safety plugs

8040011

www.festo-didactic.com

49

Electrical engineering and Electronics training packages > Accessories and optional components for training packages > Electrical engineering and Electronics

Accessories and optional components
Electrical engineering and Electronics

4 mm Safety laboratory cables
–– Plugs with rigid protective sleeve
and axial socket
–– Conductor cross section: 1 mm2
–– 1000 V CAT II
–– Rated current: 16 A
4 mm Safety laboratory cables,
98 pieces, red and blue
Complete set, consisting of 98 safety
laboratory cables with 4 mm safety
plugs in the colours red and blue:
–– 10x red 50 mm
–– 10x blue 50 mm
–– 26x red 300 mm
–– 11x blue 300 mm
–– 21x red 500 mm
–– 12x blue 500 mm
–– 3x red 1000 mm
–– 3x blue 1000 mm
–– 1x red 1500 mm
–– 1x blue 1500 mm
For the third cable colour, safety laboratory cables, 47 pieces, black, are
suitable (order no. 572096)
Order no.

167091

4 mm Safety laboratory cables,
47 pieces, black
Complete set, consisting of 47 safety
laboratory cables with 4 mm safety
plugs in the colour black:
–– 8x black 50 mm
–– 18x black 300 mm
–– 18x black 500 mm
–– 2x black 1000 mm
–– 1x black 1500 mm
Order no.

572096

4 mm Safety laboratory cables,
106 pieces, red, blue and black
Complete set, consisting of 106 safety laboratory cables with 4 mm safety plugs in the colours red, blue and
black:
–– 10x red 50 mm
–– 10x blue 50 mm
–– 8x black 50 mm
–– 8x red 300 mm
–– 8x blue 300 mm
–– 18x black 300 mm
–– 8x red 500 mm
–– 8x blue 500 mm
–– 18x black 500 mm
–– 2x red 1000 mm
–– 3x blue 1000 mm
–– 2x black 1000 mm
–– 1x red 1500 mm
–– 1x blue 1500 mm
–– 1x black 1500 mm
Order no.

50
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571806

4 mm Safety laboratory cables,
52 pieces, grey and green-yellow
Complete set, consisting of 52 safety laboratory cables with 4 mm safety plugs in the colours grey and
green-yellow:
–– 6x grey 50 mm
–– 15x grey 300 mm
–– 2x green-yellow 300 mm
–– 12x grey 500 mm
–– 2x green-yellow 500 mm
–– 6x grey 1000 mm
–– 2x green-yellow 1000 mm
–– 6x grey 1500 mm
–– 1x green-yellow 1500 mm
Order no.

571807

4 mm Safety laboratory cables,
50 mm
red

376932

blue

376931

black

572102

grey

572103

4 mm Safety laboratory cables,
300 mm

2 mm Safety laboratory cables
–– Plugs with rigid protective sleeve
and axial socket
–– Conductor cross section: 0,5 mm2
–– 500 V CAT II
–– Rated current: 5 A
2 mm Safety laboratory cables,
60 pieces, red, blue and black
Complete set, consisting of 60 safety laboratory cables with 2 mm safety plugs in the colours red, blue and
black:
–– 11x red 100 mm
–– 11x blue 100 mm
–– 20x black 100 mm
–– 2x red 200 mm
–– 2x blue 200 mm
–– 10x black 200 mm
–– 2x black 300 mm
–– 2x black 500 mm
Order no.

574206

2 mm Safety laboratory cables,
100 mm
red

574198

red

376935

blue

574199

blue

376934

black

574200

black

572104

grey

572105

yellow

572106

green-yellow

572107

4 mm Safety laboratory cables,
500 mm

2 mm Safety laboratory cables,
200 mm
red

574201

blue

574202

black

574203

2 mm Safety laboratory cables,
300 mm

red

376937

blue

376936

black

572108

red

576297

grey

572109

blue

576298

yellow

572110

black

574204

green-yellow

572111

4 mm Safety laboratory cables,
1000 mm

2 mm Safety laboratory cables,
500 mm
red

576295

376939

blue

576296

blue

376938

black

574205

black

572112

red

grey

572113

yellow

572114

green-yellow

572115

4 mm Safety laboratory cables,
1500 mm
red

376941

blue

376940

black

572116

grey

572117

yellow

572118

green-yellow

572119

Measuring lead holder
Mobile measuring lead holder with
storage box.
–– Dimensions (W x H x D)
54 x 135 x 54 cm
–– Storage dimensions (W x D)
42 x 51 cm
Order no.

8043430
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Safety jumper plugs,
42 pieces, red, blue, grey,
grey-blue and green-yellow
Complete set, consisting of 42 safety jumper plugs in the colours red,
blue, grey, grey-blue and green-yellow:
–– 8x red
–– 8x blue
–– 16x grey
–– 4x grey-blue
–– 6x green-yellow
–– Plugs with rigid protective sleeve
–– Plug spacing: 19 mm
–– 1000 V CAT II
–– Rated current: 16 A
Order no.

571808

Safety jumper plugs,
28 pieces, grey-black
Complete set, consisting of 28 greyblack safety jumper plugs. Suitable for the universal patch panel
EduTrainer®, the jumper plugs are
used to clearly establish connections
when designing circuits.
–– 28x grey-black
–– Plugs with rigid protective sleeve
–– Plug spacing: 19 mm
–– 1000 V CAT II
–– Rated current: 16 A
Order no.

1 BNC – 4 mm
safety measuring adapter
Measuring lead for BNC plug on
4 mm safety plug
–– BNC plug insulated
–– 4 mm plug with rigid protective
sleeve and axial socket
–– 600 V CAT II
–– Length: 1600 mm
Order no.

1

8023959
2

2 4 mm – 2 mm
safety measuring adapter
Measuring adapter 4 mm safety plug
on 2 mm safety socket
–– With rigid protective sleeve and axial socket
–– 600 V CAT II
–– Load capacity: 5 A
Order no.

3

8023960

3 Set of 4 mm angled safety
adapters, 20 pc, clevis
Set comprising 20 angled adapters
with rigid protective sleeve and open
clevis end for the bonding of devices.
–– Clevis width 7.5 mm
–– Clevis length 12 mm
–– Suitable for M4 screws
–– 1000 V CAT II
–– Load capacity: 16 A
grey

576287

black

576288

571809

Safety jumper plugs, 19 mm
–– Plugs with rigid protective sleeve
–– Plug spacing: 19 mm
–– 1000 V CAT II
–– Power rating: 16 A
red

572097

blue

572098

black

572099

4 Set of 4 mm angled safety
adapters, 20 pc, pin
Set comprising 20 angled adapters
with rigid protective sleeve and open
pin end for the bonding of devices.
–– Pin width 2 mm
–– Pin length 12 mm
–– 1000 V CAT II
–– Load capacity: 16 A

grey

572100

grey

576285

grey-blue

572120

black

576286

grey-black

572121

green-yellow

572101

4
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Accessories and optional components
Electrical engineering and Electronics

1

6

2

7

1 Set of empty component
housings, 2-pin
Set of ten 2-pin housings, suitable
for equipment set for basic principles
of electrical engineering/electronics,
consisting of
–– Housing upper part, grey, blank
–– Housing base, transparent
–– Printed circuit board with universal
layout and imprinted 4 mm pushin sleeves
For equipment with commercially
available 2-pin wired components.
Order no.

3

4

576289

2 Set of empty component
housings, 3-pin
Set of ten 3-pin housings, suitable
for equipment set for basic principles
of electrical engineering/electronics,
consisting of
–– Housing upper part, grey, blank
–– Housing base, transparent
–– Printed circuit board with universal
layout and imprinted 4 mm pushin sleeves
For equipment with commercially
available 3-pin wired components.
Order no.

576290

3 Operational amplifier
For constructing amplifier circuits.
–– Supply voltage +/-15 V DC via
2 mm safety plug
–– Output short circuit proof
–– Offset compensation possible
with potentiometer
–– OP type LM741
5

Order no.

576621

4 IC zero insertion force socket
High-quality IC socket for tool-free
adaptation of ICs, compatible with
digital technology.
–– 16 pins in a 2.54 mm grid
–– Tool-free assembly using clamping lever
–– Contacting with 2 mm safety plug
Order no.

52
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576623

5 I/O level converter 5 V ‹–› 24 V
I/O level converter for the implementation of digital inputs and outputs
for digital technology or microcontrollers on functional models.
–– Supply voltage DC/24 V via 4 mm
safety plug
–– 8 inputs 5 V via 2 mm safety plug
–– 8 outputs 5 V via 2 mm safety plug
–– SysLink connection with 8 inputs
and 8 outputs 24 V
–– Acceptable current load per
DC/24 V output 300 mA, protected against short circuits and overloads
–– Sum of the output currents:
max. 2 A
Order no.

576622

6 KNX cable set
Complete set comprising 6 KNX
cables. Pre-assembled with KNX system plugs to fit KNX EduTrainers®.
–– Conductor cross section:
2 x 2 x 0.8 mm2
–– 4x 100 mm
–– 1x 200 mm
–– 1x 1000 mm
Order no.

8023965

7 A4 empty housing
Medium-grey front panel with
removable protective sheet, rear
cover, rubber feet and screws fully
mounted.
–– Front panel: 133 x 297 mm
–– Front panel: 266 x 297 mm
–– Front panel: 399 x 297 mm
–– Depth: 90 mm
133 x 297 mm

8023974

266 x 297 mm

8023975

399 x 297 mm

8023976
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1 Fluke 115 digital multimeter
Standard meter for basic training in
electrical engineering.
Automatic and manual range selection, 4-digit illuminated LCD display
for measuring direct and alternating
voltage, direct and alternating current, resistance, continuity, frequency, capacitance, diode test, min./
max./mean value, display hold, bar
graph, true effective value measurement (TRMS).
–– Voltage: 0.1 mV – 600 V
–– Current: 0.1 mA – 10 A
–– Resistance: 0.1 Ω – 40 MΩ
–– Frequency: 0.01 Hz – 50 kHz
–– Capacitance: 1 nF – 10,000 µF
–– Measuring circuit category
CAT III/600 V

Automatic and manual range selection, 3¾-digit LCD display, measurement of direct and alternating voltage, direct and alternating current,
resistance, continuity, flow diode
test, capacity and frequency measurement.
–– Voltage: 1 mV – 600 V
–– Current: 0.1 µA – 10 A
–– Resistance: 0.1 Ω – 40 MΩ
–– Frequency: 1 Hz – 10 MHz
–– Capacity: 0.01 nF – 100 µF
–– Measuring circuit category
CAT III/600 V

Order no.

2

8040005

571830

2 Fluke 179 digital multimeter
Meter for higher requirements in
basic training.

4 Beha-Amprobe
AM-550 digital multimeter
Low-cost device with a full range of
functions for basic training.

Automatic and manual range selection, 4-digit illuminated LCD display
for measuring direct and alternating
voltage, direct and alternating current, resistance, continuity, frequency, capacitance, diode test, temperature measurement, min./max./mean
value, display hold, bar graph, true
effective value measurement (TRMS).
–– Voltage: 0.1 mV – 1,000 V
–– Current: 0.01 mA – 10 A
–– Resistance: 0.1 Ω – 50 MΩ
–– Frequency: 0.01 Hz – 100 kHz
–– Capacitance: 1 nF – 10,000 µF
–– Measuring circuit category
CAT III/1000 V
–– Measuring circuit category
CAT IV/600 V

Automatic and manual range selection, 3¾-digit LCD display, measurement of direct and alternating voltage, direct and alternating current,
resistance, continuity, flow diode
test, capacity and frequency measurement, temperature measurement. Min/max, data hold, bar display (61 segments), real effective
value measurement (TRMS).
–– Voltage: 1 mV – 1000 V
–– Current: 0.1 µA – 10 A
–– Resistance: 0.1 Ω – 60 MΩ
–– Frequency: 1 Hz – 60 MHz
–– Capacity: 60 nF – 60 µF
–– Measuring circuit category
CAT III/1000 V
–– Measuring circuit category
CAT IV/600 V

Scope of delivery
–– Measuring cables
–– 80BK temperature probe
–– Holster
–– 9 V battery
–– Manual

Scope of delivery
–– Measuring leads
–– Temperature probe
–– Ever-ready case
–– Battery
–– Operating instructions

Order no.

1

Scope of delivery
–– Measuring leads
–– Battery
–– Operating instructions

Scope of delivery
–– Measuring cables
–– Holster
–– 9 V battery
–– Manual
Order no.

3 Beha-Amprobe
AM-510 digital multimeter
Simple entry-level device for basic
training.

571831

Order no.

3

4

8040006
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Accessories and optional components
Electrical engineering and Electronics

1

1 Fluke 1654B installation tester
for VDE 0100
Perfect for practical demonstration
of electrical protective measures in
combination with our EduTrainers®
for mains systems and protective
measures, in particular for testing
type B RCDs as well.

2

3

For testing and accepting fixed installations to VDE 0100/0413, the international standard IEC 60364 and
the European standard EN 61557.
The easy-to-use controller and the
large display with a wide viewing angle make for user-friendly and safe
operation. For all basic installation
tests including continuity, insulation,
loop impedance, trigger time and
trigger current of residual current
protective devices (residual current
devices), measuring earthing resistance and phase sequence. Includes
internal memory and PC interface for
documentation and reporting.
Scope of delivery
–– Hardshell case
–– Probe, measuring cables
–– Set of standard measuring cables
–– Quick guide, CD manual
–– 6 AA batteries
–– Padded carrying strap
Order no.

4

For testing and acceptance of fixed
electrical installations in accordance
with: DIN VDE 0100,ÖVE E 8001,
NIV/NIN 2010, BS 7671, IEC 60364.
Light and compact portable device
with a clear user interface, a large
backlit LCD display and a data logging function with a PC download.
For all fundamental installation tests
including insulation resistance, loop
impedance and short circuit measurement, triggering time and tripping current of RCDs/quick-acting
protective devices, low-ohm measurement and rotary field testing.
Scope of delivery
–– Set of measuring cables
–– Carrying strap
–– Carrying case
–– Brief instruction, manual on CD
–– Batteries
Order no.

8040008

3 T110 VDE voltage and continuity
tester
Ideally suited for basic training in
electrical engineering, with switching load.
VDE-tested and EN 61243-3:2010compliant, with measurement peaks
per the safety regulation HSE GS 38.
With its robust and ergonomic plastic
housing and the thicker measuring
lead with a wear indicator, T110 is
ideal for mobile use. Equipped with
a direction of rotation indicator for
three-phase systems and functions
for testing RCDs via loads which can
be switched with two-button operation. Also includes a special electric flashlight function for working in
dark environments.
–– Voltage: 12 – 690 V
–– Rotary field: 100 – 690 V
–– Flow: 0 – 400 kΩ
–– Frequency: 0/40 – 400 Hz
–– Measuring circuit category
CAT III/690 V
–– Measuring circuit category
CAT IV/600 V
Scope of delivery
–– Batteries
–– Brief instructions
Order no.

8040007

576282

Software for Fluke
1653B/1654B DMS 0100/INST
Fluke DMS (Data Management Software) for recording data and managing test results when testing electrical installations as per DIN VDE
0100.
Order no.

2 Beha-Amprobe Telaris
ProInstall-0100 installation meter
Low-cost installation tester with a
good range of functions for testing
the safety of electrical systems and
work with our EduTrainern® for power supply systems and protective
measures, without test options for
RCDs Type B.

571838

Software for Beha-Amprobe Telaris
ProInstall-0100
Convenient, extendible software
for logging measurement data per
DIN VDE 0100/0105. Log design per
ZVEH protocol. Includes interface
adapter TL USB.
Order no.

4 Amprobe DR 705
phase sequence indicator
Simple phase sequence indicator,
ideal for basic training in three-phase
current engineering and drive technology.

8040009

Indicates the three phases and the
phase sequence via LEDs. No battery
required.
–– Voltage: 120 – 400 V
–– Rotary field: 200 – 440 V
–– Resistance: 0.1 Ω – 40 MΩ
–– Frequency: 50 – 60 Hz
–– Measuring circuit category
CAT III/300 V
Scope of delivery
–– 3 probe tips
–– Crocodile clamp
–– Manual
Order no.
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1 Tektronix TBS1052B-EDU
digital storage oscilloscope
Standard oscilloscope for visualising
relationships during basic training in
electrical engineering.
Curves can be traced and evaluated
on a PC.
–– Display: Coloured
–– Bandwidth: 50 MHz
–– Channels: 2
–– Time base: 2,5 ns – 50 s/div
–– Sampling rate: 1.0 GS/s
–– Resolution: 8 bits
–– Y deflection: 2 mV/div – 5 V/div
–– Interface: USB
Scope of delivery
–– Mains cable
–– 2x TPP0051 probe
–– Documentation
Order no.

571845

Tektronix TBS2074
digital storage oscilloscope
–– Display: Color WVGA, 9 inch wide,
resolution 800 x 480
–– Bandwidth: 70 MHz
–– Channels: 4
–– Sampling rate: 1.0 GS/s
–– Resolution: 8 bits
–– Interface: 2x USB2.0, Wifi, Ethernet
port
–– Record length : 20 Mpoints
–– 32 automated measurement mode
–– CE, UL, CSA
Scope of delivery
–– Power cord
–– 4x probes TPP0100
–– Documentation CD
–– Installation, safety, programmer
Manuals
–– Calibration certificate
Order no.

8068879

2 Amprobe AC50A
digital leakage current clamp
This current clamp is ideally suited to
measuring discharge currents (leakage currents) and differential currents (to BGV A3).
In addition to the current clamp function, this current clamp also includes
the most common multimeter functions via measuring cables such as
voltage measurement, resistance
and continuity.
–– Voltage AC: 0.1 – 400 V
–– Current AC: 0.01 mA – 60 A
–– Resistance: 0.1 – 400 Ω
–– Frequency range: 40 Hz – 1 kHz
–– Measuring circuit category
CAT IV/600 V

1

2

Scope of delivery
–– Measuring cables
–– Bag
–– 1.5 V battery
–– Manual
Order no.

571848

3 Function generator
–– Signal types: Sinusoidal, square,
triangular, TTL
–– Frequency range: 0.1 Hz – 500 kHz
–– Voltage output: DC
–– Offset: -15 – +15 V
–– Voltage amplitude: 0 – 30 V
Order no.

152918

4 Cable BNC – 4 mm
Cable with BNC socket and 2 jackplugs (4 mm). For use in conjunction
with a function generator and oscilloscope.
Order no.

3

4

152919

Cable BNC – BNC
Order no.

158357

T-piece BNC
Order no.

159298
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Accessories and optional components
Automation technology and PLC

1

2

3

1 Simulation box, digital
The simulation box is used to display
the input and outputs signals of an
MPS® station or PLC. Two modes of
application are possible:
–– Simulation of inputs for testing of
a PLC program. Use I/O data cable
(SysLink) (order no. 034031) for
this purpose.
–– Setting of outputs (with separate
24 V supply) in order to operate an
MPS® station. The cable (order no.
167106, 2.5 m) required for this
purpose is included in the scope
of delivery.
The simulation box contains a SysLink socket.
Order no.

170643

3 Connection unit, analogue
–– Permissible voltage range:
22 – 27 V DC
–– Reference: GND
–– 4 analogue voltage inputs:
Range: -10 V – +10 V (max. 30 V),
input resistance: 200 kΩ
–– 4 analogue current inputs:
Range: 0 – 20 mA (max. -4 – +24
mA), input voltage: max. ±30 V
–– 2 analogue outputs:
Voltage: -10 – +10 V, short-circuitproof, max. ±30 V, fuse-protected,
current: max. 20 mA
Using an analogue cable (order no.
529141), the unit can also be used
as an analogue connection unit for
the EduTrainer® PLC or EsayPort USB.
Order no.

4

5

6

2 Simulation box, digital/analogue
The digital/analogue simulation box
additionally allows the simulation
and display of analogue signals (0 –
10 V). The simulation box is supplied
without connection cables.
The following connection cables
are recommended for flexible application:
–– I/O data cable, parallel:
Order no. 034031 (e.g. SimuBox
with SPS EduTrainer® or EasyPort)
–– Analogue cable, parallel:
Order no. 529141 (e.g.. SimuBox
with EasyPort)
–– Analogue cable, crossover:
Order no. 533039 (e.g. SimuBox
with MPS® Analog-Terminal)
–– I/O data cable, crossover:
Order no. 167197
Order no.

7

526863

4 Universal connection unit, digital
(SysLink)
The universal connection unit connects all 4 mm safety plugs with the
24-pin system connector as per IEEE
488 (SysLink). It thus becomes a universal interface between units with 4
mm connection technology and devices equipped with SysLink connectors as per IEEE488:
–– Connection to an I/O terminal of an
MPS® station via an I/O cable with
SysLink connectors at both ends,
order no. 034031
–– I/O coupling via the 4 mm laboratory connectors of a PLC using an
open I/O cable (IEEE488 connector
– bare wires), order no. 167122
–– Simple connection of actuators and
sensors via 4 mm laboratory connectors with the EasyPort interface
unit for FluidSIM®
Inputs:
3 safety sockets each for 8 threewire sensors
Outputs:
2 safety sockets each for 8 actuators
Connections:
4 mm safety sockets for 24 V DC,
SysLink connector (IEEE488)
I/O status display:
Via LED
Order no.

56
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567232

162231

5 Sensor tester
The sensor tester speeds up commissioning of systems with integrated
sensors and proximity sensors. It can
be used for:
–– Quick and simple checking of
contacts
–– Rapid fine adjustment
–– Unambiguous detection of switch
outputs
Order no.

158481

6 AS-interface addressing device
Addressing device with LCD display
for determining slave addresses and
re-addressing slaves.
Order no.

18959

AS-interface addressing cable
Addressing cable for connecting various slaves to the addressing device.
Order no.

18960

7 Empty EduTrainer® ER housing
An empty ER housing in two sizes
with an aluminium blanking plate is
available for installation of custom
applications in an ER frame.
small

541499

large

541179
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