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We develop innovative products and solutions for

machine safety

We make it simple to build safety systems. Developing innovative products and solutions for machine safety has been
our business idea since the company Jokab Safety, now ABB AB, was founded in Sweden in 1988. Our vision is to
become “Your partner for machine safety — globally and locally”.

Many industries around the world, have discovered how much easier it has become to build protection and safety

systems with our components and guidance.

Experience

We have great experience of practical application of safe-

ty requirements and standards from both authorities and
production. We represent Sweden in standardisation or-
ganisations for machine safety and we work daily with the
practical application of safety requirements in combination
with production requirements. You can use our experience for
training and advice.

') & -
Mats Linger and Torgny Olsson founded Jokab Safety AB in Sweden in 1988,
together with Gunnar Widell

Do you need to learn about the new safety requirements for robots?
If so, please contact us.
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Systems

We deliver everything from a safety solution to complete
safety systems for single machines or entire production lines.
We combine production demands with safety demands for
production-friendly solutions.

Products

We market a complete range of safety products, which makes
it easy to build safety systems. We develop these innovative
products continuously, in cooperation with our customers Our
extensive program of products, safety solutions and our long
experience in machine safety makes us a safe partner.

Standards and regulations

We help to develop standards

Directives and standards are very important to machinery and
safety component manufacturers. We therefore participate in
several international committees that develop standards, for
among other things industrial robots, safety distances and
control system safety features. This is experience that we
absorb so that the standards will present requirements that
benefit production efficiency allied to a high level of safety.
We are happy to share our knowledge of standards with our
customers.



Our products revolutionise the market
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Not programmable

Vital

Dynamic "doubled up"
safety signal that tests a
sensor, for example, 200
times per second.

Safety relay
Double static inputs that
only test the switches

TT each time they are used.

Programmable
Pluto AS-i

Pluto All-Master
Safety PLC with static and dynamic
safety inputs.

Master

AN

Slaves

Traditional safety PLC
Master-Slave with static inputs

Number of machines/different stops

Our dynamic safety circuits and our comprehensive safety
PLC are probably the most revolutionary ideas that have
happened in the safety field in the control and supervision of
protection, in many respects:

— They save on inputs: a dual safety circuit with one conduc-
tor instead of two. In addition, many protection devices
can be connected to the same input while maintaining the
highest level of safety.

— Reliability is better. Our electronic sensors have much lon-
ger lives than mechanical switches

— They are safer, since our dynamic safety sensors are che-
cked 200 times per second. Traditional switches on a door
can only be checked each time they are used, for example
once per hour or even once a month.

We train both machine builders
and machine operators

Do you construct machinery?

We can provide the training you need to construct machinery

that meets the requirements. Example subjects:

— Practical implementation of the requirements in the new
Machinery Directive 2006/42/EC, which is valid for machi-
nes that was delivered/put into service from the 29th of
december 2009

— Risk analysis — in theory and practice

— Control systems safety, standards EN ISO 13849-1 and EN
62061

— With the All-Master Safety PLC it is easy to connect and
disconnect machinery from a safety viewpoint. Common
emergency stop circuits and sensors can be created as
soon as the buses are interconnected between our safety
PLCs.

We are continuously designing safety systems for difficult
environments and also to create new safety solutions where
practical solutions are missing. New technical improvements
give new possibilities and therefore we continuously develope
new products.

Do you purchase and use machinery?

As a machinery user it is your responsibility to ensure that the
correct requirements are complied with — regardless of whe-
ther your machinery is “new” or “old”, i.e. CE-labelled or not.
Unfortunately many have purchased CE-labelled machinery
that does not meet the requirements. This must not be used.
Having it brought into compliance by the supplier can take

a long time and be expensive in terms of loss of production,
etc. We can educate you on this and help you to set the right
demands when buying new or even second-hand machinery.
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Safety history

Developments of the 70's

Our background in safety started in the seventies when there was a significant focus on the safety
of manually operated presses, the most dangerous machine in those days. The probability of
loosing a finger or hand while working with these machines was very high. New safety solutions for
both safety devices as well as for the control systems for presses were developed and introduced
on both old and new machines. We were directly involved in this work through the design of Two-
Hand devices, control systems for presses, making safety inspections for the Health and Safety
authorities and writing regulations for safety of these machines. This work provided an excellent
base for our knowledge in machinery safety.

The numbers of accidents involving presses decreased significantly during these years however
there is still room for new ideas to enable safety equipment become more practical and ergonomic.

Developments of the 80's

During the eighties, industrial robots (Irb’s) started to become commonplace in manufacturing
industry. This meant that workers were outside of the dangerous areas during production but had at
certain times to go inside the machine in order to e.g. adjust a product to the correct position, ins-
pect the production cycle, troubleshoot and to programme the Irb. New risks were introduced and
new safety methods required. It was for example hard to distinguish whether production machines
had stopped safely or simply waiting for the next signal, such as a sensor giving a start signal while
a product was being adjusted into the correct position. Mistakes in safety system design resulting
in serious accidents were made, such as the omission of safety devices to stop the Irb, unreliable
connection of safety devices and unreliable safety inputs on the Irb.

In the mid eighties the standards committee for safety in Industrial Robot Systems EN 775/I1SO 775
was started. This was the first international standard for machine safety. In order to give the correct
inputs to the standard, work around Irb’s was closely studied in order to meet production integrated
safety requirements. The introduction of a production oriented safety stop function was made, using
for example, software to stop machines smoothly and then safety relays/contactors to disconnect
the power to the machines actuators after the machine had stopped. This technique allows easy
restart of production after a stop situation by the machine safeguards.

There were a lot of discussions as to whether one could have both safety and practical require-
ments in a standard, such as a safe stop function, which allowed an easy restart of the machine.
Three-position enabling devices were also introduced for safety during programming, testing and
trouble shooting of Irb’s and other equipment. In the robot standard the three-position enabling
function was first defined by only allowing for hazardous machinery functions in the mid switch posi-
tion. Releasing or pressing the three-position push button in panic leading to a stop signal.

Developments of the 90's

In Europe, during the nineties, the machinery directive was the start of a tremendous increase
in co-operation across borders to get European standards for safety for machinery and safety
devices. The experience from different European countries has led to a wide range of safety
standards and this has made work in safety much easier. With the integration of Europe it is
now only necessary for a safety company such as ourselves to get one approval for our com-
ponents for all of Europe instead of one per country.

Developments 2000 -

Internationally the work on safety has now been intensified within ISO. The objective is to have the
same structure of safety requirements and standards within ISO as within EN. ABB Jokab Safety

is active both internationally and nationally in different standard working groups. The co-operation
between countries is leading to better safety solutions, making it much easier to create safe working
environments around the world.
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Directives and Standards

Directives and standards are of great importance for manufacturers of machines and safety components. EU Directives
giving requirements for the minimum level of health and safety are mandatory for manufacturers to fulfil. In every
member country the Directives are implemented in each countries legislation.

Machines which have been put on the market since december 29, 2009, must comply with the new Machinery Directive
2006/42/EC. Before that, the old Machinery Directive 98/37/EC was valid.

The objectives of the Machinery Directive, 2006/42/EC, are to
maintain, increase and equalise the safety level of machines
within the members of the European Community. Based on
this, the free movement of machines/products between the
countries in this market can be achieved. The Machinery Di-
rective is developed according to “The New Approach” which
is based on the following principles:

— The directives give the basic health and safety require-
ments, which are mandatory.

— Detailed solutions and technical specifications are found in
harmonised standards.

— Standards are voluntary to apply, but products designed
according to the harmonised standards will fulfil the basic
safety requirements in the Machinery Directive.

Examples of standards The Machinery
Directive
EN ISO 12100 \ |
A-standard
EN 1SO 13857
EN 349 1
EN 1SO 13849-1
EN ISO 13855 — Bl-standard
B2-standard
EN 1SO 13850 /
EN 1088 1
EN 60204-1
ENISO 10218-1 | _—|
EN 692
EN 693
C-standard
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Harmonised standards

Harmonised standards give support on how to fulfil the requi-
rements of the Machinery Directive. The relationship between
the Machinery Directive and the harmonised standards is
illustrated by the diagram below.

Within ISO (The International Organization for Standardization)
work is also going on in order to harmonise the safety stan-
dards globally in parallel with the European standardisation
work.

ABB Jokab Safety takes an active part in the working groups
both for the ISO and EN standards.

2006/42/EC

Giving basic concepts, principles for design, and general
aspects that can be applied to all machinery

B1: Standards on particular safety aspects (e.g. safety distan-
ces, surface temperature, noise)

B2: Standards on safeguards,e.g. two-hand controls, interlo-
cking devices, pressure sensitive devices, guards

Dealing with detailed safety requirements for a particular
machine or group of machines



The Machinery Directive; for machines and safety
components

From 2006/42/EC

1§ This Directive applies to the following products:
a) machinery;

b) interchangeable equipment;

c) safety components;

d) lifting accessories;

e) chains, ropes and webbing;

f) removable mechanical transmission devices;
g) partly completed machinery.

The Machinery Directive gives the following definition:

a) machinery’ means:

— an assembly, fitted with or intended to be fitted with a drive
system other than directly applied human or animal effort,
consisting of linked parts or components, at least one of
which moves, and which are joined together for a specific
application,

— an assembly referred to in the first indent, missing only the
components to connect it on site or to sources of energy
and motion,

— an assembly referred to in the first and second indents,
ready to be installed and able to function as it stands only if
mounted on a means of transport, or installed in a building
or a structure,

— assemblies of machinery referred to in the first, second
and third indents or partly completed machinery referred
to in point (g) which, in order to achieve the same end, are
arranged and controlled so that they function as an integral
whole,

— an assembly of linked parts or components, at least one of
which moves and which are joined together, intended for
lifting loads and whose only power source is directly applied
human effort;

CE-marking and Declaration of conformity

Machines manufactured or put on the market fro december 29,
2009, shall be CE-marked and fulfil the requirements according
to the European Machinery Directive 2006/42/EC. This is also
valid for old machines (manufactured before 1 January 1995) if
they are manufactured in a country outside the EEA and impor-
ted to be used in a country in the EEA.

For machines manufactured and/or released to the market
between january 1, 1995, and december 28, 2009, the old
Machinery Directive (98/37/EC) is valid.

NOTE! The point in time when the Machinery Directive was
implemented in each Member Country varies. Machines have
to be accompanied by a Declaration of Conformity (according
to 2006/42/EC, Annex Il 1.A) that states which directive and
standards the machine fulfils. It also shows if the product has
gone through EC Type Examination.

Safety components have to be accompanied with a Declaration
of Conformit.

Requirements for the use of machinery

For a machine to be safe it is not enough that the manufac-
turer has been fulfilling all valid/necessary requirements. The
user of the machine also has requirements to fulfil. For the use
of machinery there is a Directive, 89/655/EEC (with amend-
ment 96/63/EC and 2001/45/EC).

About CE-marked machinery the Directive gives the following
requirement

From 89/655/EEC (with amendment 96/63/EC and
2001/45/EC)

1. Without prejudice to Article 3, the employer must ob-
tain and/or use:

(a) work equipment which, if provided to workers in the
undertaking and/or establishment for the first time after
31 December 1992, complies with:

(i) the provisions of any relevant Community directive
which is applicable;

(i) the minimum requirements laid down in Annex |,

to the extent that no other Community directive is
applicable or is so only partially;

This means that when repair/changes are made on the
machine it shall still fulfil the requirements of the Machinery
Directive. This doesn’t have to mean that a new CE-marking is
required. (Can be required if the changes are extensive)

NOTE! This means that the buyer of a machine also has to
make sure that a new machine fulfills the requirements in the
directives. If the machine does not fulfill the requirements the
buyer is not allowed to use it.

“0Old” machines
For machines delivered or manufactured in the EEA before 1
January 1995 the following is valid.

(b) work equipment which, if already provided to workers
in the undertaking and/or establishment by 31 December
1992, complies with the minimum requirements laid down
in Annex | no later than four years after that date.

(c) without prejudice to point (a) (i), and notwithstanding
point (a) (ii) and point (b), specific work equipment subject
to the requirements of point 3 of Annex |, which, if already
provided to workers in the undertaking and/or establish-
ment by 5 December 1998, complies with the minimum
requirements laid down in Annex |, no later than four years
after that date.

Annex | contains minimum requirements for health and safety.
There can also be additional national specific requirements for
certain machines. NB The point in time when the Machinery
Directive was implemented in each Member Country varies.
Therefore it is necessary to check with the national authorities
in ones own country, to find out what is considered as “old” and
respectively “new” machines.
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"Old" machines

Machine that is put on the
market or put into service
before 1995 in the EEA.

Council Directive 89/655/EEC  Possible national legislation
(with amendment 96/63/EC on specific machines

and 2001/45/EC)

concerning the minimum safety

and health requirements for

the use of work equipment by

workers at work.

1. Machine that is put
on the market or put
into service after 1/1
1995 in the EEA.

"New" machines

2. All machines that
are imported to the
EEA irrespective of
date of origin.

CE-marking +
Declaration of
conformity

S

Council Directive 89/655/EEC
(with amendment 96/63/EC
and 2001/45/EC) concerning
the minimum safety and health
requirements for the use of work
equipment by workers at work.
N.B! Not annex 1, instead use
applicable directives.

Low Voltage Directive
2006/95/EC

I_Possibly
more
| directives

The Machinery Directive
98/37/EC

(Jan 1, 1995 - Dec 28, 2009)
2006/42/EC

(from December 29, 2009) L

Risk assessment — an important tool both when constructing
a new machine and when assessing risks on older machines

A well thought-out risk assessment supports manufacturers/
users of machines to develop production friendly safety solu-
tions. One result of this is that the safety components will not
be a hindrance. This minimizes the risk of the safety system

being defeated.

New machines
The following requirement is given by the Machinery Directive

The manufacturer of machinery or his authorised repre-
sentative must ensure that a risk assessment is carried out
in order to determine the health and safety requirements
which apply to the machinery. The machinery must then be
designed and constructed taking into account the results
of the risk assessment.

The standard EN ISO 12100 gives guidance on the informa-
tion required to allow risk assessment to be carried out.The
standard does not point out a specific method to be used. It
is the responsibility of the manufacturer to select a suitable
method.
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Machines in use
Risk assessment must be carried out on all machines that are
in use; CE-marked as well as not CE-marked.

To fullfil the requirements from Directive 89/655/EEC
(concerning the minimum safety and health requirements
for the use of work equipment by workers at work) risk
assessment have to be made.

Documentation of risk assessment

The risk assessment shall be documented. In the assess-
ment the actual risks shall be analysed as well as the level of
seriousness.



Protection or warning?

How is it possible to choose safety measures that are production friendly and in
every way well balanced? The Machinery Directive gives an order of priority for the
choice of appropriate methods to remove the risks. Here it is further developed in a
five step method.

Prioritize safety measures according to the five step method
1. Eliminate or reduce risks by design and construction
Move the work tasks outside the risk area

Use guards/safety devices

Develop safe working routines/information/education
Use warnings as pictograms, light, sound etc.

o kN

The further from middle of the circle, the greater the responsibility for the safety is
put onto the user of the machine. If full protection is not effectively achieved in one
step, one has to go to the next step and find complementary measures.

What is possible is dependant on the need for accessibility, the seriousness of the
risk, appropiate safety measures etc.

Example on prioritizing according to the 5-step-method

Priority Example of hazard and safety measure taken
1. Make machine safe by Hazard: Cuts and wounds from sharp edges and corners on machinery
design and construction

Safety measure: Round off sharp edges and corners.
2. Move the work tasks Hazard: Crushing of fingers from machine movements during inspection of
outside the risk area the production inside the risk area

Safety measure: Installation of a camera.
3. Use guard/safety Hazard: Crushing injuries because of unintended start during loading of
devices work pieces in a mechanical press

Safety measure: Install a light curtain to detect operator and provide safe stop of the

machinery.

4. Safe working routines/ Hazard: Crushing injuries because the machine can tip during installation
information and normal use.

Safety measure: Make instructions on how the machine is to be installed to avoid

the risks. This can include requirements on the type of fastening,
ground, screw retention etc.

5. Warnings Hazard: Burns because of hot surfaces in reach
Safety measure: Warning signs

The possibilities will increase to achieve a well thought-through safety system if each risk is handled
according to the described prioritizing.

Combine the five step method with production friendly thinking.
This can give you e.g.

— fast and easy restart of machines after a stop from a safety device

— enough space to safely program a robot

— places outside the risk area to observe the production

— electrically interlocked doors, instead of guards attached with screws, to be able to take the
— necessary measures for removing production disturbances

— a safety system that is practical for all types of work tasks, even when removing production
— disturbances
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Examples of regularly used EN/ISO standards

EN ISO 12100 Safety of machinery - General principles Part 1: This standard defines basic terminology and methodology used in achieving safety

(replaces EN for design - Risk assessment and risk of machinery. The provisions stated in this standard are intended for the designer.

1SO 12100-1/- reduction Part 2: This standard defines technical principles to help designers in achieving safety in

2 and EN ISO the design of machinery.

14121-1)

EN ISO 13857 Safety of machinery - Safety distances to This standard establishes values for safety distances to prevent danger zones being
prevent hazard zones being reached by reached by the upper limbs. The distances apply when adequate safety can be achieved
upper and lower limbs by distances alone.

EN 349 Safety of machinery — Minimum gaps to The object of this standard is to enable the user (e.g. standard makers, designers of

(|SO 13854) avoid crushing of parts of the human body  machinery) to avoid hazards from crushing zones. It specifies minimum gaps relative to

parts of the human body and is applicable when adequate safety can be achieved by this
method.

EN I1ISO 13850 Safety of machinery — Emergency stop — This standard specifies design principles for emergency stop equipment for machinery. No
Principles for design account is taken of the nature of the energy source.

EN 574 Safety of machinery — Two-hand control This standard specifies the safety requirements of a two-hand control device and its logic
devices — Functional aspects — Principles unit. The standard describes the main characteristics of two-hand control devices for the
for design achievement of safety and sets out combinations of functional characteristics for three

types.

EN 953 Safety of machinery — Guards — General This standard specifies general requirements for the design and construction of guards

requirements for the design and construc-

tion of fixed and movable guards

provided primarily to protect persons from mechanical hazards.

EN ISO 13849-1
(replaces EN
954-1)

Safety of machinery — Safety related parts

of control systems —

Part 1: General principles for design

This standard provides safety requirements and guidance on the principles for the design
(see 3.11 of EN 292-1:1991) of safety-related parts of control systems. For these parts it
specifies categories and describes the characteristics of their safety functions. This inclu-
des programmable systems for all machinery and for related protective devices. It applies
to all safety-related parts of control systems, regardless of the type of energy used, e.g.
electrical, hydraulic, pneumatic, mechanical. It does not specify which safety functions and

which categories shall be used in a particular case.

EN ISO 13849-2

Safety of machinery. Safety-related parts of

control systems. Validation

This standard specifies the procedures and conditions to be followed for the validation by
analysis and testing of:

e the safety functions provided, and

¢ the category achieved of the safety-related parts of the control system in compliance with
EN 954-1 (ISO 13849-1), using the design rationale provided by the designer.

EN 62061

Safety of machinery. Functional safety of The standard defines the safety requirements and guiding principles for the design of
safety-related electrical, electronic and pro- safety-related electrical/electronic/programmable parts of a control system.
grammable electronic control systems

EN I1ISO 13855 Safety of machinery - Positioning of This standard provides parameters based on values for hand/arm and approach speeds

(replaces EN
999)

safeguards with respect to the approach

speeds of parts of the human body

and the methodology to determine the minimum distances from specific sensing or actua-

ting devices of protective equipment to a danger zone.

EN 1088
and EN 1088/
Al

Safety of machinery. Interlocking devices

associated with guards. Principles for

design and selection

This standard specifies principles for the design and selection - independent of the nature
of the energy source - of interlocking devices associated with guards. It also provides
requirements specifically intended for electrical interlocking devices. The standard covers

the parts of guards which actuate interlocking devices.

EN 60204-1

Safety of machinery. Electrical equipment

of machines. General requirements

This part of IEC 60204 applies to the application of electrical and electronic equipment and
systems to machines not portable by hand while working, including a group of machines
working together in a co-ordinated manner but excluding higher level systems aspects (i.e.

communications between systems).
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New standards for safety in control systems

Building a protection system that works in practice and provides sufficient safety requires expertise in several
areas. The design of the safety functions in the protection system in order to ensure they provide sufficient
reliability is a key ingredient. As help for this there is, for example, the EN ISO 13849-1 standard. The purpose of
this text is to provide an introduction to the standard and its application in conjunction with our products.

Introducing the new standard

The generation change for standards on safety in control sys-
tems introduces new concepts and calculations for machine
builders and machine users. The EN 954-1 standard has been
phased out and is replaced by EN ISO 13849-1 (PL, Perfor-
mans Level) and EN 62061 (SIL, Safety Inegrity Level).

PL or SIL? What should | use?
The standard you should use depends on the choice of tech-
nology, experience and customer requirements.

Choice of technology

— PL (Performance Level) is a technology-neutral concept
that can be used for electrical, mechanical, pneumatic and
hydraulic safety solutions.

— SIL (Safety Integrity Level) can, however, only be used for
electrical, electronic or programmable safety solutions.

Experience

EN ISO 13849-1 uses categories from EN 954-1 for defining
the system structure, and therefore the step to the new calcu-
lations is not so great if you have previous experience of the
categories. EN 62061 defines the structures slightly differently.

Customer requirements

If the customer comes from an industry that is accustomed to
using SIL (e.g. the process industry), requirements can also
include safety functions for machine safety being SIL rated.

We notice that most of our customers prefer PL as it is tech-
nology-neutral and that they can use their previous knowledge
in the categories. In this document we show some examples
of how to build safety solutions in accordance with EN ISO
13849-1 and calculate the reliability of the safety functions to
be used for a particular machine. The examples in this docu-
ment are simplified in order to provide an understanding of the
principles. The values used in the examples can change.

What is PL (Performance Level)?

PL is a measure of the reliability of a safety function. PL is
divided into five levels (a-e). PL e gives the best reliability and
is equivalent to that required at the highest level of risk.

To calculate which level the PL system achieves you need

to know the following:

— The system’s structure (categories B, 1-4)

— The Mean Time To dangerous Failure of the component
(MTTF)

— The system’s Diagnostic Coverage (DC)

You will also need to:

— protect the system against a failure that knocks out both
channels (CCF)

— protect the system from systematic errors built into the
design

— follow certain rules to ensure software can be developed
and validated in the right way

The five PL-levels (a-e) correspond to certain ranges of PFH_-
values (probability of dangerous failure per hour). These indi-
cate how likely it is that a dangerous failure could occur over
a period of one hour. In the calculation, it is beneficial to use
PFH_-values directly as the PL is a simplification that does not
provide equally accurate results.

What is the easiest way of complying with the standard?

1. Use pre-calculated components.

As far as it is possible, use the components with pre-calcu-
lated PL and PFH_-values. You then minimise the number of
calculations to be performed. All ABB Jokab Safety products
have pre-calculated PFH-values.

2. Use the calculation tool.

With the freeware application SISTEMA (see page 16) you
avoid making calculations by hand. You also get help to
structure your safety solutions and provide the necessary
documentation.

3. Use Pluto or Vital

Use the Pluto safety PLC or Vital safety controller. Not only
is it easier to make calculations, but above all it is easier to
ensure a higher level of safety.
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Working method as specified in EN SO 13849-1

Y
Determine the system's scope
(space, usage, time, environment)

v

|dentify risk sources

Step 1

(all work operations during the life cycle)

v

Estimate the risk
(determine PL, with S, F and P)

v

Evaluate the risk
(is action required?)

Risk analysis

Risk assessment

i No

Yes

‘ Are new risks

v generated?
Has the risk
been adequately A
K reduced?
Step 2 No
No
Y
Is the measure
Yes

Reduce the risk _) dependent on the

(redesign, use protection, information)

Risk assessment and risk minimisation

According to the Machinery Directive, the machine builder
(anyone who builds or modifies a machine) is required to per-
form a risk assessment for the machine design and also inclu-
de an assessment of all the work operations that need to be
performed. The EN ISO 12100 standard (combination of EN
ISO 14121-1 and EN ISO 12100-1/-2) stipulates the require-
ments for the risk assessment of a machine. It is this that EN
ISO 13849-1 is based on, and a completed risk assessment
is a prerequisite for being able to work with the standard.

Step 1 - Risk assessment

A risk assessment begins with determining the scope of the
machine. This includes the space that the machine and its
operators need for all of its intended applications, and all ope-
rational stages throughout the machine’s life cycle.

All risk sources must then be identified for all work operations
throughout the machine’s life cycle.

A risk estimation is made for each risk source, i.e. indication
of the degree of risk. According to EN ISO 13849-1 the risk
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control system? ‘

is estimated using three factors: injury severity (S, severity),
frequency of exposure to the risk (F, frequency) and the possi-
bility you have of avoiding or limiting the injury (P, possibility).
For each factor two options are given. Where the boundary
between the two options lies is not specified in the standard,
but the following are common interpretations:

S1 bruises, abrasions, puncture wounds and minor
crushing injuries

S2 skeletal injuries, amputations and death

F1 less frequently than every two weeks

F2 more often than every two weeks

P1 slow machine movements, plenty of space, low
power

P2 quick machine movements, crowded, high power

By setting S, F and P for the risk, you will get the PL, Perfor-
mance Level (required) that is necessary for the risk source.

Finally, the risk assessment includes a risk evaluation where
you determine if the risk needs to be reduced or if sufficient
safety is ensured.



Risk estimation

PL,

To calculate the performance level required (PL). P low risk
1 a
S Severity of injury F, P
S1 slight (normally reversible injury) Z
S2 serious (normally irreversible injury or death) S, = b
F Frequency and/or exposure to hazard P,
F1 seldom to less often and/or exposure time is short @+ C
F2 frequent to continuous and/or exposure time is long P,
. . - Fy P,
P Possibility of avoiding hazard or limiting harm S, d
P1 possible under specific conditions 5
P2 scarcely possible F, i
P, e
high risk

Step 3

Are all safety functions executed?

( Determine PL,

\ been met?

Identify the safety functions

v

v

Design and implement the solution
for the safety function

v

Calculate PL

v

Verify that No
PL > PL

Yes

Validate No ‘
Have other requirements ‘

Yes

Step 2 - Reduce the risk

If you determine that risk reduction is required, you must com-
ply with the priority in the Machinery Directive in the selection
of measures:

1. Avoid the risk already at the design stage.
(For example, reduce power, avoid interference in the danger
zone.)

2. Use protection and/or safety devices.
(For example, fences, light grids or control devices.)

3. Provide information about how the machine can be used-
safely. (For example, in manuals and on signs.)

If risk reduction is performed using safety devices, the control
system that monitors these needs to be designed as specified
in EN ISO 13849-1.

Step 3 - Design and calculate the safety functions

To begin with you need to identify the safety functions on the
machine. (Examples of safety functions are emergency stop
and monitoring of gate.)

For each safety function, a PL, should be established (which
has often already been made in the risk assessment). The
solution for the safety function is then designed and imple-
mented. Once the design is complete, you can calculate the
PL the safety function achieves. Check that the calculated PL
is at least as high as PL_and then validate the system as per
the validation plan. The validation checks that the specifica-
tion of the system is carried out correctly and that the design
complies with the specification.You will also need to verify that
the requirements that are not included in the calculation of the
PL are satisfied, that is, ensure that the software is properly
developed and validated, and that you have taken adequate
steps to protect the technical solution from systematic errors.
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PFH, PL
10+
a
108
i b
Floe 4
l'le
|
106 4
d
S MTTF,
107 - high
e
108 -
DC DC DC DC DC DC DC
none none low medium low medium | high
Cat. B | Cat. 1 Cat. 2 Cat. 3 Cat. 4

The relationship between categories, the DC

avg’

PL calculation in Step 3

When you calculate the PL for a safety function, it is easiest to
split it into separate, well defined blocks (also called subsys-
tems). It is often logical to make the breakdown according to
input, logic and output (e.g. switch - safety relay - contac-
tors), but there may be more than three blocks depending

on the connection and the number of components used (an
expansion relay could for example create an additional logic
block) .

For each block, you calculate a PL or PFH_-value. It is easiest
if you obtain these values from the component manufacturer,
so you do not have to calculate yourself. The manufacturer of
switches, sensors and logic devices often have PL and PFH -
values for their components, but for output devices (such as

Safety function (SF)

MTTF for each channel and PL. The table also shows the PFH-range that corresponds to each PL.

contactors and valves) you do not usually specify a value as it
depends on how often the component will be used. You can
then either calculate yourself according to EN ISO 13849-1 or
use the pre-calculated example solutions such as those from
ABB Jokab Safety.

To calculate PL or PFH, for a block, you need to know its
category, DC and MTTF . In addition, you need to protect
yourself against systematic errors and ensure that an error
does not knock out both channels, and generate and validate
any software used correctly. The following text gives a brief
explanation of what to do.

Input Logic Output
£ -
-
PL/PFH, PL/PFH, PL/PFH,
PFHD, Total = PFHD, Input + PFHD, Logic + PFHD, Output
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Category

The structure for the component(s) in the block is assessed to
determine the category (B, 1-4) it corresponds to. For catego-
ry 4, for example, individual failures do not result in any loss of
the safety function.

In order to achieve category 4 with contactors, you need to
have two channels - i.e., two contactors - that can cut the
power to the machine individually. The contactors need to be
monitored by connecting opening contacts to a test input on,
for example a safety relay. For monitoring of this type to work,
the contactors need to have contacts with positive opening
operation.

Diagnostic Coverage (DC)

A simple method to determine DC is explained in Appendix E
in EN ISO 13849-1. It lists various measures and what they
correspond to in terms of DC. For example, DC=99 % (which
corresponds to DC high) is achieved for a pair of contactors
by monitoring the contactors with the logic device.

Mean Time To dangerous Failure (MTTF )

The MTTF-value should primarily come from the manufactu-
rer. If the manufacturer cannot provide values, they are given
from tables in EN ISO 13849-1 or you have to calculate
MTTF, using the B, -value, (average number of cycles until
10% of the components have a dangerous failure). To calcu-
late the MTTF, you also need to know the average number of
cycles per year that the component will execute.

Calculation of the average number of cycles is as
follows: B

10d
MTTF, =
0,1+n,

where

d,, * h,, * 3600

[e)
cycle

= Number of cycles per year
Operation days per year
Operation hours per day
= Cycle time (seconds)

Example: d = 365 days, hop= 24 hours and t_ .= 1,800 se-
conds (2 times/hour) which gives n,,= 17,520 cycles. With a
B,,=2:106 this gives a MTTF =1,141 year which corresponds
to MTTF =high.

Note that when you calculate MTTF, you have to calculate
according to the total number of cycles the component will be
working. A typical example of this is the contactors that fre-
quently work for several safety functions simultaneously. This
means that you must add the number of estimated cycles per
year from all the safety functions that use the contactors.

When MTTF, is calculated from a B, -value, also consider
that if the MTTF -value is less than 200 years, the component
needs to be replaced after 10% of the MTTF -value (due to
the T, ,-value). That is, a component with MTTF, = 160 years
needs to be replaced after 16 years in order for the conditions
for achieving PL to continue to be valid. This is because EN
ISO 13849-1 is based on a “mission time” of 20 years.

Common Cause Failure (CCF)

In Appendix F of EN ISO 13849-1 there is a table of actions to
be taken to protect against CCF, to ensure a failure does not
knock out both channels.

Systematic errors

Appendix G of EN ISO 13849-1 describes a range of actions
that need to be taken to protect against incorporating faults
into your design.

PL for safety functions

PL is given in the table on the facing page. If you want to use
an exact PFH_-value instead, this can be produced using a
table in Appendix K in EN ISO 13849-1.

Once you have produced the PL for each block, you can
generate a total PL for the safety function in Table 11 of EN
ISO 13849-1. This gives a rough estimate of the PL. If you
have calculated PFH for each block instead, you can get a
total of PFH, for the safety function by adding together all the
values of the blocks. The safety function’s total PFH corres-
ponds to a particular PL in Table 3 of EN ISO 13849-1.

Requirements for safety-related software

If you use a safety PLC for implementing safety functions,
this places demands on how the software is developed
and validated. To avoid error conditions, the software
should be readable, understandable and be possible to
test and maintain.

A software specification must be prepared to ensure that
you can check the functionality of the program. It is also
important to divide the program into modules that can
be tested individually. Paragraph 4.6 and Appendix J of
EN ISO 13849-1 specify requirements for safety related
software.

The following are examples of requirements for software

from EN ISO 13849-1:

— A development life cycle must be produced with valida-
tion measures that indicate how and when the program
should be validated, for example, following a change.

— The specification and design must be documented.

— Function tests must be performed.

— Validated functional blocks must be used whenever
possible.

— Data and control flow are to be described using, for
example, a condition diagram or software flow chart.
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CASE STUDY @ - SAFETY RELAY RT9

Protection layout for a packaging machine with low risks.

Safety relay RT9
Monitors safety components.

Step 1 - Risk assessment

Food to be packaged is loaded into the cell manually through
the rear door. A batch is prepared for the packing conveyor in
the infeed hopper. The cell is reset and restarted. The pa-
ckaging machine with conveyor belt only operates hen both
doors are closed and when the protection system has been
reset.

In the risk assessment it was established that the machine is
to be operated in three shifts (8 hours per shift) 365 days a
year. It is assumed that operational disturbances were resol-
ved in less than one minute in the danger zone. This can be
carried out two times per hour (F2). Unexpected start-ups are
not deemed to cause serious injury but rather minor healable
injuries (S1). The operator is deemed not to have the possibili-
ty of avoiding injury as the machine moves quickly (P2).

The number of cycles for the safety function = 365 days/year *
(3+8) hours/day * 2 cycles/hour = 17,520 cycles/year

The assessment for the safety function required for access to
the machine is PL = ¢ (S1, F2, P2). In addition to this safety
function, an emergency stop function is needed. This is also
assessed as PL =c.

1/18 2TLC172001C0202 | ABB Safety Handbook

Key switch MKey8
Monitors that the door is &
closed. ‘

i

Emergency stop button
To stop the machine in
case of danger.

Step 2 - Reduce the risk

As protection, an interlocked door is selected with the key
switch MKey8. Downtime is short enough for the dangerous
movement to have stopped before the operator can access
it. The emergency stop is placed within easy reach, on both
sides of the cell near the locked doors.

low risk

high risk

Assessment of the PL _necessary for the safety function with interlo-
cked door for this example.

NOTE! The assessment needs to be made for each safety
function.



S1 S2
Emerg. Stop Emerg. Stop
e e

o o

i i

Qi
Contactor

Q2
i i Contactor

B2 B1
Key switch Key switch * Monitoring of contactors with K1

Step 3 - Calculate the safety functions How safe is a mechanical switch?
The starting block that is composed of double unmonitored A mechanical switch must be installed and used according
contactors has been calculated at 2.47+108. The safety func- to its specifications in order to be reliable.

tions are represented by block diagrams.
— Life expectancy only applies if correctly installed.

Safety functions 1 and 2 are identical. Therefore, only safety — The locking head must be fixed so that it will not loosen.
function 1 is shown. — The environment around the lock housing must be kept
clean.
Safety functions 3 and 4 are identical. Therefore, only safety — Two mechanical switches on a door can also fail for the
function 3 is shown. same reason.
Safety function 1 Input Logic Output Result
B1 K1 Q1/Q2
PL=c Key switch MKey8 Safety relay RT9 Redundant monitored contactors PL c
PLc PL e PLe
PFH, ykeys + PFHp are + PFHp g0 = 1.14410° + 9.55:10° + 2.47410° = 1.18:10° —> PL ¢

Safety function 3 Input Logic Output Result
S1 K1 Q1/Q2
PL=c E-Stop button Safety relay RT9 Redundant monitored contactors PLc
PLc PLe PLe
PFH, + PFHy qot PFH, 1= 1.34410°+ 9.55410° + 2.47+10° = 1.37+10° —> PL ¢

The reason for not achieving more than PL ¢ with this solution is that you use one key switch per door. PL d could be
achieved by using two key switches per door, but further action on the monitoring of each switch will be required as well.
Note: If the risk assessment had shown that a serious injury, S2, could occur, the outcome would have been PL=e. This
would have meant that the above solution was inadequate. For the emergency stop function, PL d can be achieved provi-
ded that certain failure exclusions can be made. These safety functions can be downloaded from our website as a SISTE-
MA project, www.abb.com/jokabsafety.
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CASE STUDY @ - SAFETY CONTROLLER VITAL

Protection layout for a robot cell with high risks.

Non-contact sensor, Eden
Monitors that the door is
closed.

.

Emergency stop
button, Smile Tina
To stop the machine

in case of danger.

-

Safety controller, Vital
Monitors safety
components in series.

Emergency stop
button INCA Tina

Light curtain, Focus (with
integrated muting function)
Prevents passage.

To stop the machine in
case of danger.

Step 1 - Risk assessment

The workpieces are fed into the equipment and transported
out again following an error-free test. With the help of a robot
the workpieces are added to a machine for testing. Unautho-
rised workpieces are positioned by the robot for post-machi-
ning in a manual discharge station. The work that needs to be
done in the robot cell is to correct operational disturbances
for the test equipment and the conveyor belt (about once an
hour), post-machining and unloading from the manual station
(about once an hour), program adjustments (once/week) and
cleaning (once/week) (F2). Unexpected start-ups of the robot
are expected to cause serious injury (S2). The operator is
deemed not to have the possibility of avoiding injury as the
robot moves quickly (P2). The assessment for the safety func-
tion required for access to the machine is PL =e (S2, F2, P2).

The coming ISO 10218-2 standard for robot systems/cells
specifies the requirement PL d for the safety functions to be
used (if the risk analysis does not show a different PL). For the
robot safety stop and emergency stop inputs, the requirement
is at least PL d (according to the EN ISO 10218-1 standard).
However, in this case risk assessment is PL = e.

Step 2 - Reduce the risk

As protection, an interlocked door is selected with the Eden
non-contact sensor. To protect against entering the cell the
wrong way, transport of materials in and out is protected and
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provided with muting to distinguish between material and
people. The emergency stop is also a safety function that is
required. The power source to all hazardous machinery func-
tions has to be cut using all safety functions.

The solution with Vital makes it possible to implement a robot
application with only one safety controller, which does not
need to be configured or programmed. Vital makes it possible
to connect up to 30 safety functions in a single loop, with PL e
in accordance with EN ISO 13849-1.

PL,

low risk

P1
Pz E
high risk

Assessment of the PL, required for the safety function with interlocked
door.

NOTE! The assessment needs to be made for each safety
function.



B1
Focus with Tina 10A

Smile Tina

B4 ¥ I
Focus with Tina 10B
with muting unit MF-T

Step 3 - Calculate the safety functions

The PFH,-value of the robot’s safety stop input is 5.79:10°®
(the value applies to ABB industrial robots with IRC5 control-
ler). The safety functions are represented by block diagrams.

B3
Focus with Tina 10A
with muting unit MF-T

Safety function 3

When calculating the safety function the PFH_- values for
both the light curtain and the muting unit shall be inclu-
ded in the same function. See safety function 3 below.

Safety function 1 Input Output Result
B5 Q1
PL=e Non contact safety Safety controller Machine stop input for PLe
sensor Eden PL e Vital PL e robot, redundant PL e
PFHG, £gen + PFHG viw + PFHG oot = 4:5010° + 2.74+10° + 5.79+10° = 8.9810° —> PL e
Safety function 2 Input Output Result
Q1
PL=e E- Stop button Safety Controller Machine stop input for PLe
Smile Tina PL e Vital PL e robot, edundant PL e
PFHg, smie tna™ PFHp, vi + PFHp, popor = 4:66°10° +2.74410®% + 5.79:10° = 9.0:10° —> PL e
Safety function 3 Input Logic Output Result
Q1
PL=e Light curtaln Focus Tina 10B Safety controller Machine stop input PL e
with muting unit MF-T PLe for robot, redundant
Vital PL e
PLe PLe
PFH, roous + PFHG 1ina 10 + PFHp v + PFHG popey = 2.5°109 + 4.5¢10° + 2.74+10® + 5.79:10° = 9.2310°—> PL e

These safety functions with Vital meet PL e in accordance with EN ISO 13849-1. Note that the above functions are only
selected examples of the safety functions that is represented in the robot cell.
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CASE STUDY @ - SAFETY-PLC PLUTO

Protection layout for a machining tool and

industrial robot with high risks.

Safety PLC Pluto
Monitors safety

components.

Station 2

Step 1 - Risk assessment

The workpieces to be machined are fed into the cell through a
conveyor belt and positioned by the operator in the pneuma-
tic machining tool in station 1. The operator starts station 1
manually. The pneumatic machining tool performs work on the
workpiece in station 1. The operator then places the machi-
ned workpiece on the conveyor belt for transfer to station 2.
The robot then takes the workpiece that is placed in the hy-
draulic press. The workpiece leaves the cell by transport out
onto the conveyor. The work that needs to be done in station
2 is, for example, to address operational disturbances in the
press and the robot (a few times a week, F2).

Unexpected start-ups of the robot are expected to cause
serious injury (S2). The operator is deemed not to have the
possibility of avoiding injury as the robot moves quickly (P2).
The assessment for the safety function required for access to
station 2 is PL =e (S2, F2, P2). This assessment would still be
the same in respect of the press. For the safety function for
the risks associated with the conveyor belt, the assessment
S1, F2, P1is made giving PL = b.

Step 2 - Reduce the risk

As protection, interlocked doors are selected with the Eden
non-contact sensor. Station 1 with the pneumatic machining
tool is operated by a two-hand device. When the two-hand
device is released, the dangerous movement will be stop-
ped safely. Station 2 can be in automatic mode, when a light
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Door 3 Door 2

<G

R

Station 1

curtain (Focus) and a non-contact sensor at door 4 (Eden)
protects the entry. If the door is opened or the light curtain is
breached, station 2 stops in a safe manner. By opening doors
2 and 3 (also monitored by Eden) the conveyor belt and the
pneumatic machining tool will stop safely. Manual reset must
always be done after actuation by any safety device.

When the protection system requires a number of safety
devices and that multiple machines must be checked, safety
PLC Pluto is the most effective solution. If the protection
system also has to work by zones and in different modes of
operation, this is another compelling reason to use Pluto.
With Pluto, PL e can be achieved regardless of the number of
connected safety devices.

PL, PL,
Robot Conveyor belt
low low
risk P1 a risk
- !
c
d
P, e

high risk

PL = e for the robot and hydraulic press and PL =b for the conveyor belt.

high risk



.E'm‘ --\ T .
9 D : o LEe =S

'|l — --I - S~ ' '. i
S1 S2-S4 B1-B3 B4-B5
Two-hand device, Emergency stop, Non-contact sensor Non-contact sensor
Safeball Smile Tina Eden Eden/Light curtain Focus
with Tina 10A
I
——
R N
Q3
al Q2 |
Robot Hvarauli Pneumatic
ydraulic press machining tool
Step 3 - Calculate the safety functions for the robot cell Only safety functions to help cut the power to the industrial
The PFH_-value for the robot’s safety stop input is 5.79:10°® robot are shown below. This is only a subset of the safety
(the value applies to ABB industrial robots with IRC5 control- functions. When the power is to be cut to multiple machines
ler). in a cell, the safety functions can be defined in different ways
depending on the risk analysis. The safety functions are repre-
sented by block diagrams.
Safety function 1 Input Logic Output Result

N tact safet Machi t t
on contact safety Sty PLC Pluto achine stop inpu PL e
sensor Eden PL o for robot, redundant
PL e PLe

=4.510° + 210° + 5.79:10®% = 6.44:10® —> PL e

+ PFH, .. + PFH

D Eden D, Pluto D, Robot

Safety function 2 Input Logic Output Result

E- StOIO bUTtOﬂ Safety- PLC Pluto Machme stop input PLe
Smile Tina PL e for robot, redundant
PLe PLe

= 4.664109+ 2:10° + 5.79+10°= 6.46:10% —» PL e

+ PFH, .+ PFH

D Smile Tina D, Pluto D, Robot

Safety function 3

Input Logic Output Result
Q1
Light ourtaln Focus Tina 10A Safety- PI_C Pluto Machine stop input PLe
PLe PLe PL e for robot, redundant
PLe

PFH, ... + PFH_ ... + PFH =2.54109 + 2:109 + 5.79+10° = 6.24:10° —»> PL e

D,Focus D, Pluto D, Robot

These safety functions with Pluto meet PL e in accordance with EN ISO 13849-1. Note that the above functions are only
selected examples of the safety functions that appear in the robot cell.
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What defines a safety function?

Calculating that you have achieved the PL that is required is not difficult, especially if you use “pre-calculated” safety
devices and logic units. But what parts should then be included in each safety function?

This must be resolved before you start calculating phase. To summarise in simple terms you can say that each safety
device gives rise to a safety function for each machine that is affected by the safety device in question. Three safety
devices that all cut the power to three machines in a cell is therefore equal to nine safety functions. In the section that
follows, we explain the background.

Multiple safety functions for a machine

Multiple safety devices are often used on a machine in order Three safety functions (SF) are defined for the machine and
to provide satisfactory and practical protection for the ope- are calculated as:
rators. In the following example, the machine is protected by SF1: PFH, ¢, + PFH, ., + PFH, o= PFH, o,
three safety devices connected to a logic device. The fol- SF2: PFH, g, + PFH,  + PFH, o= PFH o,
lowing figure illustrates this interconnection schematically. SF3: PFH, &, + PFH, , + PFHy = PFH, o
SF1
F1
Light curtain \
SED B1 K1 Q1
Interlocked switch / Logic unit Machine
S1
E-Stop button

SF3

Multiple safety functions for multiple machines in a cell

More commonly, several machines in a single cell/zone are to If the operator enters the cell, he is exposed in this case to

be protected by multiple safety devices. The following figure the same type of risk from all three machines. The power to all
illustrates the interconnection schematically for an example. three machines must be cut when the operator enters the cell
Each of the machines Q1 — Q3 is shut down separately and through the door interlocked by B1.

independently of K1.

F1 Q1

Light curtain Machine 1
B1 K1 Q2

Interlocked switch Logic unit Machine 2
S1 Q3

E-Stop button Machine 3
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Theoretical approach for multiple machines
The theoretical approach to calculate the safety function is as
follows:

B1 K1 Q1 Q2 Q3
Interlocked switch Logic unit Machine 1 | | Machine 2| | Machine 3

For the full safety function to be performed you require all

the components to be working. Note that if B1 or K1 has a
dangerous malfunction, the entire safety function is disabled.
However, if for example machine Q1 has a dangerous mal-
function, and is not shut down, machines Q2 and Q3 will still
be shut down. One disadvantage in considering the safety
function in this way is that you may have trouble achieving the
PL, required. But if you achieve the PL required, you can use
the theoretical approach.

Sources:
www.dguv.de/ifa/de/pub/grl/pdf/2009_249.pdf
www.bg-metall.de/praevention/fachausschuesse/
infoblatt/deutsch.html

(No 047, Date 05/2010)

Practical approach for multiple machines
A more practical approach is to divide the safety func-
tion into three parts, one for each of the three machines.

B1 K1 Q1
Interlocked switch Logic unit Machine 1

B1 K1 Q2
Interlocked switch Logic unit Machine 2

B1 K1 Q3
Interlocked switch Logic unit Machine 3

This is an approach that can provide a more accurate way of
looking at the safety functions, especially where a different
PL is required for the safety functions above. If machine Q1
is a robot and machine Q2 is a conveyor which is designed
to have negligible risks, the different PL required to pro-

tect against risks from Q1 and Q2 will also be different. This
practical approach is therefore the one recommended. The
interpretation is based on information provided by IFA (Institut
fUr Arbeitsschutz der Deutschen Gesetzlichen Unfallversi-
cherung). For more information on this and other issues, see
Sources.

Example of safety functions for multiple machines in a cell

For a cell with three machines (one robot, one hydraulic press
and one pneumatic machining tool) a risk assessment is made
resulting in different PL for the individual machines. The robot
and the hydraulic press requires PL, = e, while the pneumatic

machining tool requires PL = d.

One of the safety functions is that a non-contact sensor

Practical approach

(Eden) supervised by a safety PLC (Pluto) shall disconnect the
energy to all three machines in the hazard zone:

~ Eden B1 (PFH, ,, = 4.5+109)
~ Pluto K1 (PFH, ,, = 2+109)
~ Robot Q1 (PFH, ,, = 5.79+10%)

- Hydraulic press Q2 (PFH, o, = 8+109)
- Pneumatic machining tool Q3 (PFH, ., = 2+107).

If you use the practical approach the safety functions are as follows:

Robot:

PFHg g + PFHy , + PFH, o, = 4.5:10° + 2:10° + 5.79°10° = 6.44:10°* ———> PL e
Hydraulic press:

PFHg g + PFH, , + PFH, , = 4.5:10° + 2:10° + 8+10® = 8.65:10°* ——> PL e
Pneumatic machining tool:

PFHg g + PFH, , + PFH, o3 = 4.5:10° + 2:10° + 2107 = 2.07-10" ——> PL d

This is to be done in a similar way with other safety functions for the cell. For each safety device, you define the machines it
affects, and establish the various safety functions according to this.

Theoretical approach

How would it have worked if you had used the theoretical approach? Would the safety function have achieved PL e?

All machines:
PFH + PFH + PFH

D, B1 D, K1

+ PFH, , + PFH

D, Q1 D, Q2 D, Q3

=4.510° + 2¢10° + 5.79¢10-8 + 8+10® + 2¢107 = 3.44+10" ———> PL d
In this case, the safety function would therefore have not achieved a total PL e, which was required for the risks associated

with the robot and hydraulic press.

Conclusions
— Use the practical approach.

— Use safety devices/logic units with high reliability low PFH,) to make it easy to achieve the PL, required.

- With Vital or Pluto, it is easier to achieve the PL, required.

Please note that the examples on these pages are simplified in order to explain the principles. Values of products can also change.
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SISTEMA

A tool for determining performance level (PL) and generating

technical documentation

EN ISO 13849-1 requires calculations. To do this in a ma-
nageable way a software tool provides excellent help. ABB
Jokab Safety has chosen to use SISTEMA, a software tool
developed by BGIA, now called IFA, in Germany. The tool is
freeware and can be downloaded from the IFA website,
www.dguv.de/ifa. With SISTEMA it is possible to “build” safety
functions, verify them and generate the technical documenta-
tion required.

To work with SISTEMA in a rational way, we have developed
a library of our products for download from our website www.
abb.com/jokabsafety. In order to have access to the latest
version, visit this page periodically to check for updates and
new releases.

To download SISTEMA go to www.dguv.de/ifa/en/pra/softwa/
sistema/index.jsp or search the Internet for “sistema”.

L
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Safety relay, Vital or Pluto?

Various benefits in comparison to EN [ISO 13849-1

A Flexibility

Not programmable

Vital

Dynamic "doubled up"
safety signal that tests a
sensor, for example, 200
times per second.

Double static inputs that

‘ Safety relay

only test the switches

TT each time they are used.

Programmable
Pluto AS-i

Pluto All-Master
Safety PLC with static and dynamic
safety inputs.

Master

N

Slaves

Traditional safety PLC
Master-Slave with static inputs

Number of machines/different stops

To achieve PL e using a conventional safety relay, such as
RT9, you need to use both channels on the input side and
only connect a single safety device. Under certain conditions
PL d can be achieved by connecting multiple two-channel
devices to a safety relay, but this is not a generally accepted
method. Vital is a safety controller that allows you to connect

Benefits of Vital

— It is possible to connect up to 30 safety components
through a channel in line with PL e

— No programming required

— The option of combining various safety components
(e.g. emergency stop button and door contact)

— Easy configuration of the circuit

— Electromechanical switches can also be used (with the
addition of the Tina adaptation device)

More than 70 000 Vital systems have been successfully
installed.

and monitor a variety of safety components in series, and to
achieve PL e to EN ISO 13849-1. The Vital module is based
on a dynamic single-channel concept and can replace mul-
tiple safety relays. A similar solution, although more flexible,
is safety PLC Pluto. Pluto, like Vital, is able to make use of
dynamic signals to achieve maximum reliability.

Benefits of Pluto

— Pluto is an all-master-system with communications
across a separate safety bus

— Greater flexibility facilitates the design of protection
systems

— One software for all systems

— Easy programming for PL e by using function blocks
(certified by TUV)

More than 30 000 Pluto systems have been successfully
installed.
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Applying EN 62061

If one chooses to design a safety function in accordance with EN 62061, the level of reliability is expressed as the
Safety Integrity Level, SIL. There are a total of 4 levels, but in the EN 62061 standard SIL 3 is the highest level. SIL also
(similar to the Performance Level PL), is expressed as the Probability of Dangerous Failure Per Hour.

Safety Integrity Level, SIL Probability of dangerous Failure per Hour (PFH,)

3 - >10% to <107
5 2107 t0 <10
] - 210%t0 <10°

There is a method in EN 62061 for assigning the Safety Integrity Level.

Severity (Se) lass (Cl)

- SIL

Cl=Fr+Pr+Av OM=0ther Measures

The seriousness of injury that can occur is defined at one of
four levels. Class is the addition of the values of frequency
(Fr, stated as a value between 1 and 5, where 5 represents
the highest frequency), probability that a dangerous event will
occur (Pr, stated as a value between 1 and 5, where 5 repre-
sents the highest proability) and the possibility of avoiding

or limiting injury (Av, stated as a value of 1, 3 or 5, where 5
represents the least chance of avoiding or limiting an injury).

The safety function that is to be designed must at least fulfil
the SIL that has been assigned to it in the analysis. The safety
function consists of a number of sub-elements. Example: a
door is interlocked by a non-contact sensor which is in turn
monitored by a Pluto safety PLC, with outputs that break the
power to two supervised contactors. The sensor is sub-
element 1, Pluto is sub-element 2 and the two supervised
contactors are sub-element 3. If in the analysis it has been
established that SIL2 shall be used, every individual sub-ele-
ment in the safety function must fulfil the SIL2 requirements.
The safety function must then in its entirety fulfil the SIL2
requirements.
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Definition of protective safety in accordance with
EN 62061

“Function of a machine whose failure can result in an
immediate increase of the risk(s)"

If the SIL requirements are not fulfilled in any of the sub-ele-
ments or by the safety function in its entirety, there must be a
re-design.

Finally

This is just a brief introduction to the EN ISO 13849-1 and EN
62061 standards. You are welcome to contact us so that we
can prepare suitable training and guide you in how to apply
the standards to our products.



A mechanical switch does not give a safe function!

A mechanical switch does not give a safe function!

When it comes to mechanically operated interlocked swit-
ches, it has long been accepted a Category 1 switch is
adequate for many installations, which is also supported

by several standards. However some companies have now
re-evaluated this and have instead started to demand two
mechanical switches or non-contact switches/sensors, where
they previously accepted single mechanical switches. Many
reported incidents form the background to this. The require-
ments for switches to provide safe functioning are that they
are mounted correctly and that their positions do not change
during their life-cycle, in other words, ideal conditions. In
many installations the location of hatches or doors changes
over time. This has led to a switch not giving a stopping signal
when an interlocked gate has opened. The reasons for this
are many, but they can be summarized in mechanical deteri-
oration or physical damage to a door/hatch. In turn this has
led to an interlocked switch being affected by higher stress
than the switch manufacturer’s specifications. To avoid this
type of malfunction it is more appropriate to use non-contact
switches/sensors because mechanical deterioration does not
affect the safety function, i.e. the stop signal is given directly if
the position is wrong.

A non-contact switch/sensor does not have a guided function
and is designed to fulfill the requirements in another way. The
requirements are fulfilled either with dynamic sensors where
the safety signal is monitored all the time and a fault directly
leads to a stop signal or with a magnetic switch which has
two independent contact elements which are monitored every
time a gate opens. From the user's perspective the dynamic
function is preferable because several sensors can be con-
nected to a single safety module and still achieve PL e. Also
the sensor’s safety function is monitored without having to
open a gate. For a magnetic switch the requirements for PL e
are only fulfilled if one switch per monitoring unit is used and if
the gate is opened regularly.

If PL e is to be achieved with electromechanical switches,
maximum two switches can be connected to one safety relay.
This means that it is only with Eden that several doors can be
supervised with one safety module and achieve PL e.

Since the standard EN 954-1 was written, development has
progressed and the costs to fulfill category 4 have dropped
dramatically. Generally mechanical switches are replaced with
non-contact sensors to increase the reliability of production
equipment. The same goes for the safety side. With electro-
nic non-contact switches, with a transmitter and a receiver,
one avoids the problems of deterioration and excessive stress
which harm the sensor. For that kind of sensor dynamic
monitoring is required to enable a safe function. This means
that its function is constantly being monitored, hundred of
times per second. The reaction time for a safe stop will then
be the same during a malfunction as during the activation of
a stop (e.g. a gate opening). The monitoring frequency will
also be astronomical compared to that of mechanical swit-
ches and magnetic switches, which are only monitored every
time they are used. In the new EN ISO 13849-1, which has
replace 954-1, probability calculations are used together with
different category levels to compare different “performance
levels”. Even when using EN ISO 13849-1 it can be so that
one achieves reasonably high theoretical reliability with an
electromechanical switch, although this presumes correct
installation, proper use and otherwise ideal conditions. A non-
contact switch instead provides high levels of both theoretical
and practical reliability.

Our conclusion, use dynamic signals!

Our conclusion is that today it is more cost effective, safer
and more reliable to work with dynamic signals to achieve
category 4 for sensors and monitoring units. In that case it is
also possible to fulfill the Machinery Directive, 1.2.7. requi-
rement: “A fault in the control circuit logic, or failure of or
damage to the control circuit, must not lead to dangerous
situations”. Also one does not have to discuss whether the
correct safety category has been chosen!

Door 1 Door 2 Door 3 *Dynamic monitoring,
Dynamic Vital/Pluto
sensors :
|
TQD QD T;JD 1l L
ra ran ra =| &L | mluf
K| A
g NN
| | | et
= £ JR P N
2|
o~

Up to 30 doors (Eden sensors) can be connected to the
dynamic monitoring maintaining category 4.

**Static monitoring,

Interlocked switch e.g. RT6

r B

*k
o
-—1
-—1T ﬁj’

] JEm

Maximum 1 door (2 interlocked switches) can be connected
to the static monitoring for category 4 to be maintained for

Door 1

A 2

the entire system.
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We train you on safety requirements
- enhance your knowledge!

What requirements are there today?

For international companies there are many new standards

and regulations with which to comply. There have also been
changes and revisions of existing standards and directives.

As a business and designer one is obliged to know about

and to follow all the regulations. But it can be difficult for each
individual company to keep track of all the new regulations
and how they should be applied.

Your local ABB Jokab Safety sales office can help you with
training and analysis during a build-up phase or as a
continuous consulting assignment.

Our course trainers have a extensive experience in machine safety

A distinguishing feature of all the engineers at ABB Jokab Safety is that they work daily with practical applications of standards
and regulations. This is true for everything from safety components for individual machines to entire deliveries of safety sys-
tems for larger production lines. Within the company there is also a very good knowledge of machine control and production.
We are also represented in standardisation groups which decide on European and International standards concerning machine
safety. Because ABB Jokab Safety is represented globally, we have the knowledge of safety requirements in different countries.

Training in machine safety

Are you building machines for sale or for your own use? Are you a user of machines? Are you working with
automation of production plants or do you make technical evaluations of machines prior to purchase?

Regardless of the purpose, there is a need for knowledge concerning what requirements and regulations exist
in respect of machine safety, and how they should be applied.

We offer company-adapted training in the following fields:

— Product liability and its consequences — Machine safety analysis; method and cases
— CE-labelling — Choice of safety measures/safety devices
— The Machine Directive and how to apply it — Requirements for manufacturer’s technical documentation
— Choice of certification procedure with examination of the — Requirements for manuals
parts which are required in order to be able to CE-label a — Requirements for "old machines”
machine
— Specific interpretation cases, e.g. re-construction of
— Harmonised standards and the applications of these, e.g. machines
- ENISO 13849-1/-2 — Changes in the Machine Directive
- ENISO 12100
— EN 60204-1
- EN ISO 13850 Company-adapted training in machine safety
- ENISO 13857 Contact your local sales office with questions and your current
— ENISO 13855 (previously EN 999) training needs. Together with you, we will customize the trai-

ning to your specific company requirements.
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Training in risk analysis

We regularly have training courses in our offices. One of these covers risk
analysis and how to choose production adapted measures.

A course in risk analysis contains the following:

Risk analysis - from theory to practice

What durability towards errors shall the safety system have?

Standard EN ISO 13849-1/-2

Safety distances for fencing systems and safety components - how do you choose?
Cases, practice and briefing of risk analysis and choice of actions

Product training

Our unique Pluto Safety PLC gives new and great possibilites to build-up a cost
effective and flexible safety system. With this also comes the demands of higher
knowledge. For you as a customer to be able to quickly get started using Plu-

to in the most effective way and to learn about its possibilities, we regularly offer
trainings at our local sales offices. In the training course cost is included a Pluto,
software for Pluto and full documentation. We also offer training on the other ABB
Jokab Safety products such as the Vital solution, safety relays and light beams/
curtains.

Training - Pluto and other ABB Jokab Safety products

Contact your local sales office with questions and your current training needs.
Together with you, we will customize the training to your specific company require-
ments.

Consulting

Do you need assistance in CE-marking a machine? Do you want a third

party to carry out a risk analysis on a machine line? Do you have the need

of a partner to examine how various regulations effect the safety of your -

machines? LT m—

We can offer assistance and support in both short and longer assignments.
Here are a few examples of what we can offer you: - - ——
— Risk analysis with proposal of measures. We do this together e —

with the customer and it is often done as a pilot-project so that the Stopping time measurement is required in

company afterwards themselves can carry out analysis. order to be able to determine the correct safety
— Guide the customer business through a CE-marking of machine/plant. distance.
— Write/review technical documentation/manuals
— Interpret standards and regulations Consulting - Contact us
— Stopping time measurement - We can measure the stopping time Come to us with your needs and we
on your machines with our Stopping time and motion analyser tool. will plan with you a suitable project
Knowledge of the stopping time is a prerequisite to be able to determine the cor-  programme. You can also contact us
rect safety distance. EN ISO 13855 (previously EN 999) gives the requirements. with short questions which we can solve
— Programming of Pluto Safety-PLC. directly over the phone or via e-mail.
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Pluto Safety PLC
With dynamic safety concept

Why should you have Pluto safety PLC?
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Why should you have Pluto safety PLC?

- for simplifying the design of and changes to safety systems!

Pluto is an "All-Master” safety PLC concept, that simplifies the design of safety systems and achieves the highest safety level
PL e according to EN ISO 13849-1 and SIL 3 according to EN 62061 and EN 61508. The key difference between Pluto and
conventional safety PLCs is that there is no "Master-Slave" relationship between the control units connected to the safety bus.
Each Pluto is a "Master” unit and can see the other Plutos' inputs and outputs, and can thereby make decisions about its own
safety environment.

This concept enables simple communication, programming and changes to the safety system. With the use of a "Gateway”
device, a Pluto can communicate with other bus systems and thereby form part of a larger network. Gateway units are available
for several different bus systems, such as Profibus, CanOpen, DeviceNet, Profinet, Ethernet/IP and Modbus TCP. With a Pluto
AS-i, both safety slaves and standard slaves can be handled.

Pluto offers an economic solution for both single machines and for major machine systems.

Our solution with All-Master

Pluto — All Master
201/0 +201/0 + 20 1/0
. . JZh 4

Pluto All-Master

Pluto All-Master

Pluto All-Master

VVVV VVVV VVVvY
4 + 4 + 4

31 AS-i
121/0 safety nodes

- <mm)
==

vvvyv

Y Pluto AS-i

Traditional safety PLC

AY
\
AY
\
AY
\
AY
\
AY
Bl )

Slaves

Safe bus

461/10 + 201/0

VVVVVYY \AAAL
6 + 4
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— to supervise safety devices!

P Lz

- .-'..—h'f'*._-ﬂ'.

L ECI
Light beams  Light grids/curtains 3-position =~ Sensors/

devices switches

[
Two-hand Emergency Strips Mats
controls stops

Most safety devices on the market can be connected di-
rectly to Pluto units. By using dynamic signals with sensors
from ABB Jokab Safety only one input is needed to achieve
the highest level of safety, compared to two inputs for other
manufacturers' PLCs. It is also possible to connect up to 10
sensors in series to a single input on Pluto and still achieve

- to save on inputs!

Dynamic signals

— 1-10 doors with one Eden per door
PLe

Pluto has inputs for static and
dynamic sensors. Several sen-
sors can be connected to one
dynamic input in accordance
with PL e.

11210141016

G IS IG1T

IO connections
Pluto has 10 connections that can be used in three ways:
— input

— output

— both input and output at the same time (e.g. for a reset button

with lamp indication)

input/output

K10 1T

the highest level of safety. For example non-contact Eden
sensors, Spot light beams and Tina emergency stop buttons
can all be connected in series to a single Pluto input. Even
mechanical switches can be connected to the "dynamic”
safety circuit using ABB Jokab Safety's various Tina adapters.
Pluto also has IO connections that can be used as both inputs
and outputs.

Dynamic signals
1-10 sensors

‘g?-l e
1
o

o—0
O 0 D0, O D
i !

8o v

Static inputs (mechanical switches)
2 for each door = PL e

———

|
|
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Connection examples for Pluto with safety bus

1. Gateway - For two-way safe bus communication between
Pluto and other control systems.

2. Absolute encoder - 8 single turn or multi turn absolute
encoders can be connected directly to the safety bus.

Gateway
Profibus DP

DeviceNet
CANopen
Ethernet

Safety bus for connection of
<¢— up to 32 Pluto units

I -——-—a e e o o oo oo eoeoeoeooeoeoooooooooooooo o

Pluto Manager

O r— - o
o ( \ Pluto B20
. | = -rw._.— r ?.‘ .

""'.—] ()
e \
|' .ﬁ.r. . ()
F3 215 }0
m ()
AT o
" = - (» e
| , ] =,
Bt | M & s ———
Free software at www.abb.com/jokabsafety, ()
A

Ladder with TUV-approved function blocks. 5 -

g o 4 independent

failsafe outputs

2 VVVY

Connection examples for Pluto without a safety bus

Pluto S20 Pluto S46

6. Stand alone Pluto 7. IDFIX - Identifies Pluto
Same functionality as other Plutos, but without safety If IDFIX PROG is used for single-Pluto, there is the option of
bus connections. copying a PLC program via the identification circuit over to

Pluto without having to connect a computer.
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3. Pluto bridge — With a Gateway it is possible to: 4. HMI - An HMI operator panel can communicate with Pluto

— increase the safety bus length in both directions. Connection can be made direct to the front
— use different bus speeds for each section of the Pluto.
— filter information from one section to reduce the load on

the safety bus. 5. Pluto AS-i — Can either be AS-i master on the AS-i bus or

work together with an AS-i master as a monitor. It includes
AS-i nodes, analogue and digital outputs, as well as safety
outputs. Also available as Pluto B42 AS-i for more 1/0. For

” _ more information see the AS-i safety chapter.
A ik "
Approvals
EN 61508, SIL 3

EN ISO 13849-1, PL e

. [ T
¥ ¥

el d dd
TPLUTD AS-d vF

Safety Monitor/ 34 pg.j safety slaves
Master

vvvvvy vvvv | ou.sse 98 )

6 independent 4 independent
failsafe outputs failsafe outputs
Overview Pluto Safety-PLC
Model 5 §) § % § g § g 27 % (<7)
Number of /O 20 46 20 22 20 45 20 46 12 42
Failsafe inputs 8 24 8 14 8 24 8 24 4 20
S s s
8 8 15 8 4 16
Analogue inputs 0-10V/4-20mA - - - - 4 8* - - - -
Counter inputs - - - - - 4 - - - -
Analogue inputs (0-27V) 1 3 1 1 1 3 1 3 4 3
Failsafe relay outputs 2 4 2 - 2 4 2 4 2 4
Failsafe transistor outputs 2 2 2 - 2 2 2 2 2 2
Pluto bus - - ° ° [ ® ® ° ° °
Pluto AS-i bus - - - - - - L] L]
Current monitoring - - 2 - - - - - - -
Dimensions (b x h x d) mm 45 x 84 90 x 84 45 x 84 45 x 84 45 x 84 90 x 84 45 x 84 90 x 84 45 x 84 90 x 84
x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118
Supply voltage 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC

*4 of the analogue inputs can be configured as counter inputs. The total number of analogue inputs + counter inputs = 8.
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Safety PLC
Pluto

-
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=FLUTD 20wl

Pluto Safety PLC facilitates the design of your safety
systems

Pluto is an All-Master system for dynamic and static safety
circuits where inputs and other information are shared over
the bus. Multiple safety sensors can be connected to a single
input and still achieve the highest level of safety. Pluto has in-
puts suited for every safety product on the market, and each
input function is configured in the accompanying software
Pluto Manager.

Besides failsafe inputs (1) Pluto has a number of failsafe relay
and transistor outputs (Q). On every Pluto unit there is also a
possibility of using a number of terminals as failsafe inputs,
non-failsafe outputs or both in and output simultaneously (IQ).
The characteristics of the terminals are easily configured in
Pluto Manager.

Safety in large and small systems

Pluto models with bus communication can be connected to
the Pluto bus where up to 32 Pluto units can interact and
control large as well as small safety systems. The fact that
Pluto is an All-Master system means that each Pluto unit
controls their outputs locally, while it is as easy to read other
Pluto units® inputs as their own. It is also easy to both read
and write to global memory locations available across the
Pluto bus.

Gateways can be connected to the Pluto bus for commu-
nication with other systems. The gateway models GATE D2

and C2 can also be used as an extension of the bus cable to
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_Controlof:

— Safety products in dynamic
and static circuits

— Electrically controlled actu-
ators such as contactors,
valves, motors

— Indicators and buttons

_Features:

— A Safety-PLC for each system
part

— Dispersed constructions of
machines

— Great flexibility

— Up to 10 sensors in series
connected to one input

— Software Pluto Manager free
of charge

— Handles conventional circuit
breakers as well as dynamical
sensors

— Custom made safety bus

extend the Pluto network. You can also connect speed and
position sensors via the Pluto bus.

Pluto is primarily designed to satisfy the requirements of EU
Machinery Directive (2006/42/EG) regarding safety in control
systems, but the system can also be used in other areas as
in the process industry, boiler plants etc which have similar
requirements.

Single Pluto - Pluto without safety bus

The Pluto models S20 and S46 without bus communication
are stand alone units which are perfectly suited for smaller
systems that do not require communication with other Pluto
units or gateways. In all other ways the S20 has the same
functionality as the B20 model, and the S46 as the

B46 model — but without a safety bus connection.

Current monitoring (Pluto A20 only)

Pluto A20 differs from the other models in that it can monitor
the current through the IQ16 and 1Q17 outputs. The function
is designed for, but not limited to, ensuring that the muting
lamps are working. The hardware for current monitoring is
not designed with individual redundancy, which means that
the function must be used dynamically if it is to be used in a



safety function. This means that the current must be read
and evaluated both when the output is enabled and disabled.

Pluto for the AS-i system

Pluto AS-i can either be AS-i master on the AS-i bus or
work together with an AS-i master as a monitor. It includes
AS-i nodes, analogue and digital outputs, as well as safety
outputs. Also available as Pluto B42 AS-i for more 1/0. For
more information see the AS-i safety chapter.

Pluto D20 and D45 - with analogue inputs

Pluto D20 is equipped with 4, and Pluto D45 with 8, safe
4-20mA/0-10V analogue inputs. These can be configured as
either “ordinary” failsafe inputs, as analogue inputs 0-10V or
as analogue inputs 4-20mA. For an application to reach

SIL 3/PL e it is required that two sensors in parallel with one
input each are being used.

Counter inputs Pluto D45

For Pluto D45 four of the analogue inputs can be configured
as counter inputs (pulse counting) which work for frequencies
up to 14000 Hz. As counter inputs IAO — IA3 can be used in
two ways, Up counting or Up/Down counting.

Pluto B22 - expansion module with increased number of
inputs

Pluto B22 is an expansion module without safety outputs. It
is equipped with 14 safe inputs and 8 safe inputs or non-safe
outputs.

Technical info - Dynamic signal

A dynamic signal makes it possible to achieve the highest le-
vel of safety with only one conductor. By transmitting a square
wave and then evaluating the signal when it comes back to
the controller you achieve the redundancy required. The signal
is inverted once at each safety sensor (if the protection is

OK) which makes it possible to detect short circuits across a
sensor. When the signal switches between high (+24 V) and
low (QV) it can be evaluated and tested about 200 times per
second.

Pluto can generate three unique dynamic signals; A pulse, B
pulse or C pulse. Short circuits between two different dynamic
signals are detected whenever the signal that is created is
different from the expected signal in Pluto. The kind of signal
Pluto expects at the input terminal is determined in Pluto Ma-
nager (A, B or C pulse and if the signal should be inverted or not).

Technical info - Static signal

Static signals (+24 V or 0 V) can be connected to all inputs on
Pluto. The kind of signal Pluto expects at the input terminal is
determined in Pluto Manager. To achieve a two-channel struc-
ture according to EN ISO 13849-1 you need two inputs.

Technical info - OSSD-signal

+24V - -

There are safety products with internal monitoring of dual
OSSD signals (the device detects its own faults rather than
Pluto doing this). From these devices, at least one of the two
signals is connected to an I-input in Pluto, i.e. both signals
must not be connected to the IQ-terminals. The terminal
blocks are then configured in Pluto Manager to expect static
inputs (OSSD signals are filtered internally in Pluto).

1Q - individual failsafe inputs and non-failsafe outputs
The 1Q terminals can be used either as individual failsafe input
or non-failsafe output (e.g. for indicator light or status sig-
nal). The terminal blocks can also be used as both input and
output simultaneously, which is useful for example for push
buttons (input) with indicator light (output). This function is
designed primarily for reset buttons to reduce the number of
used terminal blocks on the controller.

Technical info - | - individual failsafe inputs

All inputs are individually failsafe as each input is connected
separately to both processors in Pluto. In order to maintain
the redundancy required for two-channel structure and the
highest level of safety, the dynamic signal must be used.
When using static signals, two inputs must be used to achie-
ve two-channel structure. The expected signal to the termi-
nals blocks is determined in Pluto Manager (static or dynamic
signal).

Technical info - Q - individual failsafe outputs

All Q outputs are individually safe and are independently
programmable. There are both relay outputs and transistor
outputs.

Technical info - Transistor outputs (-24 VDC)

The transistor outputs are just like the relay outputs, that is
individually safe and independently programmable. However,
the transistor outputs are different from the relay outputs as
the internal connection provides the nominal input voltage -24
VDC, which is primarily intended for controlling electromecha-
nical components such as contactors and valves. As -24 VDC
is a unique signal in the majority of electrical cabinets and the
fact that the output is monitored by Pluto, short circuits with
other potentials can be detected right away.

Technical info - Pluto-bus

The Pluto-bus is a CAN-bus with its own safety protocol.
The bus cable can be up to 600 m long at the minimum bus
speed, and up to 150 m at 400 kb/s. The bus can be both
extended and connected to other types of buses through
gateways.
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Function Blocks for Analogue inputs Pluto

Configuration in Pluto Manager

The inputs can be configured under “I/O Options” in Pluto
Manager. As analogue inputs they can be configured either as
0-10V inputs, or as 4-20mA inputs. For Pluto D45 they can
also be configured as Counter inputs.

B R Search Took Window Help

FH & & B (L

xmer dver Pl G [+ fun i ASs5t
Failsafe inputs
Signal  Typeelsignal  Shape/Level Options
MAD  [argeiput =] [0-10v -] T I ho.fit
el favdogiout v [o-u =] [ o P
Mo fasegept | [ema =] T I o Fit
LTk Bl I oAl

[reskgrput =] [+mmn o]

1A0.0 and IA0.1 are configured as Analogue input 0-10V, and 1A0.2
and IA0.3 are configured as Analogue input 4-20mA.

ReadVoltage and ReadCurrent function blocks

For analogue input 0-10V the function block “ReadVoltage”

is needed, and for analogue input 4-20mA the function block
“ReadCurrent” is needed. There are also 32-bit versions of
these function blocks (“ReadVoltage_32” and “ReadCur-
rent_32") for use with Double Registers. As output from the
blocks there is one output with the absolute value in V or mA,
and one output which can be scaled as desired. The picture
and table below shows the “ReadCurrent” function block only,
but “ReadVoltage” works in the same way.

ReadCurrent Ok
153 MO0
e <
Current
RO.2
ScaledValus
RO.1
o S PNV S e |
ScaledValuey
O ——{e._20m

ReadCurrent function block. Description of inputs and outputs:
inp Input connected to the block.

Value 4mA Input value for scaling. At 4mA the output “Scaled value” will
show this value.

Value 20mA : Input value for scaling. At 20mA the output “Scaled value” will
show this value.

Q i OK output. Value is within range.

Current Output with calibrated absolute value in pA.

Scaled Value Qutput with scaled value.
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Counter inputs Pluto D45

For Pluto D45 the inputs IAO — IA3 can be configured as coun-
ter inputs (pulse counting). As counter inputs IAO — IA3 can be
used in two ways, Up counting or Up/Down counting.

B o e 56

B Fls Searck Took  Windsw  Help

=0 &8 4 B [

Ot S Prifit Camp. (8l g 5t Af- 8t

e SR

B ot Failsafe inputs
Frapect DA% [ oemeed
i‘. pend Sgnal  Typeolisigmal  Shape/Level  Dptions

[ ) 08 [Corne mout =] [Uo «] T I~ M
L S —— & - i
b fundeied =1 Moo ;
#b PcCodefecl | IAOR [Gnkbeed =] —1 T r

Configuration of counter input

Up count

When the input is configured for Up count Pluto counts the
pulses on the input. Via a function block the user gets the
pulse rate which for example can represent a speed. The
sensor can be anything, like an inductive sensor, photocell or
incremental encoder (HTL, 24V).

Pluto
+24V N
I/ ov IA0 i—<:g€::
“1eB _
IlL 6\2/4\/ & "_rgl:{:
[R]

Example of speed monitoring. The sensors can for example be
proximity switches or photocells. Any of the inputs I1A0..1A3 can
be used.

Up/Down count

With the function Up/Down count it is possible to detect the
direction of the movement. A pair of inputs, IA0/IA1 and/or
IA2/IA3 can be configured as Up/Down counters. In order

to make up/down counting it requires that the sensors can
produce A/B-pulses. A/B-pulses are two square wave signals
that are 90° phase shifted to each other. The sensor is typi-
cally an incremental encoder with HTL (24V) interface.

ey | Pluto
@ —
B 11
+24V
ov
AL
B 11

Example of speed monitoring with incremental encoders leaving
A and B pulses to two inputs, IA0-1A1 or IA2-1A3. The direction is
then possible to measure.

Sensor types

The upper frequency limit is dependent on the type of senor.
For incremental encoders with HTL output (“push — pull”) the
counter inputs work for frequencies up to 14 kHz.

For photocells, proximity switches, inductive sensors etc.
which normally do not have a “push — pull” output the maxi-
mum frequency might typically be 1 — 4 kHz, but the limit is
also dependent on the output resistance, the cable length etc.

Function blocks for speed monitoring
For inputs configured as Up count the function block “HS_
SpeedCount_Up” shall be used.

HE_SpeeiCrard L walsd
=3

e g————

eaprviord—

For inputs configured as Up/Down count the function
block “HS_SpeedCount_Dir” shall be used.

H5_SpoedCount_Dir Wl
T3 L]
_____mam i

Spend
ROLD

coprotomd—
Spod_Hz
RILL

navrecd— D

>_

O

The function block “SpeedMon1” is intended to be used for
redundant speed monitoring, but has also functions for stand
still monitoring and safe low speed. It has two inputs for
speed values. These input registers can take their values from
different sources such as the function blocks for incremental
encoders, absolute encoders, analogue inputs etc. The input
“Speed” is a primary input for a speed value and “Comp-
Speed” is a secondary channel for monitoring the correctness
of the primary speed value.

Sowed]_PubtePirSec_|AD Cowedon WaligtSemid
3.7 153 ' M3LID
e <
Spewdvalid)
AbrsEngpder o ChochdtSoend
A0 R30.29
O comoteed (R |
WakzSprod)
| —
Silsand?
M¥L11
e
Standstl
Sl o Spead
Mg, 12
ol 0.
RS ——fovem —
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Input connection

The system offers solutions for both single and two-channel safety devices. In order to monitor wiring short-circuits it is possib-
le to use up to three different dynamic signals and static voltage (+24 V) to supply the inputs. The inputs are then programmed
to only accept one of the signal types.

In a two-channel system both channels will be measured, using two different signals. The system will thereby be able to detect
a short-circuit between the channels.

In a single channel system the dynamic signal is modified at each sensor. A short-circuit between the input and the output
of the sensor will be detected at the Pluto input. PL e according to EN ISO 13849-1 can thus be achieved by using only one
channel and one input.

+24v
[ el T I
Tino | "J| |
" [ Emergency
stop with |+ - |)—'—<| - | Eden sensor
7 Tina Spot light
I_ beam t | adam 3
n
— €
+ - + -
Emergency J
stop with | |
] ‘ ! Tina - P—»—q tT |
< /m o u
cl ¢ ¢
>~ P
Al Al A
I I [ I I. I I I. I
1Q 10.. IQ
IQ. [Q. IR. \ v / \ v /
Two-channel system Single channel dynamic system

Input connection alternative in accordance with PL e EN ISO 13849-1.

Reset button that uses the combined input and output facility

c |

|
8| 3 . |
c Resetting with a lamp :
= I i — 1 ) I
| I I input/output I

- b 1010 ..1017
| I |
| | |
T | |
- |
|
I

@ 1I_ 1016 .|Q17(Current monitoring)

I
|
I
!

Both a lamp and a pushbutton can be connected to the same terminal. This function is for resetting safety devices and to
reduce the number of I/0Os used.
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Output connector expansion

| |
I I
I i, I

|_2:1-V_OV _ i 03_ 1
e i
“hl | 1 safety level.
! am¥
Al A2 Al X4
Supply: Input Test
24VDC
Type:BT50  JOKAB SAFETY

]

13 14 23 24 33 34 41 42

Using an expansion relay, such as BT50, the number of safe
outputs in Pluto can be expanded. The connection shall be
made as shown in the figure. Several expansion relays can be
connected to a single Pluto safety output while retaining the

/O Overview
Transistor output,
Pluto bus 1 Inputs, individual failsafe individual failsafe
VY S
CH CL I ) "o . .
10 11 12 13 14 5 16 17 A A
Al
Pluto A20, B20, S20 SRat Q2 Q3
1Q10 Q11 Q12 Q13 Q14 Q15  1Q16 Q17 Qo at
A A
o | o
= ID 0V +24V
——— 9 SN———"" Identifier
Current monitored Relay output, input ower
individual failsafe
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs
1) Not S-models, S20,...
2) Current monitored only on A20
Inputs, individual failsafe '_I'ra_n§istor ot_Jtput,
Pluto bus individual failsafe
0-10V/4-20mA "
CH CL IAOQ\I\I IAI(m IAZ{m IA3(m I40 IS(W IBQ I70 B:E B:E
DI DI DI DI DI DI DI DI
Al Al Al Al Al A A
Pluto D20 0-24v Q2 Q3
1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 Q17 Qo0 Q1
A A
= | = | ID oV +24V
N Identifier M
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs Relay output, input ower

individual failsafe
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Pluto bus

Inputs, individual failsafe

cH o T T R N AN )
10 I 15 16 17

Pluto B22 &

SR41

1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16

| 0 ke s

ID oV +24V
Identifier v
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs input Power

Digital inputs, individual failsafe

Analogue inputs 0-10V/4-20mA

Fast counter

Inputs, individual failsafe

Inputs, individual failsafe

DI Al DI Al DI Al DI Al DI Al DI Al DI Al DI Al
A0 IA1 A2 1A3 IA4 1A5 1A IA7 130 131 132 133 134 I35 140 141 142 143 144 145 147
AllB
20 AL
:] oV Powelr o
supply AllB
ov Q1 ADBY
Pluto D45 —
» ID Identifier IDFIX
All B
Safety outputs Q4 LL
» CH
AllB
» CL Pluto bus @ LL
» CS (Shield) 4u
IQ10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q24 1Q25 1Q26 Q2 ;\314'851[‘
“ “ “ “ 1] “ “ “ “ “ “ “ “ “ 1] Q3 ASTABSTA
Failsafe inputs / Outputs (not failsafe) / Dynamic outputs
Inputs, individual failsafe
Inputs, individual failsafe Inputs, individual failsafe
Digital/Analogue
S\
0 N 2 13 14 {SPH ’I/gﬂ ’:’7\” 130 131 132 133 134 135 136 141 142 143 144 145 146 147
Al Al Al
AllB
SR SR41 SR45 SR46 Qo LL
Power |_—0|_
:] supply Pluto B46, S46 ADs
ov Q1 LL
1L
» ID Identifier IDFIX AldB
Safety outputs Q4 LL
» CH AllB
Pluto bus D Qs LL
» CL al]
Q10 1Q11 1Q12 1Q13 IQ14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 Q25 1Q26 1Q27 Q2 /}11_851[‘
“ I] “ 1] “ 1] “ “ “ 1] “ “ “ “ “ “ Q3 A¥B¥

1) Not S46
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Failsafe inputs / Outputs (not failsafe) / Dynamic outputs




Power

supply IcIJDlile CAN-bus AS-Interface Inputs, individual failsafe
entifier
" input / \ / \
© < & © © o «—p L ® & R ®
+24V 0V ID CH CL ASI+ ASI- 0 Q n Q
10 I 12 13
Pluto AS-i

1Q10 1Q11 1Q12 1Q13 Q2 Q3

Qo Q1
DI Al DI Al DI Al DI Al
A TA j N
B B
M B B

Failsafe inputs / Analogue inputs

Safety outputs
Outputs (not failsafe) / Dynamic outputs
Inputs, individual failsafe
AS-Interface — Inputs, individual failsafe Inputs, individual failsafe
" Digital/Analogue
S/
ASi+ ASi+ 10 ’:’1\”{’2\”{’3\” 130 131 132 133 134 135 136 137 140 141 142 143 144 145 146 147
Al Al Al

4 +24V SR41 SR45 SR46 Qo AEL

Power —— 11
¢ OV | o4

S|
.:] ov upPy , Q1'15LBL

Pluto B42 AS-i

14
¢ ID Identifier IDFIX All B
Safety outputs ¢ Q4 R

¢ CH as|[ARBE
¢ CL Pluto bus i

41
¢ CS
Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 Q2

il el gl el el el el el sl el el ™

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs

4

ha
-Bk]z-*

%

ID: Connection for identifier, which has a unique ID number that can be read by the system.

I.. Safety inputs (24 VDC) that are individually failsafe. This means that the highest level of safety can be achieved with
only one input if ABB Jokab Safety dynamic safety components are used.
Otherwise two inputs are required for each safety function.

Q.. I/0 that can be used for safety inputs or signal outputs, e.g. to indicate or control functions that are not safety-rela-
ted. For 1Q.. as safety inputs, refer to ..

QO, Q1: Failsafe relay outputs that are individually failsafe and individually programmable.

Q2, Q8: Failsafe transistor outputs (-24 VDC) that are individually failsafe and individually programmable. Intended for electro-
mechanical components such as contactors and valves.

Q4, Q5 Failsafe relay outputs with common potential that are individually failsafe and individually programmable.
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Technical data -
type-specific

Pluto A20 Pluto B20 Pluto B22 D20 S20

201/0 201/0 22 1/0 201/0 201/0

Current monitoring Analogue inputs Without safety bus
Article number 2TLA020070R4500 2TLA020070R4600 2TLA020070R4800 2TLA020070R6400 2TLA020070R4700
Failsafe inbﬁts 8 (10..17) £8(10.17) {14 (10..17, 120..125) £8(10.17) 8 (|o...|7)w

Failsafe inputs or
non-failsafe outputs

~ 8 (Q10.1a17)

£ 8(Q10..1Q17)
i Max total load 2.5 A

£ 8(1Q10..1Q17)
{ Max total load 2.5 A

£ 8(1Q10..1Q17)
{ Max total load 2.5 A

. 8(Q10..1Q17)

| Max total load 2.5 A

 Max total load 2.5 A

(0-10V/4-20 mA) B B . 4 -
Counter inup;uts - - - — _
“‘A‘na\ogue'i‘rgputs (Oé?V) H 1(15) 1(5) 1(15) 1(15) 1(15)
Fallsafe relay outputs 2 (o.Q) 2(Q0.Q1) - 2(Q0..Q1) 2(Q0.Q1)
Failsafe tréﬁsistor otjtputs H 2 (Q2..Q9) 2 (Q2..Q3) - 2 (Q2..Q3) 2 (Q2..Qé~‘)“
“Current m'é‘nitoring H 2 (IQ16, 1Q17) - - - i
| 0-1.0 A £10%

100...300 mA

100...300 mA

100...300 mA

100...300 mA

100...300 mA

: BA

: BA

: BA : BA

{ BA

45 x 84 x 118 mm

45 x 84 x 118 mm

45 x 84 x 118 mm

45 x 84 x 118 mm

45 x 84 x 118 mm

Safety level

EN 954-1

EN ISO 13849-1
EN 61508

EN 62061

Relay output
Transistor output:0

Failsafe inputs | & 1Q
10..7 (130..37, 140..47)
1Q10..17 (1Q20..27)

Current at 24 V
Max. overvoltage

24 VDC +15%
{ 35 mm DIN rail

: Grey

Cat. 4
{PL e/Cat. 4
- sIL3
‘SIL3

| 2.00x10°

+24 V (for PNP sensors)
{ +24 V (for PNP sensors)
1Q also configurable as non-failsafe

: outputs.
5.1 mA

27 V continuous
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Failsafe outputs Q

Q2, Q3

Output voltage tolerance
QO, Q1, (Q4, Q5)

Non-failsafe outputs Q
1Q10..17 (1Q20..27)

Max. current/output

Indicator
Input/output LED
Display

Pluto safety bus

Max number of Pluto units on the
databus

Databus type

Databus speeds

Databus cable length

| Transistor, -24VDC, 800 mA
Supply voltage - 1.5 V at 800 mA

Relay outputs

| VAC-12: 250 V/1.5 A
| VAC-15: 250 V/1.5 A
| VDC-12: 50 V/1.5 A

Transistor +24V, PNP "open coll-
i ector" also configurable as failsafe

inputs.

1 per I/0O (green)

i 7-segments, two characters

32

CAN

100, 125, 200, 250, 400, 500, 800,
1000 kb/s

Up to 600 m, 150 m at 400 kb/s




Pluto B46 Pluto D45 Pluto S46 Pluto AS-i Pluto B42 AS-i

46 1/0 451/0 46 1/0 AS-i bus AS-i bus
Analogue/counter inputs Without safety bus

2TLA020070R1700 2TLA020070R6600 2TLA020070R1800 2TLA020070R1100 2TLA020070R1400

24 (10.17, 130,187, 140.147) 24 (10..17, 130..137, 140..147) 24 (10..17, 130..137, 140..147) 4(10..13) 20 (10..13, 130..147)

16(Q10.1Q17,1020.1Q27) | 15(Q10.1Q17,1020.1Q26)  : 16 (Q10.1Q17,1Q20.1Q27)  : 4 (Q10.1Q13) 16 (1Q10.1027)

Max totgl load 2A

\ Max total load 2A

: Max total load 2A

© Max total load 2A

" Max total load 2A

_ 4* - _ _
I 8* — — —

3(15..17) 3(1Q10.1Q12) 3(15..17) 4 (1Q10.1Q13) 3(1.13)

4(Q0.Q1 & Q4..05) 4(Q0..Q1 & Q4..05) 4(Q0..Q1 & Q4..Q5) 2 (Q0..Q1) 4(Q0..Q1 & Q4..05)
2 (Q2..Q3) 2 (Q2..Q3) 2 (Q2.Q3) 2 (Q2..Q3) 2 (Q2..Q3)
100.500mA 100...500 mA 100...500 mA 100 mA 150 mA

10A £ 10A £ 10A : BA £ 10A
90x84x118mm 90 x 84 x 118 mm 90 x 84 x 118 mm 45 x 84 x 118 mm 90 x 84 x 118 mm

*4 of the analogue inputs can be configured as counter inputs. The total number of analogue inputs + counter inputs = 8.

Pluto AS-i bus

Master profile
Number of slave units
Bus operation mode

Bus cable length:

Temperature
Ambient temperature

Storage and transport

Response times

Dyn. A or static input to relay

output
Dyn. A or static input to
transistor output

Dyn. B or Dyn. C input to

relay output

Dyn. B or Dyn. C input to

transistor output
Software setting "NoFilt"

AS-i bus to relay output

AS-i bus to transistor output

M2

: 31/62

E Master

Safety monitor

module.
: Up to 500 m

{ 10°C to +50°C

Safety monitor, slave and safe I/0

{ 100 m between each repeater

Databus between Pluto units

Databus between Pluto units

at fault condition

Additional Response times :

10 ms
£ 10-40 ms

Enclosure classification

Enclosure

Connection terminals

' IP40, IEC 60 529
£ 1P20, IEC 60 529

The terminal blocks are detachable without needing to disconnect the
wiring. The units shall be assembled with a gap of at least 5 mm.

25°C to +55°C

<20.5 ms + program exec. time

 <16.5ms + program exec. time

| & 1Q inputs

<23 ms + program exec. time
<19 ms + program exec. time
5 ms shorter response time on

<383 ms + prog. execution time

<29 ms + prog. execution time
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APPLICATION EXAMPLE - Pluto

Robot cell with Pluto

N

A 4 4

A A A

Description

The example describes a processing machine served by a
robot. The machine safety system consists of one (Pluto 1) to
which all protection has been connected. The robot has been
equipped with a (Pluto 0) to which the cell protection has
been connected. The Pluto for the machine has been connec-
ted via a databus cable to the robot's Pluto so that common
functions, such as emergency stop, can be used by the whole
cell.
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Function

Emergency stop takes priority and will stop both the machine
and the robot. The machine hatch acts as the zone divider,
when the hatch is closed the machine forms one zone and the
robot another zone. When the machine hatch is open, both
the machine and the robot belong to the same zone. If the
door is opened when the machine hatch is open, the machi-
ne and the robot will both stop, but if the machine hatch is
closed, only the robot will be stopped.

After the door has been opened, the system must be reset by
means of the reset button on the outside of the door. Emer-
gency stop is reset when the pressed-in button is pulled out.
NOTE. The cell operating cycle must not however start imme-
diately on resetting the emergency stop or the door.



Electrical connections

Cakinet Robot Cabinet Machine
T -
’ 77777 Pluto bus | | r——— 7 :/ ‘: |
| Emergency stop | : Emergency stop | | Interlocking switch |
7] |
’ (I | || S [ |
| | L =Trre | o
A ) I IR ) ) B
| || |
FH 1200
’ Pluto 0
- K o |
10 . o0
'm e i Pluto 1
> o |Machine
’ i '?"f'gv‘ I/ 1 | | ——|Emergency stop
N |
Supply:  Input Test
:I 2 24V0C I a1 |Machine
’ TypesBTS0_ JOKAB SAFETY ‘ | ——1Protective stop
RN " o
| 5| Lasese sl |
) % BuBABH e
s N «
TypeBTSO  JOKAB SAFETY
’ Dyn Ut | 1010 \ Robot | | Dyn Out 1010 |
N Auto stop N
1514332403 % 4 4
’ Light I | | Light |
button button
s Robot s
’ Emergency stop ‘ | |
Reset Gate Reset Hatch
| . [ |
1 |
| | [ |
L =__1 L =__1
’ a4 v e | | +24 V DC |
T ov T ov

= Pluto Manager - [Example]
! File Search Tools Window Help

= & & 4 2§ B

Open Save Prnt Comp.Down Online Start Bus St AS- St

B Preferences
=68 Projects
E|-- 4 am
B Puod
[ 140 Options
% ‘Yariables IEHampIe Fobat cell

Example (CAExample\Example.sps)

Praject Mame

44+ FlcCode
Fluto 1 Froject Dezcription
[ 140 Options Project created by: ;I
B Warables
4+ PlcCode Project reviewed by

Project approved by:

Histary:
2010-10-19 - Project created

E
Function Libraries

|<fun005.fps> Change... |

Baudrate Pluto Canbus

I Default (400 kbit's] = I [ Include source code in compiled file
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APPLICATION EXAMPLE - Pluto

PLC code Pluto 0 - Robot cabinet

n 2
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Two channel monitoring with automatic reset of emergency stop at the door.

PO_ES1_Ch1 TC1S PO_ES_OK
I0.0‘ | GMo0.0
1o In1
PO_ES1_Ch2
IO.1‘ |
b In2
tart
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
10.0=P0_ES1_Ch1 Emergency stop 1 channel 1 - Static
10.1=P0_ES1_Ch2 Emergency stop 1 channel 2 - Dynamic A non-inverted
Emergency stop of robot.
When the emergency stop is actuated the robot will make an emergency stop.
In order to restore safety requires the emergency stop button needs to be reset.
An emergency stop from the machine panel will also emergency stop the robot.
PO_ES_OK P1_ES_OK PO_ES
GM‘0.0‘ GM‘1 .O‘ Q0.3
Lo Lo
GM0.0=P0_ES_OK Emergency stop OK in Pluto 0
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
Q0.3=P0_ES Robot emergency stop - Expansion BT50 relay
Auto stop of robot.
When the door to the robot cell is opened the robot is auto stopped.
To reset the safety the door needs to be closed and the reset button pressed and released.
Note that 1Q15 of the Pluto is used both as a button in and to indicate diffirent reset states.
Constant light means reset is not possible, safety not ok.
Flash 0.4 s high, 0.6 s low means reset is possible but not performed.
No light means reset has been performed and the safety is ok.
PO_Eden1 ResetT PO_AS_OK
I0.2‘ | Q0.2
o In1 d
PO_LB1_In PO_LB1_Out
I0.1§ | Q0.15
'N/ Reset
IndRese
Test

10.15=P0_LB1_In
10.2=P0_Eden1
QO0.15=P0_LB1_0Out
Q0.2=P0_AS_OK

Reset Door - Light button input - Dynamic A
Door Eden sensor - Dynamic A

Reset Door - Light button output - Static
Robot auto stop - Expansion BT50 relay




Alarm 03 - Machine hatch open.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_Hatch_OK PO0_AS_OK SR_ErrorCode=0 SR_PlutoDisplay=203
GM1.1 Q0.2 SR0.11=0 SR0.10=203
/] d ammmyn L
GM1.1=P1_Hatch_OK Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SRO0.11=SR_ErrorCode Error code

Alarm 02 - Door open.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_Eden1  SR_ErrorCode=0 SR_PlutoDisplay=202
10.2 SR0.11=0 SR0.10=202
U B
10.2=P0_Eden1 Door Eden sensor - Dynamic A
SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SRO0.11=SR_ErrorCode Error code

Alarm 01 - Emergency stop actuated.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_ES_OK SR_ErrorCode=0 SR_PlutoDisplay=201

GMO0.0 SR0.11=0 SR0.10=201
e B

GM0.0=P0_ES_OK Emergency stop OK in Pluto 0

SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no

SRO0.11=SR_ErrorCode Error code
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APPLICATION EXAMPLE - Pluto

PLC code Pluto 1 - Machine cabinet
1

T

2 'Two channel monitoring with automatic reset of emergency stop at the machine hatch.
P1_ES1_Ch1 TC1S P1_ES_OK
1.1 GM1.0
— In1 Qq—<C >
P1_ES1_Ch2
1.2
| In2
Start
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
11.1=P1_ES1_Ch1 Emergency stop 1 channel 1- Dynamic A non-inverted
11.2=P1_ES1_Ch2 Emergency stop 1 channel 2 - Static
3 'Two channel monitoring with automatic reset of interlocking switch of the machine hatch.
P1_IS1_Ch1 TC1S P1_Hatch_OK
1.3 GM1.1
—1 | In1 q—< >—
P1_IS1_Ch2
11.4
— In2
Start
GM1.1=P1_Hatch_OK Hatch closed
11.3=P1_IS1_Ch1 Interlocking switch channel 1 - Dynamic A non-inverted
11.4=P1_IS1_Ch2 Interlocking switch channel 2 - Static
4 Emergency stop of machine.
'When the emergency stop is actuated the machine will make an emergency stop.
In order to restore safety requires the emergency stop button needs to be reset.
/An emergency stop from the robot will also emergency stop the machine.
P1_ES_OK PO_ES_OK P1_ES
GM1.0 GMo0.0 Q1.0
— | N >—
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
Q1.0=P1_ES Machine Emergency Stop
5 Monitoring of the hatch.
\When the hatch is opened the monitoring of the hatch is inactive.
'To reset the safety the hatch needs to be closed and the reset button pressed and released.
Note that IQ15 of the Pluto is used both as a button in and to indicate different reset states.
Constant light means reset is not possible, safety not ok.
Flash 0.4 s high, 0.6 s low means reset is possible but not performed.
No light means reset has been performed and the safety is ok.
P1_Hatch_OK ResetT HB_Hatch_OK
GM1.1 M1.0
— Int q—<C >
P1_LB1_In HB_Ind_Hatch_OK
11.15 M1.1
N Reset >—
IndReset
Test
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10

GM1.1=P1_Hatch_OK Hatch closed

11.15=P1_LB1_In Reset Hatch - Light button input - Dynamic A
M1.0=HB_Hatch_OK Help Bit - Hatch closed
M1.1=HB_Ind_Hatch_OK Help Bit - Indication Reset Hatch

Light button indication of the reset of the hatch.

If the robot cell's door is closed and reset no light indication is needed inside the cell.

HB_Ind_Hatch_OK PO_AS_OK P1_LB1_Out
M1.1 Q0.2 Q1.15

} v
M1.1=HB_Ind_Hatch_OK Help Bit - Indication Reset Hatch
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
Q1.15=P1_LB1_Out Reset Hatch - Light button output - Static
Protective stop of the machine.
Either the hatch is closed and reset or the door to the robot cell is closed and reset.
This means the cell can work with the hatch both open or closed as long as the cell's door is closed and reset.
HB_Hatch_OK P1_PS
M1.0 Q1.1
— | >—
PO_AS_OK
Q0.2
—t
M1.0=HB_Hatch_OK Help Bit - Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
Q1.1=P1_PS Machine Protective Stop

/Alarm 03 - Machine hatch open.

[To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_Hatch_OK PO_AS_OK SR_ErrorCode=0 SR_PIlutoDisplay=203
GM1.1 Q0.2 SR1.11=0 SR1.10=203
1/ L1 ammmmmn I
GM1.1=P1_Hatch_OK Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code

/Alarm 02 - Door open.

'To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
/A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_Eden1  SR_ErrorCode=0 SR_PlutoDisplay=202
10.2 SR1.11=0 SR1.10=202
— 1/ G I
10.2=P0_Eden1 Door Eden sensor - Dynamic A
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code

/Alarm 01 - Emergency stop actuated.

'To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
/A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_ES_OK SR_ErrorCode=0 SR_PlutoDisplay=201
GM1.0 SR1.11=0 SR1.10=201
R — I
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code
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Pluto gateway
GATE-P2

Profibus DP

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via PROFIBUS a supervisory PLC system can have access to
the I/0 and other variables in a Pluto safety PLC. Global 1/0

in a Pluto safety PLC are accessible via PROFIBUS modules
in the gateway, one module for each Pluto unit. Local data in
Pluto units can be read by a "local data” module together with
the PLC codes in the supervisory system.

Data to Pluto

Via PROFIBUS a supervisory PLC system can transmit non-
safety-related information to a Pluto safety PLC. A total of
64 Boolean values and 8 different 16-bit registers can be
transmitted. Function blocks for these functions are available
in Pluto Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For Profibus

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

PLC function blocks

To simplify the integration of a Pluto gateway PROFIBUS
into the supervisory PLC system, ABB Jokab Safety provi-
des ready-made function blocks for several popular brands
of PLC. The function blocks make it easier to receive and
send information to the Pluto system. The function blocks
are supplied as open units with full access for the customer
to change and add functions. These function blocks can be
obtained via www.abb.com/jokabsafety.

Pluto safety bus LED
"K" button

PC port
Profibus LED

Profibus connector




Technical data - GATE-P2

Article number

| 2TLA020071R8000

Databuses

-Pluto safety bus CAN (isolated)
: -PROFIBUS RS485 (isolated)

Pluto safety bus speeds

100, 200, 250, 400, 500, 800 and 1000 kbit/s
(automatic speed detection)

PROFIBUS speed

Up to 12 Mbit/s (automatic speed detection)

PROFIBUS address

Setting via DIP switches (0-99)

PROFIBUS version

DP slave, DP-VO

Connections

: Top, 3-pole terminal for Pluto safety bus (included)
Front, standard 9-pole PROFIBUS connection.
Bottom, 2-pole terminal for 24 VDC (included)

Status indication

Pluto safety bus status indication via LED
{ PROFIBUS status indication via LED

Operating voltage

24 VDG, -15% till +20%

Current at 24 V

< 100 mA (recommended fuse <6 A)

Dimensions (w x h x d)

22.5x 101 x 119 mm

Installation

35 mm DIN rail

Operating temperature
(ambient)

-10°C to + 55°C

Temperature, transport and

storage

-25°C to + 55°C

Humidity

EN 60 204-1 50% at 40°C (ambient 90% at 20°C)

Enclosure classification

Enclosure IP20 - IEC 60 529
Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto Profibus

PLC

Profibus, non safety

Pluto CAN bus, safety

Gateway

]

M‘:N’d‘u M‘:Mﬁ
mlm 220 | 022
Pluto Pluto

SO0 | 60

@22 | 2@

Pluto

101 mm
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Pluto gateway
GATE-D2

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via DeviceNet a supervisory PLC system can have access to
the 1/0 and other variables in a Pluto safety PLC. Global I/0Os
in a Pluto safety PLC are accessible via DeviceNet "implicit”

messages. Local data in Pluto units can be read via Device-

Net "explicit” messages.

Data to Pluto

Via DeviceNet a supervisory PLC system can transmit non-
safety-related information to a Pluto safety PLC. A total of
64 Boolean values and 8 different 16-bit registers can be
transmitted (via DeviceNet "implicit” or "explicit” messages).
Function blocks for these commands are available in Pluto
Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For DeviceNet and
Pluto bridge

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Pluto bridge

A GATE-D2 can also be used to advantage as a CAN bridge
when it is required to divide a Pluto safety bus into several
sections. This is particularly useful when long databus cables
are needed.

There is also a built-in filter function which makes it possible
to block any data that is not required for use on the other side
of the bridge, which reduces the databus loading in the other
sections and thereby permits longer databus cables.

ABB Robotics IRC5

PLUTO GATE-D2 has support for integration into an ABB
Robotics IRC5-system. The documentation that describes this
integration can be obtained via www.abb.com/jokabsafety.

Pluto safety bus LED
"K" button

PC port
DeviceNet LED

<«— DeviceNet connector




Technical data - GATE-D2

Article number 2TLA020071R8200

..‘béfé‘ksuses ..................... -Pluto safetu)}“bus CAN (solated)y
. -DeviceNet CAN (isolated)

“Ei'L.J'{(;"safety 't;L'J.;SpeedS' .......... 100, 200, 250, 400, 500, 800 and 1000 kbit's
(automatic speed detection)

DevwceNet speed ........... 125, 250 arkw‘(':‘l"500 Kbit/s (set via DIP switch)

DevwceNet address ........... Setting via DIP switches 1-63)

DeviceNet Version ODVAverson20

..‘ééhmr‘w“ections; .................... : Top, 3—poléﬁt‘érminal for Pluto safety bus (included)

Front, 5-pole terminal for DeviceNet (included)
Bottom, 2-pole terminal for 24 VDC (included)

Status indications Pluto safety bus status indication via LED
DeviceNet MNS status indication via LED
Operating voltage 24VDC, 5% il +20%
Current at 24V """"""""""" <100 mA (fééommended fuse<6A)
“‘b.i'r”r.]‘é.r‘lsions (th xd) 22.5 x 101 x119 om
Cnstallaton ssmmDINral

Temperature,

transport and storage -25°C to + 55°C

Humidity EN 60 204-1 50% at 40°C (ambient 90% at 20°C)
Enclosure classification Enclosure IP20 - IEC 60 529

Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto DeviceNet

PLC

DeviceNet, non safety

Gateway
Pluto CAN bus, safety
1 1 )
PPl Lalavdin PePooctoled
]|
T ) T
mlm mlm mlm 22.5 mm
Pluto Pluto Pluto
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Pluto gateway
GATE-C2

CANopen

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via CANopen a supervisory PLC system can have access to
the 1/0 and other variables in a Pluto safety PLC. Global I/

Os in a Pluto safety PLC are accessible via CANopen PDO
messages. Local data in Pluto units can be read via CANopen
SDO messages together with the PLC codes in the superviso-
ry system.

Data to Pluto

Via CANopen a supervisory PLC system can send non-safety-
related information to a Pluto safety PLC. A total of 64 Boo-
lean values and 8 different 16-bit registers can be transmitted
(CANopen PDO or SDO messages). Function blocks for these
commands are available in Pluto Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For CANopen and
Pluto-bridge

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Pluto bridge

A GATE-C2 can also be used to advantage as a CAN bridge
when it is required to divide a Pluto safety bus into several
sections. This is particularly useful when long databus cables
are needed.

There is also a built-in filter function which makes it possible
to block any data that is not required for use on the other side
of the bridge, which reduces the databus loading in the other
sections and thereby permits longer databus cables.

Pluto safety bus LED
"K" button

PC port
CANopen LED




Technical data - GATE-C2

Article number

| 2TLA020071R8100

-Pluto safety bus CAN (isolated)
: -CANopen CAN (isolated)

100, 200, 250, 400, 500, 800 and 1000 kbit/s
(automatic speed detection)

125, 250 and 500 kbit/s (set via DIP switch)
10, 20, 50, 100, 125, 250, 500, 800 and 1000 kbit/s (via software)

Setting via DIP switches or software (1-63)

"Version 4.02 of the CiA Draft Stéﬁdard 3017

Top, 3-pole terminal for Pluto safety bus (included)
Front, 5-pole terminal for CANopen (included)
Bottom, 2-pole terminal for 24 VDC (included)

Pluto safety bus status indication via LED
CANopen status indication via LED

24 VDG, -15% till +20%

< 100 mA (recommended fuse <6 A)

22.5x101 x 119 mm

35 mm DIN rail

-10°C to + 55°C

Temperature, transport and
storage

-256°C to + 65°C

EN 60 204-1 50% at 40°C (ambient 90% at 20°C)

Enclosure classification

Enclosure IP20 - IEC 60 529
Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto CANopen

PLC

CANopen, non safety

Gateway

Pluto CAN bus, safety
I;r<>< > >

1 1 )
EXYNXTN EXYNXYN TYWYY)

T T - T
@20 | 022 @200 | 022 mlm
Pluto Pluto Pluto

101 mm
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Pluto gateway
GATE-E2

Profinet

Ethernet/IP
Modbus TCP

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Protocol

PLUTO Gateway GATE-E2 handles the status from and to
Pluto safety PLCs via Ethernet protocols EtherNet/IP, PRO-
FINET, Modbus TCP and a simple binary protocol that uses
TCP/IP.

For IP-address configuration, etc. there is a simple web server
and a terminal server.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— Profinet, Ethernet/IP,
Modbus TCP

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Data from Pluto

Via one of the Ethernet protocols a supervisory PLC system
can have access to the I/0 and other variables in a Pluto
safety PLC. Global I/Os in a Pluto safety PLC are accessible
via the usual I/O transfer in the respective protocol. Local data
in Pluto units can be read by special commands together with
the PLC codes in the supervisory system.

Data to Pluto

Via the Ethernet protocol a supervisory PLC system can
transmit non-safety-related information to a Pluto safety PLC.
A total of 64 Boolean values and 8 different 16-bit registers
can be transmitted. Function blocks for these functions are
available in Pluto Manager.

Pluto safety bus LED
"K" button

PC port

Ethernet LED

Ethernet connector




Technical data - GATE-E2

Article number

2TLA020071R8300

" Pluto-bus CAN (isolated)

Profinet (isolated)

Ethernet/IP (isolated)

Modbus TCP (isolated)

100, 200, 250, 400, 500, 800 and
- 1000 Kbit/s
(automatic speed detection)

"""""" 10100 Mbit/s

' Half and full duplex

Ethernet protocol

Status from and to Pluto safety PLC
- EtherNet/IP

i - PROFINET

- Modbus TCP

i - Binary server (TCF/IP)

; Note that certain combinations of
server protocols cannot be used
simultaneously.

Gateway status and IP address

: configuration

- Web server

i - Terminal server (TCP/IP)

" According to ODVA “CIP Edition 3.2
and “EtherNet/IP Adaption of CIP
Edition 1.3”.

Minimum RPI of 50 ms
MHI;-’ROFINET

EtherNet/IP

: According to the Modbus orga-
nisation, version 1.0b (approx. 20
messages per second).

¢ Simple TCP/IP protocol to send
status from/to the Pluto system.

Gateway block schematic diagram - Pluto Ethernet

PLC

Ethernet, non safety

Gateway

Pluto CAN bus, safety

Pluto Pluto Pluto

»

For simple sharing of IP
addresses.

i Simple server with the same com-
mands as via the serial programming

i port in the unit.

i Static sharing via web server or via

programming port.

 Takes place via EtherNet/IP, PROFI-
¢ NET, Modbus TCP or
via the binary TCP/IP server.

Connections

: Top, 3-pole terminal for Pluto safety

bus (included)

Front, Ethernet connection via RJ-45
(screened cable cat. 5e FTP)
Bottom, 2-pole terminal for 24 VDC

¢ (included)

Status indications

i Pluto safety bus status indication via

LED (Pluto safety bus)

Ethernet module status indication via
LED (Mod Status)

Ethernet network status indication

¢ via LED (Net Status)

i 24 VDG, -15 % till +20 %

: 35x 101 x 120 mm

i 35 mm DIN rail

i -10°C to + 55°C

-25°C to + 55°C

{ EN 60 204-1 50 % at 40°C (ambient
£ 90 % at 20°C)

Enclosure classification

¢ Enclosure IP20 - [EC 60 529
¢ Terminals IP20 - IEC 60 529

35 mm
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Pluto
Safe Encoder

Rotational absolute value sensor for safe positioning
Together with a Pluto safety PLC, this rotational absolute
encoder can be used for safe position determination. This

is particularly useful with equipment such as gantry robots,
industrial robots, etc. Also in eccentric shaft presses, existing
cam mechanisms can be replaced by absolute value positi-
on sensors for safe positioning. The sensors are available in
single and multi-turn versions.

Use:

— Safe position and
speed determination of
machine movements.

Features:

High resolution

Selectable resolution
Connected directly to the
Pluto safety bus
Ready-made function blocks

Up to 16 absolute encoders can be connected to a Pluto CAN
databus. A Pluto on the databus reads the sensor values,
which are evaluated. With a special function block in the PLC
code, it is possible to design two-channel solutions with the
sensors. The user can obtain safe values for position and
speed from these values. This enables supervision of stationa-
ry and overspeed conditions.

The absolute value sensors are standard sensors with modi-
fied software to meet the safety requirements.

Example of an application where 2 sensors provide safe position determination in a gantry robot.
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Technical data - Safe Encoder RSA 597/RHA 597

Article number

. 2TLA020070R3600
| 2TLA020070R3300
| 2TLA020070R3400
| 2TLA020070R5900

9-36 VDC

Binary

Resolution, 0 position
! Direction, Databus speed

Max current consumption

100 mA

Ordering details

Shaft Conncection Type Order code
@ 10 mm with face 12-pole connector RSA 597 2TLA020070R3600
6 mm with face 15mcable . RSA 579 | oTLAO20070R3300F
: RSA 597 :
Hollow shaft @ 12 mm omoable RHA 597 oTLAO2007OR3400F
Hollow shaft @ 12 mm 10mcable RHA 597 oTLAO20070RS900F
*Ordering product
7.540.2
5+0.2
H °
=)
- S
]t ]z
1. o R i
23.641 53.540.5 2040.5
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Technical data — Safe Encoder RSA 698/RHA 698

Article number 2TLA020070R3700
2TLA020070R7800
| 2TLA020070R7900

Ambient temperature »4O°CH.. +70°C

Temperature, transport and storage :

-30°C .. +70°C

P67 ih accordance with IEC 605é§

IP66 in accordance with IEC 60529

< 100 m/s? in accordance with IEC 60068-2-6

< 2000 m/s? in accordance with IEC 60068-2-27

Aluminium

Anodised

Approx. 400g

- 25 bit
13 bits, 8192 positions per rotation
i 12 bits, 4096 rotations

Accuracy + 1 LSB (Least Significant Bit)
Operating voltage 9-36 VDC

Polarity-protected Yes )

Short-circuit protected Yes

10 Kbit/s - 1 Mbit/s

Binary

Resolution, O position

50 mA at 24 VDC

100 mA

Max current consumption

Ordering details

Shaft Conncection Type Order code
@ 10 mm round . M12 5-pole connector . RSA 698  oTLAOZOOTOR37O0
@6 mm round M12 5-pole connector RSA 698 oTLAO20071R7800F
Hollow shaft @ 12 mm - M12 5-pole connector RHA 698 CoTlaceooriR7e0r

*Ordering product

~81

20 51.7

0.01
0.02

310

58

B50n7
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Safe Encoder T

Descriptions of inputs and outputs
Function block for two single-turn _MMDK B - AdrEncoderA: Encoder A node address
encoders that generates safe position - AdrEncoderB: Encoder B node address
and speed values. aarncodan 1 - MaxDiff: Max allowed deviation between the encoders
Peshion (max 2% of Range)
Function - Range: Number of increments per revolution
The block reads and evaluates two absolute —Madit Speedi— - OK: Set when encoders are working OK and
encoders. The position value is sent to the position values are within the margin set by ‘MaxDiff'
the 'Position' output. The 'Speed' out- —IRange A - Position: Position value
put is the average value for the speed, - Speed: Speed value as increments/10ms
at the rate of pulses/10 ms. If an error - A: Encoder A position. Must not be used in PLC program!
occurs, the 'OK" output is set to zero. In B - B: Encoder B position. Must not be used in PLC program!
certain applications the values of 'Positi-
, . . . . . NOTE! Position values from single encoders are only available for adjustment pur-
on' and Speed are used in conjunction poses and must NOT be used for safety.
with the 'OK" output.
NOTE! When error occurs 'Position' = -1, 'Speed' = -32768 and the OK output will
be reset.
Safe Encoder Multiturn
Descriptions of inputs and outputs
Function block for two multi-turn — AdrEncoderA: Encoder A node address
encoders that generates safe position [ S aleErccdetiol | — AdrEncoderB: Encoder B node address
and speed values. — MaxDiff: Max allowed deviation between the encoders
et L (max 2% of IncrPerRev)
Function — IncrPerRev: Number of increments per revolution
The block reads and evaluates two ab- AAEneodsd L — OK: Set when encoders are working OK and
solute encoders. The average value for Pesiion — the position values are within the margin set by 'MaxDiff'
the two sensors is calculated and sent — Position: Position value
to the 'Position' output. The 'Speed' e Spesdi— — Speed: Speed value as increments/10ms
output is the average value for the — A: Encoder A position. Must not be used in PLC program!
speed, at the rate of pulses/10 ms. The TincPufier N — B: Encoder B position. Must not be used in PLC program!
block monitors that the encoder position
. NOTE! Position values from single encoders are only available
values do not differ by more than the for adjustment purposes and must NOT be used for safety.
input value set by ‘MaxDiff'. If an error 8
, , ) NOTE! When error occurs 'Position’ = -1, 'Speed' = -32768 and the OK output will
occurs, the 'OK' output is set to zero. In bo reset.
certain applications the values of 'Positi-
on' and 'Speed' are used in conjunction
with the 'OK" output.
Encoder Cam
Function block for electronic cam gear.
ErscoderCamm Descriptions of inputs and outputs
Function _ N — PosReg: Input for the position value
Output Q is activated if the value of the — MinPos: Minimum limit value
input register 'PosReg' is within the — MaxPos: Maximum limit value

limits for '"MinPos’ and '"MaxPos’. —Mirfas
NOTE! It is possible to specify a value
that defines the sensor's zero position.
Position <0 is not permitted.

Example: If MinPos = 3000 and
MaxPos = 200, Q is activated when

the position is greater than 2999 or less
than 201.

o L
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Pluto identifier
IDFIX

IDFIX is an identifier circuit which gives each Pluto an address
on the bus. It contains an identification code which can be
read by the system. The identification code is declared in the
PLC program so that the correct part of the PLC program is
executed by each specific Pluto. The use of IDFIX is mandato-
ry in a multi-Pluto project, but voluntary if a unit works alone.
If one Pluto in a multi-Pluto project needs to be replaced it is
possible to let the new Pluto self load the PLC program from
another Pluto on the bus. The IDFIX will ensure that the new
Pluto has the correct address on the bus.

Five different versions of IDFIX

- Ris preprogrammed.

- RW s programmable.

— DATA is programmable and can also store the AS-i safety
codes.

— PROG 2k5 is for single-Pluto projects only, and has a 2.3
kbyte memory for storage of the PLC program. It can also
store the AS-i safety codes in the same way as IDFIX-
DATA.

— PROG 10k works in the same way as PROG 2k5, but it
has a larger memory (10 kbyte).

IDFIX is connected between the input terminals ID and OV.
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Use:

— Gives each Pluto unit
an identity on the bus

— For storage of the PLC
program

— For storage of the AS-i
safety codes

IDFIX-DATA
IDFIX-DATA is for Pluto AS-i and B42 AS-i, and contains a
memory for storage of the AS-i safety codes.

IDFIX-PROG

IDFIX-PROG contains a memory for storage of the PLC pro-
gram for single-Pluto projects. When a program is downloa-
ded to Pluto the IDFIX-PROG will automatically be updated.
If the Pluto unit needs to be replaced, the new Pluto can self
load the PLC program from IDFIX-PROG by pressing the K
button (in the same way as a Pluto can self load the program
over the CAN bus). Only one Pluto is allowed in the project
and the IDFIX code is always EEEEEEEEEEEOQ. IDFIX-PROG
can also store the AS-i safety codes in the same way as
IDFIX-DATA.

NOTE! “Single-Pluto project” means that the PLC program
only contains one Pluto. It is still possible to connect several
“Single-Pluto projects”, each with its own program and IDFIX-
PROG, together via the Pluto bus.
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AS-i Safety
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Why should | use the bus system at component level?

- to save installation time

Components designed for the AS-i bus system can easily
connect to the network wherever this is required. The required
function is then selected in the control system.

- as it provides a flexible system

You can use the AS-i cable to move, replace or add new safe-
ty products anywhere as needed. Additional monitors such as
Pluto AS-i can also be connected in the same way.
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- provides simplicity in the construction of systems

The AS-i system provides benefits both when the system is
planned and installed. A single network can, for example, be
divided into monitoring and control of different work zones.
The zones can be dependent on each other or not, even
though they are controlled and are connected to the same
general process.

- in order to easily expand the system

The system's construction allows, where necessary, the easy
extension or expansion of the network. Cable is added which
thereby extends the production line without any additional
controllers being installed.



How does the bus system AS-Interface work?

The AS-i system is distinguished by its special yellow profile
cable. The cable connects all sensors, transducers and actua-
tors on the network to a master system. The component parts
of a system can include both non-safe and safe products.
This means that both operational and safety related products
can be mixed in a network. The bus system drives a Master-
Slave (node) configuration where each 1/0 module corres-
ponds to a common master.

Communication takes place through the yellow cable which
also provides the nodes with supply voltage. The installation
of the cable is usually done along a production line or cen-
trally around the AS-i system's I/O products. After commissio-
ning the system can always be expanded by adding branches
or extensions to the cable. In a similar way, more products
can be added, moved or replaced. The changes are easily
made in the software to the controller. With the AS-i concept,
decentralised systems can be designed with all products,
non-safe and safe monitored by a device. This advantage
means that the system can be handled as zones where one
zone can be down, another can be in operation and a third
manually operated. Without degrading operation and safety or
influencing each other's zones.

Why is the AS-i Safety so good from a safety perspective?
The simple connection to a cable also applies to safety com-
ponents. The risk of incorrect wiring is thereby minimised.
Each safety node, i.e. safety product, has its own address on
the AS-i bus along with a unique safety code.

The additional requirement for an AS-i system to cope with
safety products is that there must be extra safe monitoring.
The control ("Master") does not need to be safe, but is com-
plemented with a safety Monitor (however, safety PLC Pluto
AS-i can act as both Master and/or Monitor).

The advantage of safety within AS-i is that it is easy to intro-
duce changes without significant costs compared to traditi-
onal safety systems that require new cable running from the
electrical cabinet for each new protection. Moreover, experi-
ence shows that most safety systems need to be retrofitted to
adapt the protection to suit the changes to production.

The AS-interface makes it easy to connect and remove products

to and from the AS-i bus.

Voltage and communications

The AS-i network is maintained by a special AS-i power sup-
ply unit that generates a regulated DC output voltage bet-
ween 29.5 and 31.6 V. This supplies voltage to the network
nodes at the same time as communications are transmitted in
a superimposed manner.

Nodes
Safety nodes (maximum 31) and A / B-nodes (maximum 62)
are connected to the AS-i for both inputs and outputs.

Two-wire cable
The AS-i cable is a two-wire cable (2x1.5mm?) that is not
shielded. Connection is made using piercing technology, whe-

\\\\\

re the cable housing is self-restoring if a connection is moved.
The cable retains enclosure protection class IP67 in this way.

Adaptation devices

For the AS-i cable it is possible to connect the adaptation
devices that act as a link between a component and the AS-i
system. These adaptation devices are available as both safety
nodes and nodes for non-safe products.

Sensors with integrated safety nodes

Some AS-i adapted components have nodes directly built
into the product, for example, there is one safety node in the
customised Smile Emergency Stop.
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Pluto AS-i
— Safety is now simple!

Pluto AS-i is a version of Pluto with AS-i bus connection.

It can either be a master on the AS-i bus or work together I'&
with another AS-i master as a monitor. It has digital and

analogue inputs and safe outputs. Pluto AS-i can also |
operate as a safe I/0 module for the AS-i bus. :
Safety level i |. N

. Pluto, Urax and products with integrated safety nodes achieve

safety level PL e/Cat. 4 in compliance with EN ISO 13849-1. . : : "
- - -
| |

Gateway

Profibus DP

CANopen

Ethernet

The AS-i system Adaptation device Urax with integrated safety node

The AS-i cable can be connected to the safety products se- Urax is an adaptation device for safety components that can-
parately or through the adaptation device Urax. Some compo-  not be directly connected to the AS-i bus. You can connect
nents have an integrated AS-i node and are connected via an safety components, local reset, and non-safe controls, such
M12 connection directly to the yellow AS-i cable. Traditional as process locks to Urax. Urax is available in several versions,
products without an integrated AS-i node need to be connec-  adapted to suit specific safety products.

ted via the safety node Urax.
Possible connections for a complete system:

In both cases, the highest level of safety is maintained. The — all our sensors for AS-i via Urax

AS-i cable is powered by 30 VDC power supply and connec- — all Pluto PLCs, gateways and absolute encoders through
ted to a special AS-i power supply unit. Some components Pluto’s safety bus to the Pluto AS-i

have power requirements that are higher than the AS-i cable — operator panel via the programming port on Pluto

is able to supply. Therefore, there is also a black cable (AUX — expansion relay for multiple outputs

24 VVDC) with secondary supply voltage that is able to supply
more current.
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Simple connections to the AS-i cable

Adaptation devices are clamped directly to the AS-i cable.
Transition from the AS-i cable to M12 units is made viaa T
connector on the AS-i cable. Cable branches or extensions of
the AS-i cable are made using a splitter box.

O O

LSt N, /AStn

SAFETY AT WORK

5 FS

Sensors with integrated AS-i safety nodes
Some of our products can be ordered with integrated AS-i
node.

These are connected to the yellow cable with a M12 contact
directly to the yellow AS-i cable via a screw terminal which is
clamped to the cable. More information can be found under
each product.

AS-interface - an intelligent cable running system

The field bus system AS-interface came to light in the 90s.
The system was the result of a collaboration between several
component manufacturers for machine control. The idea was
a bus system at a component level where the goal was simp-
licity and flexibility. Since the system was launched, many new
and innovative ideas have been added.

AS-International Association

In 1991, the AS-International Association for organisational
cohesion and marketing was founded. The AS-i association
works in both an advisory and auditing capacity to ensure the
AS-i standard is maintained.

The goal of the AS-i Association is that the AS-interface is to
become a world standard for easy communication for compo-
nents within the automation industry.

The distinguishing feature of the AS-interface is that data
communication is mixed with the power supply. This is done in
a simple two-wire cable. In 2001 safety was integrated in the
AS-interface via the work group Safety at Work, which also
includes ABB Jokab Safety.
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Pluto AS-i
A Pluto AS-i can be used in three ways - as Safety
Master, Safety Monitor or as Safety 1/0

1. Pluto as Safety Master* 3. Pluto as Safety 1/0*

The master distributes and controls communication on the Multiple safe inputs and/or outputs are controlled and com-
AS-i bus and acts simultaneously as Safety Monitor. municate with a safe master or monitor across the AS-i bus.
2. Pluto as Safety Monitor* *Whether Pluto is used as a Master, Monitor or I/O it can

3 The monitor listens to what is happening on the AS-i bus and simultaneously control and monitor the safety of a machine.
controls the safe outputs.

NI

Profibus DP

DeviceNet

Gateway

Gateways allow you to communicate

easily with other bus systems.
Ethernet

Bus connection

Pluto AS-i can be connected with other

Pluto units both via the AS-i bus and

through the Pluto safety bus. &

AS-i Master

AS-i Master AS-i I/0

rH
I

AS-i Master AS-i Monitor Pluto without AS-i AS-i Monitor AS-i Monitor

How large can you build the system?

From a technical aspect there are no constraints on the size of
the system you can build. A Pluto PLC can, in addition to pro-
cessing a complete AS-i bus, communicate with another Pluto
either through a Pluto safety bus or through the AS-i bus.

Through Pluto's safety bus, each Pluto can be a party to the
I/Os of others and a total of 32 Plutos can be linked in this
way. If two Plutos are connected to each other via the AS-i
bus, each Pluto can be connected to 31 other Plutos.

Using Gateways the system can be expanded further to other
bus systems for information exchange.
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Sensors with built-in AS-i safety nodes

Eden, a non-contact safety sensor with built in AS-i node

il =
oD 4"3- - Eden is a non-contact safety sensor for use on interlocked gates, hatches etc.
- = e Eden consists of two complementary parts called Adam and Eva. The sensor is

only activated if the gate or hatch is closed, when Adam and Eva are within sensing
distance. Eden is constantly communicating between the two parts and any failure
will directly lead to a stop signal

Safeball, a control device with a built-in AS-i node

Our globally-unique control device with ergonomic design fits all hands and offers
many grip options. Safeball has double safety for each hand, i.e. two buttons on
each ball need to pressed. It can be used for either one or two hand operation.

%o

Smile, a small and robust emergency stop with built in AS-i node

Smile has a width of 40 mm and its centered mounting holes make installation easy
especially in aluminium profiles that are often used for machine construction and
machine protection. Smile also has LED indication.

2
& .
\

Three-position device with built in AS-i node

The three-position device JSHD4 with sensors that ensure that it is a human hand
thats grips the device (fraud-proof) is available with a built in AS-i node. The device
is usted for settings, fault tracking and test running when no other protection is
possible or feasible.

S

¢

The Urax safety node has safety inputs for sensors and reset buttons, and
outputs such as process locks.

f‘_, s N Urax safety node is available in several versions, and is designed for a variety of

Y ae safety components. Urax has the capability to connect multiple sensors in

' " series to the highest level of safety PL e in compliance with EN ISO 13849-1.
-

. Model Urax P

Non-safe outputs 1 1 3 3 3
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Safety node
Urax-A1/A1R
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® ®
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Adaptation device for dynamic sensors for AS-i.

Urax-A1/A1R is a safety node for the AS-i bus, where it is possible to connect up
to three dynamic sensors, such as Eden, in series in compliance with PL e EN ISO
13849-1.

Switches adapted to dynamic sensors such as Smile Tina can also be connected to
the safety circuit.

Urax-A1/A1R also has an output for non-safe control, where it is possible to control
non-safety critical equipment such as process locks. Urax-A1R has an additional

feature that provides local reset button (R) with LED indicator.

The dynamic safety sensors are controlled by Urax over one hundred times per
second which gives a high level of safety.

Urax-A1/A1R has LED indication for the dynamic loop and can be addressed on the
bus via the ADDR contact.

Reset

Fase Y Fasam o
e.. o.. 0 e
. T '-'.'-'?.-f_??,‘.
= . o
am  mam ws we =i
o Ay -
S -
T -
L A o e
Urax-A1 Urax-A1R
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— Adapts dynamic sensors to
the AS-i bus

_Features:

Enables dynamic sensors on
the AS-i bus

Multiple sensors in series with
maintained safety level
Possibility of local reset
Outputs of non-safe control,
e.g. process locks

O

1|s INTERFACE

SAFETY AT WORK

O

m NTERFACE

=



Connections for
Urax-A1 and A1R

| 2av Dyn. sensor

_| Dymoutp

ov
T -~~~ - il
inp.

Ind.outp.
ov Resetind.

me

The concept of dynamic signal

The concept is a safety circuit that is based on a single-
channel dynamic signal. The dynamic signal along with the
adapted sensor makes it possible to build large systems with
sensors in series while maintaining the highest level of safety.
The safety principle is based on each sensor inverting the si-
gnal, making it possible to detect faults such as short circuits
and defective sensors.

Odd or even number of sensors on Urax

The dynamic signal is generated in Urax and goes out to
the sensors and then back again. The fact that the number
of sensors may vary and that each sensor inverts the signal
make it necessary for Urax-A1/A1R to be configured so that
it takes into account whether it is an odd or even number of
sensors that are connected to the safety loop. This is done
via the AS-i node parameter settings.

Non-safe outputs

Urax-A1/A1R is fitted with a non-safe output. This can be
used for diverse control or indicators and is controlled directly
from the AS-i master.

The output is located on the same contact as the safety sen-
sor, i.e. on contact 1 and controlled on pin 5. For example,
you can connect a Dalton or Knox to this contact.

Reset

Urax-A1R has an input for local reset on contact 2 that can
be configured using parameter settings for either automatic or
manual reset.

Auto reset
If auto reset has been selected, pins 1-4 on contact 2 must
be bridged.

Manual reset

If manual reset has been selected, the reset input must be
switched on and off within 2 seconds in order for Urax to be
enabled (generate safety code).

Technical data - Urax-A1/A1R

Article number

| 2TLA020072R0000

Urax-Al :

Urax-A1R 2TLA020072R0100
Colour ¢ Yellow and black
Weight 11559

AS-i data

AS-i profile Urax-A1/A1R i S-7B.E
Addressing i Jack plug

Slave address upon delivery

)

Voltage supply
Voltage

Insulation

Total current consumption

Current limit for the outputs in total

i AS-i yellow cable, 30 VDC.

Tolerance 26.5 — 31.6 VDC.

0V is common with AS-i and must
not be connected to the protective
earth. (The AS-i voltage is floating.)

<260 mA (Own consumption, sensor
and outputs)

180 mA (Sensors, outputs and reset
indicator)

Output (non-safe)

Output voltage

Current

: 24-28 VDC at nominal AS-i voltage,
i 30V.

i Depending on load.

Reaction time
Reaction time (off)*

See total current consumption

12 ms (excluding sensors and other
peripheral components)

Reaction time including Eden

sensor (Normal) <20 ms
Reaction time including Eden

sensor (Worst case) <34 ms
Sensor info

Number of Eden sensors (max) i3

Cable to sensor, total length {<30m
Enclosure :

Enclosure protection class P67
Ambient temperature i —25...465°C

Enclosure dimensions

Safety/Harmonised standards
IEC/EN 61508-1..7

EN 62061

EN ISO 13849-1
EN 954-1
Certification

£ 96x60x25 (HXWxD)

. SIL3, PFD,,: 1.5x10%,

¢ PFH: 1.7x10°, Share of SIL3: 15 %
fsIL3

! PLe/Cat. 4

EMTTF,: high

i Cat. 4

*NOTE: The above reaction time refers only to the Urax device. In calculating the total
reaction time, all the component parts in the safety chain must be taken into account.

D
il
ABB URAX-
) sy
60 18]
25
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Safety node
Urax-B1R

TOV Rheinland

- | — Adapts dynamic sensors with

i l@' C higher current requirements to
! :
ke e 4 the AS-i bus

o0 e

o & ﬁ'. L. Features:
ARE URAX-B1R

B E. Enables dynamic sensors on

the AS-i bus

— Up to 10 sensors connected
in series while maintaining the
highest level of safety

— Possibility of local reset

— Outputs of non-safe control,

e.g. process locks

Adaptation device for dynamic sensors for AS-i.

Urax-B1R is a safety node for the AS-i bus, where it is possible to connect up
to ten dynamic sensors, such as Eden, in series in compliance with PL e EN ISO
13849-1.

Switches designed for dynamic safety circuit, such as Smile Tina, can also be con-
nected.

Urax-B1R also has three outputs for non-safe control. Through these it is possible

to control non-safety critical equipment such as the process lock Magne. o

1|s INTERFACE

SAFETY AT WORK

Urax-B1R will be supplied with an auxiliary power supply (AUX), which means that
more power-consuming equipment can be connected to the node.

An additional feature is that it is possible to connect a local reset button (R) with
LED indicator. O

m NTERFACE

The dynamic safety sensors are controlled by Urax over one hundred times per
second which gives a high level of safety.

Urax-B1R has LED indication for the dynamic loop and can be addressed on the
bus via the ADDR contact.

- [

5/ o —
T, = e ™
"® e &
eo-e [
| i :
2 o -
UraxBIR @ g’.& Wﬁ — P
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Connections for Urax-B1R
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The concept of dynamic signal

The concept is a safety circuit that is based on a single-
channel dynamic signal. The dynamic signal along with the
adapted sensor makes it possible to build large systems with
sensors in series while maintaining the highest level of safety.
The safety principle is based on each sensor inverting the si-
gnal, making it possible to detect faults such as short circuits
and defective sensors.

Odd or even number of sensors on Urax

The dynamic signal is generated in Urax and goes out to
the sensors and then back again. The fact that the number
of sensors may vary and that each sensor inverts the signal
make it necessary for Urax-B1R to be configured so that it
takes into account whether it is an odd or even number of
sensors that are connected to the safety loop. This is done
via the AS-i node parameter settings.

Non-safe outputs

Urax-B1R is fitted with three non-safe outputs.

These can be used for diverse controls or indicators and are
controlled directly from the AS-i master.

Output 1 is located on the same contact as the safety sensor,
i.e. contact 1 and controlled on pin 5. For example, you can
then connect a Dalton or Knox to this contact. Outputs 2 and
3 have non-safe control on pin 4 of contact 3 and 4 respec-
tively.

Reset

Urax-B1R has an input for local reset on contact 2 that, with
parameter settings, can be configured for either automatic or
manual reset.

Auto reset
If auto reset has been selected, pins 1-4 on contact 2 must
be bridged.

Manual reset

If manual reset has been selected, the reset input must be
switched on and off within 2 seconds in order for Urax to be
enabled (generate safety code).

Technical data - Urax-B1R

Article number
Urax-B1R

AS-i data

AS-i profile Urax-B1R
Addressing

Slave address upon delivery

Voltage supply

Voltage AS-i (Yellow cable)
Voltage AUX (Black cable)
Insulation

! 2TLA020072R0200

Yéllow and black
155 ¢

 S7BE
i Jack plug
i 0

¢ 30 VDC. Tolerance 26.5 - 31.6 VDC.
£ 24 VDC (15 %)
¢ OV is common with ~AUX which shall

i be connected to protective earth at
i power supply.

Current limit (+24 V)
rent

Output voltage
Current

Reaction time
Reaction time (off)*

Reaction time including Eden
sensor (Normal)

Reaction time including Eden
sensor (Worst case)

Sensor info
Number of Eden sensors (max)
Cable to sensor, total length

Enclosure

Enclosure protection class
Ambient temperature
Enclosure dimensions

Safety/Harmonised standards
IEC/EN 61508-1..7

10
i <30m

£ 700 mA

30mA

£ 24 VDC (AUX)

700

12 ms (excluding sensors and other
i peripheral components)

<20 ms

<34 ms

P67
| 05...465°C

96x60x25 (HXWxD)

. SIL3, PFD,,: 1.5x10%,

{ PFH: 1.7x10, Share of SIL3: 15 %

EN 62061

EN ISO 13849-1
EN 954-1
Certification

fslL3

! PLe/Cat. 4
- MTTF,: high
i Cat. 4

*NOTE: The above reaction time refers only to the Urax device. In calculating the total
reaction time, all the component parts in the safety chain must be taken into account.
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Safety node
Urax-C1/C1R
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Adaptation device for sensors with two-channel structure on AS-i
Urax-C1/C1R is a safety node for the AS-i bus that enable the connection of swit-
ches or emergency stops. Connections can be made so that Urax-C1/C1R together
with the switch comply with PL e EN ISO 13849-1.

Urax-C1/C1R is configurable depending on the switch you prefer to use. The safety
node's two-channel structure works with both NO+NO and NO+NC contacts.

Urax-C1R has an additional feature that allows the connection of a local reset but-
ton (R) with LED indicator.

The safety switches' contacts are controlled by Urax each time they are actuated,
for example when a door is opened and closed.

Urax-C1/C1R has LED indicators for all channels and can be addressed on the bus
via the ADDR contact.
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TOV Rheinland

— Adapts switches/E-stop with
two-channel structure to the
AS-i bus

_Features:

— Suitable for both normally
open (NO) and normally
closed (NC) contacts

— Possibility of local reset

O
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m NTERFACE
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Connections for
Urax-C1 and C1R
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Change over contact mode (Drawing shows OFF position)

Two-channel input

Urax-C1 is designed for safety components with two-channel
switches. The channels are supplied with individual dynamic
signals which enables the detection of short circuits between
channels. It is possible to either connect a two-channel com-
ponent exclusively to contact 1, or to connect two separate
single-channel components to contact 1 and contact 3.

Contact function, NO+NO/NO+NC
Urax-C1/C1R can work in either of the two operating modes
NO + NO, with two closing contacts, or NO+NC with one

closing and one opening contact. This selection is made using

parameter settings.

Filtration of contact bounce

Urax-C1R has a function to filter contact bounce ("debounce")

which is active irrespective of the parameter settings. After

both channels (I1 and I12) have been enabled, it is accepted

for 1 second that they turn off/on. In other words, the chan-
nel monitoring is disabled during the first second after being
enabled.

Concurrency requirements

Urax-C1R also has the capability of monitoring concurrency
requirements. Both channels must then change status within
2 seconds. This setting is made via the node's parametrisa-
tion.

Technical data - Urax-C1 and C1R

Article number
¢ 2TLA020072R0300

Urax-C1 :

Urax-C1R ¢ 2TLA020072R0400
Colour Yellow and black
Weight 150 g

AS-i data

AS-i profile Urax-C1/C1R £8-0.B.0
Addressing ¢ Jack plug

Slave address upon delivery ‘0

Voltage supply :
Voltage i AS-i yellow cable, 30 VDC (26.5 - 31.6)
Total current consumption AS-i i <150 mA

Reaction time
Reaction time (off)*

¢ 12 ms (excluding sensors and other
eripheral components)

Enclosure ;

Enclosure protection class L P67

Ambient temperature ! _25...465°C
Enclosure di i 6x60x25 (HXWxD)

Safety/Harmonised standards
IEC/EN 61508-1..7

i SIL3, PFD, : 1.5x10%,
i PFH: 1.7x10°¢, Share of SIL3: 15 %

EN 62061 ‘s8I

EN ISO 13849-1 ! PLe/Cat. 4
EN 954-1 { MTTF,: high
Certification i Cat. 4

*NOTE: The above reaction time refers only to the Urax device. In calculating the total
reaction time, all the component parts in the safety chain must be taken into account.

30

D % N\
)
&
(l < [AsI
AUX

) mmn<b) @
60 8. o 2] 3 ]

25

Reset

Urax-C1R has an input for local reset on contact 2 that can
be configured using parameter settings for either automatic
or manual reset.

Auto reset
If auto reset has been selected, pins 1-4 on contact 2 must
be bridged.

Manual reset

If manual reset has been selected, the reset input switch
must be switched on and off within 2 seconds in order for
Urax to be enabled (generate safety code).
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Safety node
Urax-D1R

TOV Rheinland c E

an m:l

E C | — Adapts safety products with

ol transistor outputs (OSSD) to
3 .9. A the AS-i bus
a2 03
ASS Fuyl m.-:c!.-

| oo 2 @@ _Features:

ALB URAX-DR

Handles safety products with
transistor outputs (OSSD)
Monitors test pulses
Possibility of local reset

— Outputs of non-safe control

- (@

Adaptation device for sensors with transistor outputs (OSSD) for the AS-i bus
Urax-D1R is a two-channel safety input slave for the AS-i bus that enables the con-
nection of different protection with OSSD outputs. Examples of components of this
type are light curtains, light grids and scanners. Connections can be made so that

the safety node together with the sensor comply with PL e EN ISO 13849-1.

The safety node is also fitted with three non-safe outputs.

Urax-D1R has an additional feature that allows the connection of a local reset but-
ton (R) with LED indicator.

Urax-D1R has LED indicators for all OSSD outputs and can be addressed on the
bus via the ADDR contact.

L . &
Urax-D1R ‘.‘;:."! %
- -

@]
MNFEB’&FA@E

SAFETY AT WORK

O

[IS NTERFACE
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Connections for Urax-D1R

+24v.
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Monitoring of short circuits (test pulses)

The safety device that connects to Urax-D1R must be capa-
ble of detecting both short circuits between the channels and
short circuits to the supply voltage. These types of faults are
not detected by Urax! The most common way for the safe-

ty device to detect this is by transmitting test pulses on the
outputs (OSSD).

Detection of test pulses

You can configure Urax-D1R to detect whether the test pulses
are transmitted from the connected device or not (see Table,
"Parameter settings and safety codes"). If Test Pulse Detec-
tion is selected, Urax will be disabled if these test pulses are
missing. This feature is a safeguard against fraud.

Non-safe outputs

Urax-B1R is fitted with 3 non-safe outputs.

These can be used for diverse controls or indicators and are
controlled directly from the AS-i master.

Output 1 is located on the same contact as the safety sensor,
i.e. contact 1 and controlled on pin 5. For example, you can
then connect a Dalton or Knox to this contact. Outputs 2 and
3 have non-safe control on pin 4 of contact 3 and 4 respec-
tively.

Reset

Urax-D1R has an input for local reset on contact 2 that, with
parameter settings, can be configured for either automatic
or manual reset. (See table, parameter settings and safety
codes.)

Auto reset
If auto reset has been selected, pins 1-4 on contact 2 must
be strapped.

Manual reset

If manual reset has been selected, the reset input must be
switched on and off within 2 seconds in order for Urax to be
enabled (generate safety code).

Technical data - Urax-D1R

Article number

| 2TLA020072R0500

Urax-D1R
Colour ¢ Yellow and black
Weight 1150 g
AS-i data
AS-i profile Urax-C1/C1R £8-0.B.0
Addressing i Jack plug

‘0

Slave address upon delivery

Voltage supply

Voltage AS-i (Yellow cable)
Voltage AUX (Black cable)
Insulation

30 VDC. Tolerance 26.5 - 31.6 VDC.
24 VDC (+15%)

QV is common with —AUX which shall
be connected to protective earth at
power supply.

Current limit (+24 V) 700 mA

Total current consumption AS-i <30 mA
Output (non-safe)

Output voltage : 24 VDC (AUX)
Current

£700

Reaction time
Reaction time (off)*

i peripheral components)

12 ms (excluding sensors and other

Enclosure

Enclosure protection class
Ambient temperature
Enclosure dimensions

 1P67
§ -25...465°C
i 96xB60x25 (HXWxD)

Safety/Harmonised standards
IEC/EN 61508-1..7

. SIL3, PFD,,: 1.5x10%, PFH: 1.7x10°,

: Share of SIL3: 15 %

EN 62061
EN ISO 13849-1
EN 954-1

i SIL3
i PLe/Cat. 4
{ MTTF;: high

*NOTE: The above reaction time refers only to the Urax device. In calculating the total
reaction time, all the component parts in the safety chain must be taken into account.
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Safety node
Urax-E1

TOV Rheinland

s — Adapts two-hand devices to
i [ L the AS-i bus
W oo
.3 Ht

BE- Fes Tin
AL L
ABBE  umax-E — Handles two-hand devices
o with two channels

— Simultaneity requirement

Adaptation device for two-hand stations for the AS-i bus

Urax-E1 is a dual channel safety input slave to the AS-i bus, which is designed to

connect the two-hand station in compliance with EN 574 model IlIC. Connections

can be made so that the safety node with two-hand station complies with PL ¢ EN
ISO 13849-1.

Urax-E1 has LED indicators for all channels and can be addressed on the bus via
the ADDR contact.

Urax-E1 . : y

»
. O
/1Y
.
o vy NTERFACE
J ':,x iy SAFETY AT WORK

O

748
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Connections for Urax-E1 Technical data - Urax-E1

Article number
Urax-E1

| 2TLA020072R0600

llow and black

09

AS-i data ;
e . AS-i profile Urax-C1/C1R £8-0.B.0
Tl Tipama e Addressing ! Jack contact
155 o 30 : Slave address upon delivery :
‘3 Voltage supply
Voltage ¢ AS-i yellow cable, 30 V DC (26.5 — 31.6)
i . s Total current consumption AS-i 150 mA
oAt T .

C
2¢ {inp chamnel 2NG )

Output (non-safe)

:;*w i Output voltage | 24V DC (AUX)
e Current 700

Reaction time
Reaction time (off)*

4
e
Enclosure
3 2

Enclosure protection class P67
Ambient temperature {-25...+65°C

Enclosure dimensions

Inputs for two-hand stationNs
P Safety/Harmonised standards

12 ms (excluding sensors and other
¢ peripheral components)

Urax-E1 has two inputs for each hand, one for closing and IEC/EN 61508-1..7 ©SIL3. PFD_: 1.5x10", PFH: 1.7x10°,
one for opening contact. For safe activation (generating safety ' Share of SIL3: 15 %
code), all four inputs are required to be enabled within 0.5 se- EN 62061 ‘sl
i ; i o di EN ISO 13849-1 . PLe/Cat. 4
nds. All in re monitor nd if Urax is disabl :
conds / puts are mo Fo ed, g dif Uraxis d sgb ed (stops EN 9541 - MTTF: high
generating safety code) this requires that all four inputs are Certification ‘Cat. 4

disabled before a restart is possible. ("Open" condition for a
opening (NC) contact is closed contact, and "Open" condition  *NOTE: The above reaction time refers only to the Urax device. In calculating the total

for a closing (NO) contact is open contaot.) reaction time, all the component parts in the safety chain must be taken into account.
30
D i <
8

(l < [AsI
AUX

A =D )

60 18] 9 |12 \ 36 \

25
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Pluto Manager

Pluto Manager 4/3
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Programming tool
Pluto Manager

A programming tool for your safety functions

Pluto Manager is a software tailored for the safety PLC Pluto.
Programming is done in ladder and together with the function
block creates the structure of your safety functions. The soft-
ware comes with predefined function blocks approved by TUV
to facilitate the work on designing the safety functions. Pluto
Manager offers the possibility to split the program into different
program blocks in order to separate various program functions
from each other, and it gives you a structured overview of Plu-
tos, gateways and peripheral components in large and small
projects. It gives you an overview and control of the sensors
and actuators, and the reactions between them. Pluto Mana-
ger also contains manuals for the software and hardware that
are connected and needs to be handled through the program.
The interface gives the option to connect to one of the Plutos
in the net, and go online and view the status for Pluto’s two
bus options, AS-i and Pluto bus. There are also diagnostic
functions and the option to export data.
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Use:

— Gates
— Hatches

" _Features:

— Free software

— Downloaded from
www.abb.com/jokabsafety

— Ready to use function blocks
for your safety components

- Contains TUV-approved func-
tion blocks

— Provides an overview of the
current projects and your
Plutos

— Easy programming through
ladder language

Systematic working method through project management
Step 1 - Configuration of I/0

In every started project, each Pluto is defined individually. Its

inputs and outputs are configured as desired and depending

on what they connect to. Pluto’s IQ ports are also configured
here as inputs or outputs, dynamic or static signals.

Step 2 - Naming of variables

After configuration the systems variables are determined.
Inputs (), outputs (Q), remanent memories (M), global auxiliary
memories for bus communication (GM) and registers (R) are
given names that can be used in place of the actual variable
designation in the PLC program.

Step 3 - Ladder programming

The program is built using the named variables connected

to inputs and outputs. The programming language has a full
range of instructions, similar to standard PLCs on the market,
with timers, arithmetic, sequence programming etc.

The project is then downloaded to Pluto via a programming
cable. This program is distributed simultaneously through bus
communication to the other Plutos in the project. In this way,
you need only access a single Pluto where each Pluto gets
the right information specified in your project.

Pluto Manager is included when purchasing the safety PLC
Pluto. The software is Windows based and can be downloa-
ded free from www.abb.com/jokabsafety.



List of standard and special function blocks for Pluto Manager

The safety designer has complete freedom to program the safety functions or to use TUV-approved pre-defined

safety function blocks.

Standard library “func05”:

— 6 different blocks for two-channel function. (With or without
start input, test input, reset input, output for two-channel
fault, monitoring of simultaneous operation.)

— 3 different blocks for single-channel function. (With output
for reset button indication, with or without start input, test
input.)

— 2 different blocks two-channel function with time limitation.

— Block for single-channel prereset.
— Block for two-channel prereset.
— 4 different blocks for muting (bypass).

— Block for two-hand control.
— 2 Counter blocks (up-count and down-count).
— 4 different blocks for muting lamp. (Pluto A20 only.)

— Block for off-delay function.
— 2 Blocks for light curtains.
— Block for multiplication.

— Block for division.

— Block for monitoring of selector switch.

— 2 blocks for validation of exported register value sent over
bus. (For register or for double registers.)

Library “AS-i01”:

— Blocks for Pluto AS-i and B42 AS-i. (Control of, and rea-
ding of AS-i slaves, AS-i locks etc.)

Library “Ext01”:

— Blocks for communication with external devices (gateways,
HMI etc.)

Library “Analog01”:

— Blocks for reading of analogue inputs. (Pluto D20 and D45
only.)

Library “Counter01”:

— Blocks for speed monitoring via counter inputs. (Pluto D45
only.)

Library “Encoder01”:

— Blocks for absolute encoders.

Special function blocks:

— Program library with blocks for eccentric shaft presses.

Example: Function block TC2RTI
Two-channel function with test, reset inputs
and reset indication.

In1 and In2 are safety inputs, to which

the safety device outputs are connec-

ted.

— Test is an input condition which must
be true at the start up moment and
can be used for monitoring of external
components. Test must switch on be-
fore In1 and In2, i.e. the function block
cannot be initiated by Test.

— Reset is a monitored reset input which
must switch on-off (reset on negative
edge) after all other inputs, in order to
switch on the output of the function
block.

— IndReset is an output for indication which is ON when
the function block is switched off and In1, In2 or Test
is off, and flashes when the function block is ready for
activation with reset.

— TCfault is on at two-channel fault, i.e. when the function
block is on, and only one of In1 or In2 switches off and
on again.

TC2RTI

In1 Q

In2 IndReset

Reset

TCfauly

Test

Description
The function block works as a conventional safety relay
with redundant and monitored inputs (In1, In2).

Example: Function block Twohand1
Two-hand control for actuators with NO/NC + NO/NC
contacts.

— Right_NO is right hand NO contact

— Right_NC is right hand NC con-
tact, etc.

— Test is an input condition that must
be on before any of the other inputs
changes from the initial position
and can be used for monitoring of
external components.

Twohand1

Right NO Q|

Right NC

. Left NO
Function:

— Ininitial position shall:
— Right_NO be off,

— Right_NC be on,

— Left_NO be off and
— Left_NC be on

Left NC

Test

To start the output (Q), these four
inputs must change state in 0.5
seconds and remain in that position. After stop, all inputs
must come to the initial position to enable restart.
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Safety system
Dynamic safety circuit — Vital and Tina

Vital is a safety controller with a dynamic safety circuit that can monitor up to 30 sensors, such as Eden, in accordance with the
highest safety level. Vital has selectable manual or automatic resetting and dual outputs. (The Pluto safety PLC has many inputs
for dynamic safety circuits.)

Each active sensor and Tina unit has LEDs that indicate OK (green), broken safety circuit (red) or flashing if the loop has been
broken by another earlier sensor.

Active safety sensors for dynamic safety circuits

e '-l"_';‘:, -& | = P
;gf*ﬁ » Q/‘éf PR '- ey

Vital o

Safety circuit category up to PL e
according to EN ISO 13849-1

Patented

solution !__'E.-‘L .,_

Tina units that convert static/OSSD to dynamic signals

}

oV 24v Sensors with static or OSSD outputs that are

connected via Tina units I

Dynamic safety
Dynamic safety signal
that tests a sensor 200
times per second.
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Vital is available in three versions

Vital 1
D}’"é’““ — Up to 30 sensors can be connected to the same dynamic
circuit 1 safety circuit
Vital 2
) ) — Two safety circuits are monitored by one module
D.yna.m'c D.yna.m'c — Simple system with extensive functionality
circuit 1 circuit 2 )
— Up to 10 sensors can be connected to each dynamic
safety circuit
— Output group 2 can be set for time delay
— Three different modes of operation
Vital 3
) — Two safety circuits are monitored by one module
Contact Dynamic . . .
— Devices with two-channel, opening contacts can be

circuit 1 | | circuit 2
connected to one circuit

— Simple system with extensive functionality
— Output group 2 can be set for time delay
— Three different modes of operation

This example shows a cell that consists of dynamic protection
sensors connected to a Vital with the following functions:

Two charging stations

At each charging station a light curtain checks for anyone
putting their hand into a risk area, and an Eden sensor checks
whether a robot is inside the same risk area. This means that
a stop is only ordered if a robot and a person are in the same
area. When the station is clear, the person presses the reset
button connected to the light curtain.

Fence with Eden-interlocked door

If the door is opened, the robot stops. To reset the robot sys-
tem, the door must be closed and a supervisory reset button
operated.

Three emergency stops with Tina units
If any of the emergency stop buttons is pressed, the robot
performs an immediate emergency stop.
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Why should you

ABE

51 X1 Xa

i
«A1 Bl 13 2

T |
BO1-4-¥

on () VITAL 20vDC

— to be able to connect several safety components in
series (up to PL e, cat. 4) and supervise them with only
one safety controller!

Vital is the heart of a solution which makes it possible to
install/connect many different types of safety device in

the same safety circuit and still achieve PL e according to
EN ISO 13849-1. The Vital module is based upon a dyna-
mic single-channel concept as opposed to conventional
dual-channel safety relays. Up to 30 dynamic sensors can
be connected directly in the safety circuit and be supervised
by only one Vital module.The Vital therefore replaces several
safety relays. Safety components with output contacts can be
connected to the Vital via low cost Tina adaptors.

The Vital also has automatically or manually supervised reset
selection, dual safety outputs, and an information output for
reset indication and status information for PLC's.

Reasons to choose Vital

— PL e, according to EN ISO 13849-1 dynamic safety circuit
— Can accommodate long cable lengths

— Manually supervised or automatic reset

— Two NO safety outputs

— Detachable connector blocks

— LED indication of: power supply, dynamic signal and outputs

— Information output with two functions
— Cost-effective cable routing/connections
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use the Vital safety system?

— to supervise safety components!

Most safety components on the market can be connected

to the Vital module. Dynamic sensors enable safety PL e to
be achieved in a single-channel system. For example ABB
Jokab Safety’s dynamic non-contact Eden sensor, Spot light
beam and emergency stops (via Tina adaptors) can be used.
Even mechanical switches can be connected to Vital with the
aid of ABB Jokab Safety’s Tina adaptors.

— for easy installation and assembly of a safety system!
Vital is a small electronic safety controller that dynamically
supervises a number of safety components. Vital's detachable
connector blocks simplify the connection, trouble-shooting
and exchange of modules. The Vital and other safety compo-
nents can be connected together using standard cables and
with cables having M12 connections.



How does a dynamic circuit of Vital work?

The Eden sensor

- ———
‘ p—— -
) i
monitors that doors "’-!_'-'J L
L
are closed *‘ j

\

Smile Tina
emergency stop
to stop machinery

when there is a hazard

Light Curtain Focus
Prevents passage with
integrated muting function

/ Emergency stop INCA Tina
To stop the machine in case of

The dynamic signal consists of a square wave that is
transmitted through the safety circuit. The signal is
inverted at each safety component and is monitored 200
times per second by Vital or Pluto.

The dynamic signal is transmitted as single channel throug-
hout all the protection in the same safety circuit between

input terminals T1 and R1. If a protection breaks, the dyna-
mic signal is not transmitted which is detected by Vital which
breaks its safe outputs. Even short circuits across a protection
are detected when the signal is inverted in each sensor (the

T~

danger

Safety module Vital
monitors the safety sensors
in series according to PL e
EN ISO 13849-1.

protection is then OK), while Vital expects a correctly inver-
ted signal at the right time. In this case, an even number of
sensors are connected to the safety loop which means that
the dynamic signal will be inverted an even number of times
when it is evaluated by Vital. This is determined by the ter-
minal inputs S1 and B1 being connected together. If an odd
number of sensors have been connected, connection of S1 is
not required. As the signal is evaluated by Vital at each pulse,
i.e. more than 200 times per second, faults and short circuits
are detected within a few milliseconds.
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Safety controller

V|ta| TUV Nord - Vital 1 @ ( €

TUV Rheinland - Vital 2 and 3

— Entire safety system based on
the dynamic safety circuit.

_Features:

— Easy installation

— Flexible

— Cost effective

— Display for troubleshooting
(Vital 2 and 3)

— A wide range of safety sen-
sors can be connected into
the circuit

— Several safe outputs

— Information output

— Outputs with time delay
(Vital 2 and 3)

Vital is based on a single channel safety concept where multiple safety sensors can
be connected in series and monitored with a single safety controller. A dynamic
signal is sent from Vital through all connected sensors, and then returned to Vital
which then evaluates the received signal. As each safety sensor inverts the signal,

it is possible to detect short circuits or faults in any of the sensors. Vital is designed
for use with ABB Jokab Safety Eden sensors, Tina components and Spot light grids
or similar products. Vital 2 and 3 are both safety controllers with two safe input
functions and two output groups, the only difference between the two models being
in the input configuration.
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Vital 1 Safety controller

— Up to 30 sensors can be connected
Dynamic to the same dynamic safety circuit

circuit 1

Vital 2 Safety controller

— Two safety circuits are monitored by
one module

Simple system with extensive
functionality

Up to 10 sensors can be connected
to each dynamic safety circuit

— Output group 2 can be set for time
delay

Three different modes of operation

Dynamic Dynamic
circuit 1 circuit 2

— Two safety circuits are monitored by
one module

— Devices with two-channel, opening
contacts can be connected to one
circuit

— Simple system with extensive
functionality

— Output group 2 can be set for time
delay

— Three different modes of operation

Contact Dynamic
circuit 1 | | circuit 2

(t
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Reset connections — Vital 1

Manually supervised reset

L B1(+) %m x4

The manually supervised reset contact
connected to input X1 must be closed
and opened in order to activate the
relay outputs.

Automatic reset

éB1(+) %X1 bm

Automatic reset is selected when B1,
X1 and X4 are connected. The relay
outputs are then activated at the same
time as the inputs.

Testing external contactor status

Contactors, relays and valves can be
supervised by connecting ‘test’ con-
tacts between B1 and X1. Both manu-
ally supervised and automatic reset can
be used.

Output connections —

Relay outputs

The Vital 1 has two (2 NO) safety
outputs. In order to protect the output
contacts it is recommended that loads
(inductive) are suppressed by fitting cor-
rectly chosen VDR’s, diodes etc. Diodes
are the best arc suppressors, but will
increase the switch-off time of the load.

Connection of S1

Even number of units in series
(Eden+Spot+Tina) requires a connection
between B1 and S1. S1 is not connec-
ted at odd number of units.

See drawing below figure A and other
examples in the book
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Vital 1

Information outputs

+24V

Vital 1 has a switching relay output for
information. The function is determined
by a DIP switch.

The DIP switch position 1 (original
position) is the information output Y14
internally connected to OV and +24 V
as per:

— Y14 is closed to OV (B2) internally
when Vital 1 has not been reset.

— Y14 is closed to +24 V (B1) when
Vital 1 has been reset.

In DIP switch position 2 (the purpose
of the function is to start/restart block,
RES) the information output Y14 is
internally connected to OV and +24 V
as per:

— Y14 is internally closed to OV (B2)
when the dynamic safety loop is open
or when the dynamic safety loop is
closed and Vital 1 has been reset.

- Y14 is internally closed to +24 V
(B1) when the dynamic safety loop is
closed but Vital 1 has not been reset
(RES).



Technical data - Vital 1

Article number

Vital 1 2TLA020052R0000
..‘.L‘é.\‘/el . safety e
EN ISO 13849-1 PL e/Cat. 4

EN 62061 SIL3

IEC/EN 61508 1. SIL 3
..églour G,rey SO
V\/erght 220 g e
"ﬁgwer Supp‘y e

Vital, A1-A2 24 VDC +15%

From Vital to sensors/unlts 81 B2 :

24 VDC

An external fuse should be fitted in

the supply to Al

Max line resustance

at nomrnal voltage to X1

3AT

1150 Ohm

Power consumptron

DC supply, nominal voltage (wit-
hout load)

DC supply, nominal voltage (with

max Ioad)

3w

Lasw

Output signal
Input signal

Reset |nput ><1
Supply for reset input
Reset current

Minimum contact closure time for
{150 ms

£ 424 VDC
30 mA max. (inrush current 300 mA
during contact closure)

Connectron of $1

Even numbers of sensors (Eden + Spot T/R + Tina) require a connection

between B1 and S1. S1 is not connected for odd numbers of sensors.

Odd number no connectron between B1 and S1

Number of sensors

Max. number of Eden/Tina to
Vital 1

Total max. cable length to Eden/
Tina

Max. number of Spot T/R to Vital
Total max. cable length to Spot

130

11000 m
Up to 6 pairs

1600 m

size. For more |nformat|on see the examples in thls chapter

Maximum number of unlts varies dependlng on the |nsta||at|on and cable

Response tlme

At Power on

When activating (input-output)
When deactivating (input-output)
At Power Ioss

<65 ms
<40 ms
<48 ms

Relay outputs

NO

Max switching capacity, resistive
load

Minimum load

Contact material

Mechanical life

External fuse (EN 60947 5- 1) ‘

i BA/250 VAC/1500 VA/150W

10 mA/10V

: AgCdO

>107 operations

{6.3A or 4A slow

Relay |nformat|on output (Chaﬂ*
geover contact)

Y14 —(V)
+(24V)
Max. load on Y14

Indicates Vital is not reset
‘Indicates Vital is reset
200 mA (Internal automatic fuse)

Fixed light: supply voltage OK,

: Flashing light: under-voltage or

overload.

: T: Signal out OK. R: Signal in OK.

Indicates that the output relays

Mountlng H
DIN rail
Operating temperature range

35 mm DIN rail

Connection blocks (detachabte)
Max screw torque
Max connection area:

Solid conductors

Conductor with socket contact
Air and creep drstance

£-10°C to + 55°C
£1Nm

£ 1x4 mm2/ 2x1,5 mmz2/ 12AWG
1x2,5 mm?2/ 2x1 mm?

Protection class
Enclosure
Connectron blocks

i 4kv/2 DIN VDE 0110

IP40 IEC 60529
IP20 IEC 60529

Contormlty

|ENISO 12100-1, -2, EN 954-1, EN
1SO 13849-1, EN 62061, EN 60204-1,
IEC 60664-1, EN 61000-6-2,
|EN 61000-6-4 EN 60947-5-1,
{EN 1088, EN 61496-1,
“[EC/EN 61508-1...7

Connector blocks are detachable

(without cables having to be disconnected)
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Connection examples of safety devices to Vital 1

EMERGENCY STOP
SMILE 11EA TINA/INCA TINA
5 3w
Lo A e
+n-v
RESET —|n|m|e]|o
RESET i
TEST INFO
o HHHH e
V1
M
S
mand 117 . : Supply Supply '—1 |
A1 A2 ST Bt TI B2 Ri X1 X4 Y14 Al A2 51 B1 T182 Ry X1 X4 Y14
T - Reset f:A_z St g1 T1 B2 R X1 X4 vie P T;c:é&uto

EDEN med manuell dterstdlining Test Test/Auto
B)EDEN with monual reset C) g’?‘d&opp med TINA2A och aut. dterstall

Ining. F)N&ism:pp med SMILE TINA och out. &terstdlining.
icy stop with TINA2A and autom. reset.

Emergency stop with SMILE TINA and autom. resel
Test/Autol
24vDC Reset

Type: VITAL 1 JOKAB SAFETY

\I1_ \I1_ nHIB‘

_I
I
A:A_Z s1 81 T1 B2 R1 X1 X4 |
I
I
I
I
I
I
|

2 2 TRANSMITTER RECENVER
3 14 23 26 14 Info SPOT..T SPOT.R EM
e =» =7
3W PLC
r'u Tz |3 |4 1|z|s¢|s
K1 1] o T

S |

SR
| e@izgaw
Bl ———ﬁT——— TH | e

A EDEN med manuell &terstdlining samt
Bvervakning av yttre kontaktorer/relder
EDEN with manual reset an Supply Supply
monitoring of external contactors/relays 11

B2 32 M12 Connector/Cable
:goa& Anvéind alltid transientskydd t.ex. VDR! . z‘ a2 s T ! 11'::1 " 6: s B mezm x-:' X4MY|°4 Pin 1 = brown
NOTE: Alwoys use transient suppressors, e.g. VOR's! D)) Liusbom. SPOT med manuell dterstéilning  Reset Reset Pin 2 = white  sin
Safety Lightbeom SPOT with manual reset Pin 3 = blu -

Note! Refer to the Vital 1 E)Nﬁdstopp med TINA3A och aut. dterstdlining.

manual for internal Emergency stop with TINAZA aond aqutom. reset. Pin 5 = grey 1 info
configuration when used

together with the light beam

Spot 10/35

Connection of units and cable lengths to Vital 1

CONNECTION EXAMPLE VITAL1 SOLUTIONS

CABINET

@L Qe @
@O ®

CABINET CABINET

A. @
O,

VITAL

r
I
I
I
I
I
1
I
I
1
I

)

54
L____é‘\:____
-
ok
(
&
®

]

= ADAM AND EVA
@ ®= TRANSMITTER /RECEIVER SPOT

@= EMERENCY STOP ®
= TINA 1
@= SAFETY SWITCH T2 = ™A 2

@ T9= TNA 3 Mage 2 oW
= SAFETY STRIP/MAT 2 _
/ = TINA 6 i Y CONNECTOR M12-3A

¥
@: LIGHTCURTIAN /GRID = TINA 4/8 B MRE —~— = CABLE
e

FE= Y CONNECTOR M12-3B
@= EMERENCY STOP SMILE TINA/INCA TINA

M4LE

HH3400A2
INFORMATION IS AVAILABLE VIA CABLE FROM EACH SENSOR IN

EX. ® AND @
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Three connection alternatives

According to PL e (EN ISO 13849-1), connection of sensors/
adaptor units in the Vital safety circuit must be made as the
connection examples.

Example @

Use separate connection cables from each sensor/adaptor
unit to the Vital safety controller. Interconnections to be made
via suitable terminals in the control cabinet.

Example @

Use Tina4A/Tina8A connector blocks to simplify the connec-
tion of externally mounted sensors/adaptor units. Only Tina4A/
Tina8A connector blocks may be used. Use of any other con-
nector blocks will not meet the safety circuit requirements.

Example @

Use M12-3A and M12-3B 'Y’ connectors to connect sensors
in series/parallel.

Cable lengths and number of sensor/adaptor units for the
three connection examples.

In order to determine the number of sensor/adaptor units that
can be connected to a Vital 1 unit it must be remembered that
1 (one) Spot T/R is equivalent to 5 (five) Eden or Tina units.
Units in parallel are equal to one unit. The following examples
provide guidance as to possible configurations and cable
lengths using suitable cables.

Example @

Up to 1000 metres (0.75 mm? or 0.34 mm? conductors) in
total can be connected to the sensors/units in this example.
The connection is equivalent to 9 Eden or Tina units.

A maximum of 30 Eden or Tina units can be connected to
the Vital 1 unit on a maximum cable length of 500 metres
(0.75 mm? conductors) or 300 metres (0.34 mm? conductors).

Example @

Up to 600 metres (0.75 mm? conductors) to Tina 8A and

10 metre cables type M12-C1012 (0.34 mm?) to each sensor/
unit connected to the Tina 8A. This connection example is
equivalent to 17 Eden or Tina units.

A maximum of 3 Tina 8A units, equivalent to 27 Eden/Tina
units (= 3 x 8 connected to Tina 8A + 3 Tina 8A) can be con-
nected to one Vital 1 with a total cable length of 600 metres
(0.75 mm?). Up to 6 Tina 4A units can be connected to one
Vital 1 (equivalent to 30 Eden/Tina units) with a total cable
length of 600 metres (0.75 mm?) to Tina 4A.

Example @

Either 2 x 500 metre cables (0.75 mm?) from the control
cabinet and 10 metre cables (0.34 mm?) to each sensor/unit
or 2 x 10 metre cables (0.75 mm?) from the control cabinet
and 200 metre cables (0.75 mm?) to each sensor/unit. The
connection is equivalent to 16 Eden or Tina units.

A Total of 30 Eden/Tina units can be connected using a
maximum cable length of 1000 metres (0.75 mm?) or 400 me-
tres (0.34 mm?2). If the power supply is only fed from one
direction (from one end of the network) the total cable length
is reduced to approx 300 metres (0.75 mm?) and 100 metres
(0.34 mm?).

Connection advice for dynamic sensors to Pluto and Vital.
Sensors can be connected in many different ways. Here is
some advice that can make connection better and more stab-
le. The advice is general, but particularly applicable to the use
of Tina 4A and Tina 8A units.

— Never have more than the recommended number of sen-
sors in the loop.

— If possible use a switched mains power supply that can
deliver a stable 24 VDC.

— In the sensor system, use as short cables as possible.

— When connecting a Tina 4A or Tina 8A unit, the supply
voltage at the terminal (out at the unit) must not be less
than 20 Volts.

— Use screened cable, preferably 0.75 mm? or thicker, from
the apparatus enclosure and ground it at one end, for ex-
ample at the apparatus enclosure, not at both ends.

— Do not route the signal wiring close to heavy current
cabling or close to equipment that gives off a lot of interfe-
rence, such as frequency converters for electric motors.

— Never connect “spare” conductors.

— If M12-3B are used for connection of a parallel loop, with
supply to the sensors from two directions, the loop must
be as short as possible. This is because the conductors
that are not being used are also connected, which incre-
ases the capacitive load and reduces the stability of the
system.
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Vital 2

Vital 2 is a safety controller that combines functionality with the quick and easy
installation of safety sensors. With two safe input functions and two different output
groups, Vital 2 offers the capability to exclusively control smaller machine safety sys-
tems that would otherwise have required a programmable controller or multiple safety
relays. How the two output groups are controlled by the input functions depends on
which of the three operating modes is selected (see Selection of operating mode).

Input function 1

A dynamic safety circuit where ABB Jokab Safety's safety sensors such as Eden,
Tina and Spot can easily be connected in series. Up to 10 Eden or Tina devices can
be connected in series per input function.

Input function 2
The same function as input function 1.

Output group 1
A safe relay output in a duplicated series and a safe transistor output with output
voltage of -24 VDC.

Output group 2

A safe relay output in a duplicated series and a safe transistor output with output
voltage of -24 VDC. In addition, output group 2 contains a non-safe transistor out-
put with output voltage of +24 VDC, intended for information. The output group can
have time delay from 0 to 1.5 s.

Selection of operating modes

Vital 2 can be configured to operate in one of three operating modes M1, M2 or M3.
The selection of operating modes is done by connecting one of the terminals M1,
M2 or M3 to +24 V.
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Operating mode M1 - Separate
function Vital 2

Input function 1 controls output group 1, and input function 2
controls output group 2.

Operating mode M2 - Input 1,
master function Vital 2

Input function 1 stops all outputs, and input function 2 stops
output group 2.

Operating mode M3 - Parallel
function Vital 2

Input function 1 and input function 2 operate in parallel and
control all outputs. Reset/Auto reset 1 resets both input func-
tions (Reset/Auto Reset 2 is not used).

Input function 1

Input function 2

1. 2.
Safety * H Safety + +
sensors sensors
N~ Test\ % Test\ 3
2 2
| o} ~ )
- Q Q
c 2 c 2
s | Reset 1 § 8 | Reset 2 §
ese g esef g
g 3| g 9 E g| °
> [ > [
(o} [} w [}
It [R1 |Re X1 | xa ] | R12 x11_| x14

Input & reset logic

Off delay
0..1.5s

+24V 0V Output group 1

Q13 Q12 1L aQtl
Non safe
Output group 2

Input function 1

Input function 2

1.
Safety - +
sensors
I~ Test B B
= ] )
S l | s s
) & £
g - °=>| Reset 1 2 g
= > © ©
o (%] [}
I Rt |Ro X1 [xa 11 X14
OR

Input & reset logic

Input & reset logic

Off delay
0..1.5s8

= 108

Ll

+24V 0V Output group 1

Q13 Q12 1L Qi
Non safe

\4

Output group 2

Input function 1

+

Select auto reset

X4

Input function 2

g
§

[o/ [}
J Skl IRM 1R12 X111 X14

Input & reset logic

Off delay
0..1.5s

= 1.0s

Y |

A2 Q2 1L Qt

|A1
—_—
+24V OV Output group 1

Q13 Q2 1L Qi
Non safe
Output group 2
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Connection of protection/sensors - Vital 2 .
|
|

Depending on the input function and the number of sensors connected to the safety circuit (odd 4 & &
or even number), the dynamic signal is connected between different terminals; .
by
- bL_
Input function 1 b J :
A dynamic signal is transmitted from T1, and depending on the number of sensors in the safety é
circuit, the signal connects back to R1 (odd number of sensors) or R2 (even number of sensors). ™ RM1 R12

Input function 2
A dynamic signal is transmitted from T11, and depending on the number of sensors in the safety circuit, the signal connects
back to R11 (odd number of sensors) or R12 (even number of sensors).

Connection of outputs - Vital 2

Connection of safe transistor output (-24 V)
The safe transistor outputs Q2 (output group 1) and Q12 (output group 2) have an output voltage

of -24 V. 24V

Q2
Q12

Connection of safe relay output

The safe relay outputs that are duplicated in series break between 1L-Q1 (output group 1) and

11L-Q11 (output group 2). The loads that break should be fitted with spark arresters to protect

the outputs. The correct selection of VDR circuit, RC circuit or diode is appropriate. Note that the Q13
diode extends the disconnection time of the load.

+24V

Connection of information output
The non-safe transistor output Q13 is high (+24 V) when the outputs from output group 2 are active. The function is therefore
dependent on the operating mode selected (see Selection of operating mode).

ov
Connection of reset - Vital 2

There are two separate reset functions; Reset 1 and Reset 2. The function of these is dependent
on the operating mode selected (see Selection of operating mode). Reset 1 and Reset 2 can be +24V X1 x4

configured for manual or automatic reset independently of each other by means of the input's XX
Auto reset 1 and Auto reset 2.

+24 V X1 X4

X1 X14

Manual monitored reset
For manual resetting, a push button must be connected between X1 (Reset 1) or X11 (Reset 2) and +24 V. The monitoring con-
tactors for external devices are to be connected in series with the push button. For manual reset, X4 (for Reset 1) and X14 (for
Reset 2) serve as output for resetting the indicator lamps.

Automatic reset

For automatic reset, X1 and X4 (Auto reset 1) or X11 and X14 (Auto reset 2) must be connected to +24 V. Monitoring contacts
for external devices must be connected between +24 V and X1 (Auto reset 1) or X11 (Auto reset 2) . If monitoring contacts are
not used, X1 and X11 must be connected to +24 V.

Time delay - Vital 2

Output group 2 can have disconnection delay by connecting inputs 0.5s and 1.0s being connected to +24 V. The system is
binary, which means that the time values of the inputs are added together to give the total delay time.

%) % %) m %) & % %] m

+24 V 0.5s 1.0s +24 V 0.5s 1.0s +24 V 0.5s 1.0s +24 V 0.5s 1.0s
No delay 0.5 s delay 1.0 s delay 1.5 s delay
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Technical data - Vital 2

Artrcle nurnber 2TLA020070R4300
Level of Satety ; H )
EN ISO 13849-1 | PLe/Cat. 4

EN 62061 SIL3

IEC/EN 61508-1...7 SIL3

EN 954-1  Cat. 4

PFH_

Relay output £ 2.00 x 10°
Transistor output 1.50 x 10°
Cotour H érey H

Welgnt 390 g

Povver supply

24 VDC +15%

Fuse
An external fuse must be con-
nected in series with the supply

voltage to Al 6 A

Max line resistance

at nominal voltage to X1 150 Ohm
Povver consu"mptton H H
Total current consumption 300 mA
Input function 1 o H
(dynamic safety circuit) :

Dynamic output signal ™

Dynamic input signal

1 (odd number of sensors in a

 circuit)

i R2 (even number of sensors in a

circuit)
Input function 2 :
(dynamic safety circuit) :
Dynamic output signal T

Dynamic input signal

R11 (odd number of sensors in a
circuit)
i R12 (even number of sensors in a

circuit)
Reset input Xt/Xﬁ
Voltage at X1/X11 when reset +24 VDC
Reset current 30 mA (300 mA peak during contact
closure)
Minimum contact closure time
for reset 80 ms
Number of sensors H
Max. number of Eden or Tina units
per input function 10
Total max. cable length (depen- :
ding on the number of Eden/Tina
units) 500m
Max. number of light beams (Spot
T/R) per input function
Spot 10 1
Spot 35 '3
Total max. cable length (depen-
ding on the number of Spot T/Ft) 100 m

Maxrmum number of unrts varies dependrng on the mstallatlon andcable

size. For more |nformat|on see the examples in this chapter

Response tlme

Relay output (Q1, Q11)
Safe transistor outputs
(Q2, 912)

15-24ms

L 11-20ms

Non-safe transistor output

S 11 -20ms

@Q2,Q12

Relay outputs

Number of outputs i 2NO

Max. load capacity, res. load B6A/250 VAC

Max. load capacity, ind. load

 AC-12: 250 V/1,5 A

AC-15: 250 V/1,6 A
DC-12: 50 V/1,5 A
DC-13: 24 V/1,5 A

Safe t‘ransistp‘r outputs
Number of outputs
Output voltage (rated)
Output voltage (at load)

Max. load

Short circuit protection
Output - 0V

Output - +24\/

YA

> 22V at 800 mA/24V
supply voltage
23.3V at 150 mA/24V
supply voltage

£ 800 MA

‘ Yes
Normal (not guaranteed)

Non-safe tranS|stor output (|nfor—
mation)

| +24VDC

Output voltage (rated)

Max. load 1A

l\/lountrng

DIN rai 35 mm DIN rail

Operatlng ternperature range

| 10°Ct0 +55°C

Connection blocks (detachable)
Max screw torque
Max connection area:

Solid conductors

Conductor with socket contact
Air an‘d creep{distancﬂe

1 Nm

x4 mm?/ 2x1,5 mm?/ 12AWG
1x2.5 mm?/ 2x1 mm?

Protection class
Enclosure
Connectron blocks

4kVv/2 DIN VDE 0110

 IP40 IEC 60529
- IP20 IEC 60529

Approved standards

| ENISO 13849-1/EN 954-1, EN ISO

- 13849-2, EN 62061, EN 61496-1, EN
| 574, EN 692, EN 60204-1, EN 50178,
| EN 61000-6-2, EN 61000-6-4, EN

© 61000-4-, IEC/EN 61508-1...7

Connector blocks are detachable

(without cables having to be disconnected)
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Vital 3

Vital 3 is a safety controller that combines functionality with the quick and easy
installation of safety sensors. With two safe input functions and two different output
groups, Vital 3 offers the capability to exclusively control smaller machine safety sys-
tems that would otherwise have required a programmable controller or multiple safety
relays. How the two output groups are controlled by the input functions depends on
which of the three operating modes is selected (see Selection of operating mode).

Input function 1

A two-channel safety circuit designed for opening contacts, e.g. two-channel emer-
gency stop or ABB Jokab Safety's safety switch JSNY5. One channel is fed with the
dynamic signal and the other with static +24 VDC.

Input function 2

A dynamic safety circuit where ABB Jokab Safety's safety sensors Eden, Tina and
Spot can easily be connected in series. Up to 12 Eden or Tina devices can be con-
nected in series per input function.

Output group 1
A safe relay output in a duplicated series and a safe transistor output with output
voltage of -24 VDC.

Output group 2

A safe relay output in a duplicated series and a safe transistor output with output
voltage of -24 VDC. In addition, output group 2 contains a non-safe transistor output
with output voltage of +24 VDC, intended for information. The output group can have
time delay from 0 to 1.5 s.

Selection of operating modes

Vital 3 can be configured to operate in one of three operating modes M1, M2 or M3.
The selection of operating modes is done by connecting one of the terminals M1, M2
or M3 to +24 V.
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Operating mode M1 - Separate
function Vital 3

Input function 1 controls output group 1, and input function 2
controls output group 2.

Operating mode M2 - Input 1,
master function Vital 3

Input function 1 stops all outputs, and input function 2 stops
output group 2.

Operating mode M3 - Parallel
function Vital 3

Input function 1 and input function 2 operate in parallel and
control all outputs. Reset/Auto reset 1 resets both input func-
tions (Reset/Auto Reset 2 is not used).

Input function 1

Input function 2

Safety
sensors
I— —_ —I Test\ _|‘D Test\ 3
@ @
2 o
b ) N )
< £ < £
& s & I 2
a i i Reset 1 3 ; 5l Reset 2 K]
5| & & i &
1T st [s2 X1__|x4 l | R12 X1 [ x14
| .
M2
Input & reset logic | Input & reset logic
M3
Off delay
0..1.5s
| 05s
| ) 10s
E-ZAV\ l | +24V E-zw ) l
A [A2 Q2 1L Qt Q13 Q12 1L Q11
Non safe
—_ %
+24V 0V Output group 1 Output group 2
Input function 1 Input function 2
T 2.
—_— I—\ + + Safety + +
sensors
|_ J— _, Test =l —rD Test )
I @
9 <t
b o 9
3 =i 5
2 ® 5
E < o Reset 1 g =| Reset 2 E
§ § & 9 I &
IT [s1 |s2 X1_|x4 L1 [Ri1 [R12 X11_| x14
Input & reset logic Input & reset logic M1
| Mz,
M
Off delay 3
| 0..1.5s 05,
| 10s
:E-ZAV \ l | 1 l
Al |A2 Q2 1L Qt Q13 Q12 1L Qi1
Non safe
—_—
+24V OV Output group 1 Output group 2
Input function 1 Input function 2
*L\1A
I
|_ — _, Test k]
@
L
- ]
< e
= 3
g «| m| Reset1 g
| = ©
o| © o]
|71 [s1 |s2 x1 X11__X14
[Two channel logic
M1
Input & reset logic 2
Off delay s,
0..1.5s

0.55

)_

1.0s

e ]

|A| A2 Q2 1L af

+24V OV Output group 1

Q13 Q12 1L an
Non safe

Output group 2
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Connection of protection/sensors - Vital 3 +24V

Depending on the input function and the number of sensors connected to the safety loop (odd T st s2
or even number), the dynamic signal is connected between different terminals;

|
Input function 1 -
One of the two opening contacts is connected between T1 and S1 (dynamic signal). The se- %)
cond opening contact is connected between +24 V and S2 (static signal). ™ R rz

Input function 2
A dynamic signal is transmitted from T11, and depending on the number of sensors in the safety loop, the signal connects
back to R11 (odd number of sensors) or R12 (even number of sensors).

Connection of outputs - Vital 3

Connection of safe transistor output (-24 V)
The safe transistor outputs Q2 (output group 1) and Q12 (output group 2) have an output 24V
voltage of -24 V. Q2

Connection of safe relay output

The safe relay outputs that are duplicated in series break between 1L-Q1 (output group 1) and 124V
11L-Q11 (output group 2). The loads that break should be fitted with spark arresters to protect Qi3
the outputs. The correct selection of VDR-circuit, RC circuit or diode is appropriate. Note that

the diode extends the disconnection time of the load.

Connection of information output
The non-safe transistor output Q13 is high (+24 V) when the outputs from output group 2 are active. The function is therefore
dependent on the operating mode selected (see Selection of operating mode).

Connection of reset - Vital 3

There are two separate reset functions; Reset 1 and Reset 2. The function of these is depen- Fl m
dent on the operating mode selected (see Selection of operating mode). Reset 1 and Reset 2 24V X1 MR -

can be configured for manual or automatic reset independently of each other by means of the
input's Auto reset 1 and Auto reset 2.

Manual monitored reset

For manual resetting, a push button must be connected between X1 (Reset 1) or X11 (Reset 2) and +24 V. The monitoring
contactors for external devices are to be connected in series with the push button. For manual reset, X4 (for Reset 1) and X14
(for Reset 2) serve as output for resetting the indicator lamps.

Automatic reset

For automatic reset, X1 and X4 (Auto reset 1) or X11 and X14 (Auto reset 2) must be connected to +24 V. Monitoring contacts
for external devices must be connected between +24 V and X1 (Auto reset 1) or X11 (Auto reset 2) . If monitoring contacts are
not used, X1 and X11 must be connected to +24 V.

Time delay - Vital 3

Output group 2 can have disconnection delay by connecting inputs 0.5s and 1.0s being connected to +24 V. The system is
binary, which means that the time values of the inputs are added together to give the total delay time.

% %) % m %) & % %]

+24V 0.5s 1.0s +24V 0.5s 1.0s +24V 0.5s 1.0s 24V 0.5s 1.0s
No delay 0.5 s delay 1.0 s delay 1.5 s delay
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Technical data - Vital 3

Re\ayuoutputé‘

Number of outputs

Max. load capacity, res. load
Max. load capacity, ind. load

L 2NO
: BA/250 VAC
 AC-12: 250 V/1,5 A

AC-15: 250 V/1,5 A
DC-12: 50 V/1,56 A
DC-13: 24 V/1,6 A

Article number 2TLA020070R4400
Level of Safet"y T
EN ISO 13849-1 PL e/Cat. 4

EN 62061 SIL3

IEC/EN 61508-1...7 " SIL3

EN 954-1 Cat. 4

PFH, o
Relay output | 2.00x10°

Transistor output 1.50x10°¢

Coloﬁr H Grey """"""
Weight 309

Power supp\yﬂ

Fuse
An external fuse must be con-
nected in series with the supply

Safe {‘ramsistd‘r outpufs
Number of outputs
Output voltage (rated)
Output voltage (at load)

Max. load

Short circuit protection
Output - 0V

Outpgt - +24y

Y,

> 22V at 800 mA/24V
supply voltage
23.3V at 150 mA/24V
supply voltage

£ 800 MA

Yes
Normal (not guaranteed)

Non-safe transistor output (infor-
mation)

Output voltage (rated) +24 VDC

Max. load 1A

Mouﬁﬂng """""""""
DIN rail 35 mm DIN rail

Operating temperature range

voltage to Al 6A

Max I'\‘rwe resisutamce H """""""""
at nominal voltage to X1 150 Ohm

Povveur consu'r‘nption H """""""""
Total current consumption 300 mA

\nput"functioh‘ 1 H o
(two channel, normally closed

circuit)

Dynamic output signal T

Dynamic input signal S1

Static input signal (+24 V) S2

\mput"functior'l‘ 2 H o
(dynamic safety circuit) :

Dynamic output signal T

Dynamic input signal

R11 (odd number of sensors in a

circuit)

i R12 (even number of sensors in a

Connection blocks (detachable)
Max screw torque
Max connection area:

Solid conductors

Conductor with socket contact
Air ar)‘d creepﬂdistancﬂe

x4 mm2/ 2x1.5 mm2 /12AWG
£ 1x2.5 mm2/ 2x1 mm?
© 4KkV/2 DIN VDE 0110

Rese't‘ input ><H1/><11
Voltage at X1/X11 when reset
Reset current

circuit)

| +24 VDG
30 mA (300 mA peak during contact

Protection class
Enclosure
Connection blocks

. 1P40 IEC 60529
© IP20 IEC 60529

closure)
Minimum contact closure time :
for reset : 80ms
NumBer of sé‘nsors H o
Max. number of Eden or Tina units
per input function 2 10
Total max. cable length (depen-
ding on the number of Eden/Tina
units) 500 m
Max. number of light beams (Spot
T/R) per input function 2
Spot 10 1
Spot 35 '3
Total max. cable length (depen-
ding on the n'L‘meer Qf Spot T/R) 100 m

Approved standards H

" EN SO 13849-1/EN 954-1, EN 1SO
13849-2, EN 62061, EN 61496-1, EN
| 574, EN 692, EN 60204-1, EN 50178,
. EN 61000-6-2, EN 61000-6-4, EN

© 61000-4-, IEC/EN 61508-1...7

Response time

Relay output (Q1, Q11)
Safe transistor outputs
(Q2, Q12

Non-safe transistor output
Q2, Q12)

15-24ms

Connector blocks are detachable
(without cables having to be disconnected)
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Why should you use the Tina adapter units?

Up to 30 Tina-units in series.

3
b

Individual indication for
every connected safety

Tina 2A

Tina 2B

Tina 3A Tina 7A

'R A T o

Tina 10A

mat, strip or bumper.

Tina10 B/C

Tina 6A

Vital/Pluto safety circuit,
PL e, using Tina adapter units

Y e Y o

Tina 4A Tina 1A Tina 8A Tina 11A Tina 12A

205 e w

Tina 5A Bypassing & lamp supervision

— to adapt safety sensors to the dynamic single channel
circuit according to PL e!

The Tina devices adapt safety sensors with mechanical
positive forced disconnecting contacts, such as emergency
stops, switches and light grids/curtains with dual outputs to
the dynamic safety circuit in Vital and Pluto. This means Pluto
complies with EN ISO 13849-1 and SIL 3 in EN 62061 and
EN 61508 for the connected safety sensors with the Vital/
Pluto controller. Note that ABB Jokab Safety's dynamic safety
sensors, such as Eden and Spot can be connected directly to
the Vital/Pluto circuit without intermediate Tina devices.

— for bypassing of safety sensor in a dynamic circuit!

The Tina 5A bypass unit is used for bypassing of safety
sensor in a dynamic circuit and provides the possibility for
supervision of bypass lamp indication. During bypassing of
safety devices e.g. a light grid or an interlocked gate switch/
sensor, it must only be possible to allow the bypass function if
a lamp indication is given. The lamp indication must therefore
be supervised. With this system it is possible to bypass one
or more safety sensor at the same time.
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Simple connection arrangements

— as a connection block for simplified connection to a
dynamic circuit!

The Tina 4A/8A connection blocks are available with 4 or

8 M12 connections. They are used to enable several safe-

ty sensor having M12 connection terminated cables to be
connected together. The blocks are connected with a suitable
multi-core cable, that contains status information from each
safety component, to the control cabinet. This enables simp-
lified wiring. The connection block contains electronic circuits
which modify the coded dynamic signal in the safety circuit.
Note Several connection blocks can be connected to one
Vital/Pluto. Using Tina 4A/8A connection blocks eliminates
connection faults and can significantly reduce system cable
costs.



Tina is available in several versions

Tina is available in several versions depending on the type of safety component that is connected to the Vital or Pluto
circuit. Also available is a bypassing unit, three connector blocks with 2, 4 or 8 M12 connectors, and a blind plug for
unused connections. As an accessory there is a Y-connector for series or parallel connection and even for connection
of light beams with separate transmitter and receiver. Tina units are also included in emergency stop models Smile
Tina and INCA Tina. This is to adapt ABB Jokab Safety's products to dynamic safety circuits.

All Tina units are designed to decode the dynamic signal in the safety circuit of Vital/Pluto.

T e = a8

Tina 2A Tina 2B Tina 3A
B o o
| 5 "
Tina 7A Tina 10A Tina 10 B/C

B e

Tina 1A Tina 8A

CEE

Tina 11A Tina 12A

Tina 2A/B, Tina 3A and Tina 7A are used to connect safety
components with mechanical positive forced disconnecting
contacts, such as emergency stops, switches and light
curtains/light beams with relay outputs. NOTE! In order

to maintain safety category 4 and to reduce the risk of
electrical interference, Tina 2 A, 3A and 7A units must be
installed within the same physical encapsulation as the
safety component that is to be monitored, and this is to be
connected to the Tina unit with as short a cable as possible.

Tina 10A/B/C units are used for connection of Focus light
beams/curtains to Vital or Pluto. Tina 10B has an extra M12
connector that enables reset, a reset lamp and switching of
the Focus supply voltage. The Tina 10C has an additional
M12 connector that permits a Focus transmitter to receive
power.

i

Tina 6A

Tina 6A is used to connect door sensitive edges and safety

mats, and provides an indication for each unit (Tina 7A may

also be used). If a Tina 6A is connected close to the edge or
mat, the risk of electrical interference is reduced.

Reasons to choose Tina
Safety circuit, PL e, EN ISO 13849-1

Tina 4A, Tina 8A, Tina 11A and Tina 12A are used as
terminal blocks and simplify connection to a Vital safety
circuit. Each safety component is connected to the terminal
block via an M12 connection. A terminal block is connected
to the apparatus enclosure by means of a cable that also
contains status information from each safety component that
is connected to Tina 4A/Tina 8A and summed information
from Tina 11A/Tina 12A. Tina 1A must be used as a blanking
plug in unused M12 connections.

4

Tina 5A

Tina 5A is used to bypass the safety sensors in Vital security
loop and for monitoring the indicator light switch off. Tina 5A
bypass units are used for bypassing of safety sensors in a
dynamic circuit and provides the possibility for supervision of
bypass lamp indication.

— Individual status indication of every connected unit in the safety circuit

Quick release M12 connector

Supervision of lamp indicating bypassing of safety device
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Blanking plug for connection block
Tina 1A

c E N.I;)UF}’D CSP‘

us

— Is used as a blanking plug in
unused M12 connectors at
connection blocks

— Indication of status by LED

Technical data - Tina 1A

Article number 2TLA020054R0000
Level of safety
IEC/EN 61508-1...7 “siLs
EN 62061 SIL3 Description
VENISOTS8A9T L CLe/Cat, j . S Tina 1A is a device that is designed for use with the connec-
PFH .60 x 10" . . . . .
o o o e . e tion blocks Tina 4A or Tina 8A where it is used as a blind plug
ower supply ; ) ) . )
Operating voltage | 24VDG + +15%, -25% in unused .M1.2 cgnneohons. The QeV|ce is flltted‘ with a LED
Total current consumption 17 mA (27 mA with max information for status indication of the dynamic safety circuit.
i output)
Information output: Max 10 mA
Time delay t (in/out) t <60 s
Voltage supply at normal i Dynamic input: between 9 and 13
operation (protection OK) and 24 volt (RMS)
VDC supply voltage i Dynamic output: between 9 and 13

i volt (RMS)

Humidity range 35 to 85 % (with no icing or conden-
¢ sation)

| OMB46 (VO)

,.: M12 5-pole male )
x 23 x 15Hmm (Lx W,?( H)

5-pin M12 male contact

................... 1.+24 VDC
,,,,,,,,,,, 209 D 2. Dynamic input signal
........... s Ck . . H 3' 0 VDC
i European Machinery Directive \ 4. Dynamic output signal
: 2006/42/EC 5. Not used

{ EN ISO 12100-1:2008,
{ EN ISO 12100-2:2003,
¢ EN 60204-1:2007,

. EN ISO 13849-1:2008,

Certificates : TUV Nord
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Adaptation unit
Tina 2A/B

c € N%ﬁryn CSP‘

us

— Adaptation of safety sensors
with mechanical contacts to
the dynamic safety circuit.

Example:

— Emergency stops

— Switches

— Light beams / light curtains
with relay outputs

— Simplifies the system as well

Technical data - Tina 2A as maintaining the safety level
Article number — Indication of status by LED
Tina 2A : 2TLA020054R0100
Tina 2B i 2TLA020054R1100
i : - e bescription
IEE’\‘Cg;;wOSJ”'? g:tg Tina 2A/B is a device that adapts the safety sensors with
EN ISO 13849-1 " PLo/Cat. 4 mechanical positive forced disconnecting contacts, such as
B T " emergenoy stops, switches and light curtains/ight grids with
Power supply : their own relay outputs to the dynamic safety circuit.
Operating voltage | 24VDC + 15 %, -25 %
Total current consumption - 17 mA (27 mA with max information Tina 2A is fitted with M20 contact which simplifies connection
. output) to safety sensors prepared for M20 connection. Tina 2B is
i Information output: Max 10 mA .
Time delay t (in/out) ' t<60ps very small and can often be placed in the safety components'
Voltage supply at normal ! Dynamic input: between 9 and 13 enclosure. Both Tina 2A and Tina 2B are fitted with LEDs for
operation (protection OK) and 24 : Volt (RMS) status indication of the dynamic safety circuit.
VDC supply voltage \I/Dg/lrtw?g;\l/lcsiutput. between 9 and 13

Information output: ~ 23 VDC
P67 ... . .
Storage: -30...+70°C

Qperatign: -10.'.‘.+55°(; o
35 to 85 % (with no icing or conden-
sation)

Housing material Based on polyé{mide, Macromelt z
. OM646 (V0) + 1 :
cOsimmi v, 08m g Th w0\ i D)
Tina 2A: 43 x 24 x 24 mm =\ ]| ABB iEN
....................................................................... Tina2B: 28 x 21 x7mm(LxWxH) P NI °
Weight Tina 2A: ~30 g XL 4 / [ ]
....................................................................... Tlna ZBNQO g . . . 11,2 - 5 36,3
CO'OU’/ ‘BlaCk . . . F 24 45,3
Approved standards i European Machinery Directive
2006/42/EC Cable connection:
¢ ENISO 12100-1:2003, EN ISO 12100- LED  Brown: +24 VDC
2:2008, —] AP . White: Dynamic input signal
i EN 60204-1:2007, EN 954 1:1996, S “ Blue: 0 VDC
e LSO, 13849-1:2008,EN 62061:2005 T Black: Dynamic output signal
Certificates : TUV Nor = Grey: Information
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Adaptation unit
Tina SA/Aps

Technical data - Tina 3A

Article number
Tina 3A
Tina 3Aps

Level of safety
IEC/EN 61508-1...7
EN 62061

EN ISO 13849-1

Power supply
Operating voltage
Total current consumption

Time delay t (in/out)

Current through safety device
contacts

Short circuit current between
contacts

Voltage supply at normal operation
(protection OK) and 24 VDC supply
voltage

Connectors

Approved standards

Certificates

TLA020054R0200
TLA020054R1400

.50 x 10°

4 VDC + +15%, -25%

i 47 mA (57 mA with max information
i output)

nformation output: Max 10 mA
<70 ps

2 mA

0 mA
ynamic input: between 9 and 13 volt
RMS)
ynamic output: between 9 and 13 volt
RMS)
prrmation output: ~ 23 VDC
P67
torage: -30...+70°C
peration: -10...+55°C

ation)

ased on polyamide, Macromelt
M646 (VO)

M12 5-pole c‘onnector

reen loop wires (A1 & A2)

range loop wires (B1 & B2)

rown (+24 VDC), Blue (0 VDC) wires
Tina 3Aps only)

uropean Machinery Directive
006/42/EC, EN ISO 12100 1:20083,

N ISO 12100-2:2003, EN 60204-
:2007, EN SO 13849-1:2008,

N 62061:2005

UV Nord
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— Adaptation of mechanical
positive forced disconnecting
contacts to the dynamic
safety circuit.

Example:

— Emergency stops

— Switches

— Light beams / light curtains
with relay outputs

— Simplifies the system as well
as maintaining the safety level
— Indication of status by LED

Description

Tina 3A/Aps is a device that adapts the safety sensors with

mechanical positive forced disconnecting contacts, such as
emergency stops, switches and light curtains/light grids with
their own relay outputs to the dynamic safety loop.

Both Tina 3A and Tina 3Aps are fitted with M20 contacts
which simplifies connection to safety sensors prepared for
M20 connection. The devices are then easily connected to
the dynamic safety loop through a 5-pin M12 contact to the
Tina device. Tina 3Aps has an extra conductor for the supply
voltage to the safety sensor.

Cable connection:

5-pin M12 male contact:

1. Safety circuit A1-A2 1. +24 VDC

2. Safety circuit A1-A2 2. Dynamic input signal
3. Safety circuit B1-B2 3.0VDC

4. Safety circuit B1-B2 4. Dynamic output signal
5. Brown: +24 VDC (only Tina 3 Aps) 5. Not used

6. Blue: 0 VDC (only Tina 3Aps)



Connection block
Tina 4A

c € NT(.)UF}’D CSP‘

us

— Connection block for up to
four safety sensors adapted
to the dynamic safety circuit.

_Features:

— Simplifies cable routing and
reduces cable costs.

— Allows branching of up to four
safety sensors to the dynamic
safety circuit.

Technical data - Tina 4A

Article number
Tina 4A

Level of safety
IEC/EN 61508-1...7

| 2TLA020054R0300

EN 62061
ENISO 138491 o
PFH,
Power supply L
Operating voltage £ 24 VDC + +15%, -15% D‘esc”pfuon . _ .
Total current consumption 10 mA (20 mA with max information Tina 4A is a connection block with four 5-pin M12 connec-
{ summary output) tions. It is used to connect multiple safety sensors with M12
' Information output: Max 10 mA contacts via a single cable to a controller or PLC. This simpli-
Time delay t (in/out) <60 ps fies cable running and reduces cable costs. Multiple connec-
Voltage supply at normal opera- i Dynamic input: between 9 and 13 tion blocks can be connected to a Vital/Pluto. Tina 1A is used
tion (protection OK) and 24 VDC volt (RMS) for unused M12 connections.
supply voltage Dynamic output: between 9 and 13
£ volt (RMS)
....................................................................... Information output: ~ 23 VDG
Protection class IP67
Ambient temperature Storage: -30...+70°C
Operation: -10...+55°C
....................................................................... .- .- .- . + — 1
Humidity range 35 to 85 % (with no icing or conden- A3 2 +
tion) - —2 3 -~
S . . L 0 .
ased on polyamide, Macromelt Shield g L .
....................................................................... oM646 (Vo) ) ; . —o s -
M12 5-pole female (4x D s Z
. P ) ) {—@ 7 8 ]
pin connection block 7 s
x 50 x 43 mm (L x W x H) Sr—3 13
~100 g
é‘lack Connection block: 5-pin M12 female contact (x4):
............................................................................ . S . 1.+24VDC 1. +24 VDC
Approved standards European Machinery Directive 2. Dynamic input signal 2. Dynamic input signal
2006/42/EC 3.0VDC 3.0VDC
i EN ISO 12100-1:2008, 4. Dynamic output signal 4. Dynamic output signal
EN 1SO 12100-2:2003, <+Cable shield 5. Information

EN 60204-1:2007,

5. Information (contact #1)
EN ISO 13849-1:2008,

: 6. Information (contact #2)
............................................................................ | EN62061:2005 . . 7. Information (contact #3)

Certificates TUV Nord 8. Information (contact #4)
13. Summarized information (contact #1-4)
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Adaptation unit
Tina 5A

Function

The Tina 5A is designed for bypassing of safety devices con-
nected to the Vital/Pluto safety circuit and for supervision of
lamp indication.

During bypassing of safety devices e.g. a light grid or an
interlocked gate, it must only be possible to allow the bypass
function if a lamp indication is on. The lamp indication must
therefore be supervised. Whether indication is required de-
pends on the specific situation and result of risk analysis.

When the Tina 5A receives a coded dynamic signal to S1 and
the bypass indication lamp is on (connected across L1-L2), a
bypassing output signal is provided on S2 and S3. A broken
or short circuit in the indication lamp leads to an interruption
of the bypass output signal on S2 and S3, therefore stopping
the bypassing.

The dynamic signal to S1 on Tina 5A must be the input signal
from the first of the safety devices intended to bypass. The si-
gnal can be connected via output contacts from a safety relay,
a safety timer or be initiated via a unit providing the dynamic
coded signal as for example an Eden sensor or a Spot light
beam. The dynamic output from S2 or S3 is connected to the
output of the safeguards to be bypassed
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— Bypassing of safety device
connected to the dynamic
safety circuit and for supervi-
sion of lamp indication.

_Features:

— One or more safety devices
can be bypassed

— supervised lamp indication

— Indication of status by LEDs

S2 is used if:

— an odd number of dynamic safety units is to be bypassed
using an odd number of dynamic safety units, i.e. the sum
of Tina + Eden and Spot units (incl. Tina 5A). See drawing
HE3824C

— an even number of dynamic safety units is to be bypassed
using an even number of dynamic safety units, i.e. the sum
of Tina + Eden and Spot units (incl. Tina 5A). See drawing
HE3824F

S3 is used if:

— an odd number of dynamic safety units is to be bypassed
using an even number of dynamic safety units, i.e. the sum
of Tina + Eden and Spot units (incl. Tina 5A). See drawing
HE3824D

— an even number of dynamic safety units is to be bypassed
using an odd number of dynamic safety units, i.e. the sum
of Tina + Eden and Spot units (incl. Tina 5A). See drawing
HE3824E

The total number of dynamic safety units is calculated by
adding the number of Eden, Spot and Tina units connected in
the Vital circuit. See the connection examples HE3824C, D, E,
ForG.



Technical data - Tina 5A

Article number 2TLA020054R1900
Level of safety
IEC/EN 61508-1...7 : SIL3
EN 62061 i SIL3
EN ISO 13849-1 i PLe/Cat. 4
PFH, £ 4.50 x 10°
Power supply
Operating voltage : 24 VDC + +10%, -10%
Current consumption, A1-A2 : No bypass: 10 mA
: Bypass using a 5 W indication lamp: 240 mA
Bypass connection ¢ Tina 5A can bypass max. 30 Eden/Tina-units or 6 Spot T/R
Time delay t (in/out) {t< 260 ps
Voltage supply at normal opera- Dynamic input: between 9 and 13 volt (RMS)
tion (protection OK) and 24 VDC Dynamic output: between 9 and 13 volt (RMS)
supply voltage Information output: ~ 23 VDC
Protection class i Enclosure: IP40

{ Connection block: IP20

i Based on polyamide, Macromelt OM646 (VO)
Connectors

Housing material

- Connection blocks with a total of 8 terminals (2 x 4)

g ————

o

Approved standards : European Machinery Directive 2006/42/EC, EN ISO 12100-1:2008, EN ISO 12100-2:2008, EN 60204-1:2007,
; :2008, EN 62061:2005, EN 61496-1:2004 + At:

P

Bypassing of Eden and Tina units

If one or more Eden or Tina units are bypassed by a Tina 5A,
a diode, such as a TN4007 must be inserted with forward cur-
rent out from pin 4 of the last bypassed unit. If one or more
Eden or Tina units are bypassed by one or more Eden or Tina
units direct to each other, a diode, such as a 1N4007 must be
inserted by the last unit in both loops with forward current out
from pin 4. Refer to example HD3801A.In the case of bypas-
sing of a Tina 10A, B or C or of more than one unit towards
each other, it is recommended that a Tina 5A or M12-3M is
used. See the examples HE3824C, D, E, F or G.

Connections:
+A1: +24VDC
Y14: Information of bypass
L1-L2: Bypass lamp
(or 820 ohm/2W resistor)

-A2: 0VDC

St1: Dynamic signal in

S$2:  Dynamic signal out,
transcoded

S3: Dynamic signal out,
transcoded twice
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Adaptation unit
Tina 6A

Technical data - Tina 6A

Article number

| 2TLA020054R0600

Level of safety

L sIL3

IEC/EN 61508-1...7 ,

EN 62061 - sIL3
JENISO 18849 (PLeCat 4
S, ABOXT00

Power supply
Operating voltage
Total current consumption

{24 VDC + +15%, -25%

47 mA (57 mA with max information
output) Information output: Max 10 mA
Current through safety device :

contacts 12 mA
Short circuit current between

contacts L 10mA
Time delay t (in/out) [t<70ps

i Dynamic input: between 9 and 13
volt (RMS) Dynamic output: between
i 9 and 13 volt (RMS)

| Information output: ~ 23 VDC

Voltage supply at normal opera-
tion (protection OK) and 24 VDC
supply voltage

Storage: -30...470°C
i Operation: -10...+55°C

i 35 to 85 % (with no icing or conden-
| sation)
i Based on polyamide, Macromelt
.OMe46 (VO)

i M12 5-pole male

{ M12 5-pole female

Approved standards

£ 2006/42/EC EN 1SO 12100-1:2008,
{ EN ISO 12100-2:2003, EN 60204-
£1:2007, EN 1SO 13849-1:2008,
EN62061:2005
: TOV Nord

Certificates
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— Short circuit monitoring and
adaptation of safety sensors
to the dynamic safety circuit

— For example:

Contact edges
Bumpers
Safety mats

— Simplifies the system as well
as maintaining the safety level
— Indication of status by LED

Description

Tina 6A monitors short circuits. It is used to adapt the safety

sensors with safety contact strips and safety mats with relay

outputs to the dynamic safety circuit. The device is fitted with
a LED for status indication of the dynamic safety circuit.

A / R
A%HBHB M12 / P —
B3
TINA 64 N
. \
> LED 5
62,2 * 2

5-pin M12 male contact: 5-pin M12 female contact:

1.+24 VDC 1. Safety circuit A1-A2
2. Dynamic input signal 2. Safety circuit A1-A2
3.0VDC 3. Safety circuit B1-B2

4. Dynamic output signal
Information

4. Safety circuit B1-B2Not used



Adaptation unit
Tina 7A

c € NT(.)UF}’D CSP‘
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— Adaptation of safety sensors
with mechanical contacts to
the dynamic safety circuit.

— For example:

Emergency stops

Switches

Light beams / light curtains
with relay outputs

_Features:

Technical data - Tina 7A — Simplifies the system as well
Article number : 2TLA020054R0700 as maintaining the safety level

Level of safety — Indication of status by LED
IEC/EN 61508-1...7 :SIL3 - Adapted for easy installation
EN 62061 :SIL3 35 DIN rail i binet
EN ISO 13849-1 {PLe/Cat. 4 on o mm rait in cabinets

PFH, 4.50 x 10°

Power supply :

Operating voltage 24 VDC + +15%, -25%

Total current consumption 47 mA (57 mA with max information

output) Information output: Max 10 mA Description
Current through safety device :

contacts 12 mA Tina 7A is a device that adapts the safety sensors with

Short circuit current between ; mechanical positive forced disconnecting contacts, such as
contacts 10 mA emergency stops, switches and light curtains/light grids with
gmggd(eefgptp(lcgurlrmal opera- }len?aomuiz input: between 9 and 13 volt their own relay outputs to the dynamic safety circuit.
tion (protection OK) and 24 VDC (RMS)
supply voltage Dynamic output: between 9 and 13 The device is designed for installation in an equipment

volt (RMS) Information output: ~ 23 cabinet where it can be mounted directly on a 35 mm DIN

. VDZE busbar, and the conductors are then connected directly to

the screw terminals.

62

—1 +
i vl E@@@@ LED . .
 ply, dynamic infout, info) s — 21 Connection block:
¢ 4-pin connection block (safety loop A —3— 1.+24VDC
-A2, B1-B2) <l I 2. Dynamic input signal
0 - . : TINA 7A 3.0VDC
N rail AMLALEDISARTOD — 5 . .
. . . SR 4. Dynamic output signal
' 61‘ x 46 x 14"(L x W x H)H ''''''' 15 f 5. Information
~35¢ e 6. Safety circuit A1-A2
Black T 7. Safety circuit A1-A2
. S S olclolol fololololo] J T8 8. Safety circuit B1-B2
Approved standards European Machinery Directive 6 e s es ] % 7
P y y lsosol svses — 9 9. Safety circuit B1-B2

i 2006/42/EC, EN I1SO 12100-1:2003,
EN ISO 12100-2:2008, EN 60204-
£ 1:2007, EN 1SO 13849-1:2008,

N 62061:2005

Certificates
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Connection block
Tina 8A

Technical data - Tina 8A

Article number

Level of safety

¢ 2TLA020054R0500

IEC/EN 61508-1...7 i sIL3

EN 62061 ‘sIL3

EN ISO 13849-1

PFH £ 4.50 x 10°

Power supply

Operating voltage
Total current consumption

: 24 VDC + +15%, -15%

i 156 mA (25 mA with max information
summary output)

Information output: Max 10 mA

Time delay t (in/out) t <60 us

Voltage supply at normal opera- Dynamic input: between 9 and 13 volt

tion (protection OK) and 24 VDC (RMS)

supoly voltage Dynamic output: between 9 and 13
pply voltag volt (RMS)

Information output: ~ 23 VDC
P67
“étorage: -30...470°C

Operation: -10...+65°C
35 to 85 % (with no icing or conden-
_sation)

Based on polyamide, Macromelt
OMB46 (VO)

M12 5-pole female (8x)

3-pin connection block

49 x 50 x 43 (L x W x H)

Connectors

Approved standards i European Machinery Directive

{ 2006/42/EC, EN ISO 12100-1:2003,
EN ISO 12100-2:2003, EN 60204-

i 1:2007, EN 1SO 13849-1:2008,

EN 62061:2005
 TOV Nord

Certificates
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— Connection block for up to
eight safety sensors adapted
to the dynamic safety circuit.

_Features:

— Simplifies cable routing and
reduces cable costs.

— Allows branching of up to four
safety sensors to the dynamic
safety circuit.

Tina 8A is a connection block with eight 5-pin M12 connec-
tions. It is used to connect multiple safety sensors with M12
contacts via a single cable to a controller or PLC. This simpli-
fies cable running and reduces cable costs. Multiple connec-
tion blocks can be connected to a Vital/Pluto. Tina 1A is used
for unused M12 connections.

+ —0
"~ —0
-—
v —0
—0

-2
TP
4@12

- —0@ 13
Shield

gl op o+

s @~ oo

(@)
B

Connection block: 5-pin M12 female contact (x8):
1. +24VDC 1. +24 VDC

2. Dynamic input signal 2. Dynamic input signal
3.0VDC 3.0VDC

4. Dynamic output signal <Cable shield 4. Dynamic output signal
5. Information (contact #1) 5. Information

6. Information (contact #2)

7. Information (contact #3)

8. Information (contact #4)

9. Information (contact #5)

10. Information (contact #6)

11. Information (contact #7)

12. Information (contact #8)

13. Summarized information (contact #1-8)



Connection examples of safety sensors to Tina 8A

Safety controller,
Vital

Connection 1

One Eden is connected directly to the Tina 8A. The Eden
status is shown by an LED on the Adam sensor. A status
information signal is also connected to Tina 8A.

Connection 2

One Focus safety light grid is connected to the Tina 8A via a
Tina 10A. The output from the Tina 10A is via a M12 connec-
tor. The connection between Tina 10A and Tina 8A is achie-
ved using a cable with M12 connectors on each end.The Tina
10A has two LED’s which show the status of the light grid.
The same status information signal is connected to the Tina
8A. Tina10A and the Focus transmitter are connected, via an
M12-3B, to Tina8A.

Connection 3

A Spot 10 light beam is connected directly to Tina 8A. A’Y’
connector M12-3B for M12 plugs is connected to the trans-
mitter and the receiver. The status information shown on the
Spot LED is also connected to Tina 8A.

Connection 4

A safety mat (same for safety strip and safety bumper) is
connected via a Tina 6 A to the Tina 8A. Two LEDs in Tina
B6A shows the status of the mat. The same status information
signal is connected to Tina 8A.

-

Eﬁku

Tina 4A

Connection 5

One Smile is connected to the Tina 8A. The information
shown by an LED on the Smile is also connected to the termi-
nal block on the Tina 8A.

Connection 6

A safety interlock switch is connected via a Tina 3A mounted
directly on the switch. The output from the Tina 3A is via a
M12 connector. The connection between the Tina 3A and

the Tina 8A is therefore simply made with a cable with M12
connectors on each end. On the Tina 3A there is a LED which
shows the status of the switch. The same information signal is
connected to the Tina 8A.

Connection 7

A Spot 35, transmitter and receiver are connected directly to
the Tina 8A via a M12-3B 'Y’ connector. The status informa-
tion shown by the LED on the Spot is also connected to the
Tina 8A.

Connection 8

Tina 1A is a plug which has to be connected to Tina 8A
inputs when no sensor is required, in order to complete the
safety connection circuit.

NOTE! All input connectors on the Tina 8A must be
connected to sensors or have Tina 1A plugs fitted.
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Adaptation unit
Tina 10A/B/C

Tina 10 A/B/C are three connection units with M12 connections, that make it easy
to connect a light curtain or light beam Focus with OSSD outputs to the dynamic
safety circuits of Vital and Pluto. This also enables complete external interconnec-

tions, with M12 cabling, which reduces the cabling to and connections in the appa-

ratus enclosure. Tina 10 A/B/C has LEDs for function indication, with green, red or
flashing green/red indications.

Tina 10A: has two M12 connections that are connected to 1: Vital/Pluto and 2: a
light curtain/light beam Focus receiver. See the connection examples HH3300F,
HR7000L-01.

Tina 10B: has three M12 connections that are connected to 1: Vital/Pluto and 2: a
light curtain/light beam Focus receiver, and 3: An external reset button and muting
lamp, such as unit FMI-1C.See the connection examples HR7000L-01.

Tina 10C: has three M12 connections that are connected to 1: Vital/Pluto and 2:

a light curtain/light beam Focus receiver, and 3: a light curtain/light beam Focus
Transmitter. See the connection examples HH3302D, HR7000L-01.
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— Adaptation of safety sensors
with OSSD outputs to the
dynamic safety circuit.

— For example:

Focus lightcurtain/lightbeam

— Simplifies the system as well
as maintaining the safety level
— Indication of status by LED



Tina 10A, 10B and 10C connections

Focus Receiver

Yl white +24vDC Tina 10A Tina 10B Tina 10C

32 Brown +24VDC ~a 2 T 2 ~

)37 Green “ “ “

)47 Yellow

52 Grey OssDI

5% Pk ossp2

S Bue OV

)87 Red LMS
1

. S

Vital / Pluto .

-17 Brown +24VDC /

=2 whte

-ii Blue OV Focus

S e FMI-1B Transmitter
)17 Brown +24VDC )127 Brown +24VDC
)72 White —TL— )73 White
Y Ble —®— )47 Blue ov
25— Black . )57 Black
>——— Grey —®— ¥——— Grey

TINA 10C
3 MLAcznsomiste

<
! ABE
2 5
TINA 10A [%
5 ATLAA20084RI200
.
N
! AR
e T
TINA 10B
3 ATLAGZD0ESRIS00
.
-
| AR &

O 2

Technical data - Tina 10A/B/C

Article number

Tina 10A 2TLA020054R1200
Tina 10B i 2TLA020054R1300
Tina 10C i 2TLA020054R1600
Level of safety :

IEC/EN 61508-1...7 i SIL3

EN 62061 i SIL3

EN ISO 13849-1 i PLe/Cat. 4

PFH

4.50 x 10°

Power supply
Operating voltage
Total current consumption

Time delay t (in/out)

Voltage supply at normal opera-
tion (protection OK) and 24 VDC
supply voltage

{24 VDC + +20%, -20%
£ 60 mA (70 mA with max. info signal out)
! Info signal out: Max. 10 mA
ft<120ps

Dynamic input signal: 9 to 13 V (RMS)
i Dynamic output signal: 9 to 13 V
- (RMS)

Info signal out: ~23 VDC

67

: 'brage: 210...4+55° C
Operation: =10...+55° C

: OMB46 (VO)

x 36 x 11 mm (L x W x H)

': ~40g

" Black

Number of units connected to
Vital 1

Max. number of Tina 10A:
Max. number of Tina 10B/C:

4 when Focus is supplied by Vital and
areset lamp is used
6 when Focus is supplied separately

Number of units connected to
Pluto, Vital 2 or 3, per input

Max. number of Tina 10A/B/C:

Connectors
Tina 10A

Tina 10B

Tina 10C

1: for Vital or Pluto
2: for Focus receiver
1: for Vital or Pluto
2: for Focus receiver
3: for Reset unit

1: for Vital or Pluto

2: for Focus receiver
3

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2008,

i EN1SO 12100-2:2003,

- EN 60204-1:2007,

EN ISO 13849-1:2008,

EN 62061:2005, EN 61496-1:2004 +
A1:2008

Certificates

: TOV Nord
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Terminal block
Tina 11A

Technical data - Tina 11A

Article number

| 2TLA020054R1700

Level of safety

‘sIL3

IEC/EN 61508-1...7 .

EN 62061 FSIL3

EN ISO 13849-1 : PLe/Cat. 4
PFH

1450 x 10°

Power supply
Operating voltage
Total current consumption

Time delay t (in/out)

Voltage supply at normal opera-
tion (protection OK) and 24 VDC
supply voltage

{ 24 VDG + +15%, -15%
17 mA (27 mA with max information
output)

Information output: Max 10 mA

t <60 s

Dynamic input: between 9 and 13 volt
(RMS)

Dynamic output: between 9 and 13
volt (RMS)

Information output: ~ 23 VDC

35 to 85 % (with no icing or conden-
sation)

Approved standards

European Machinery Directive
2006/42/EC
EN ISO 12100-1:2003, EN ISO 12100-
2:2003,
EN 60204-1:2007,
EN ISO 13849-1:2008,

Certificates

i TOV Nord
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— Terminal block for connection
of two safety sensors with
5-pin M12 connectors and
adaptation to the dynamic
safety circuit.

_Features:

— Simplifies cable routing and
reduces cable costs.

— Allows connection of two
safety sensors to the dynamic
safety circuit.

Description

Tina 11A is a connection block with two 5-pin M12 connec-
tions. It is used to connect two safety sensors with M12 con-
tacts via a single cable to a controller or PLC. This simplifies
cable running and reduces cable costs. Multiple connection
blocks can be connected to a Vital/Pluto.

I;§ A 3 1+

—3— 3 M12 /
~ & 2

yi7 ] A 1[@@ i

N i N
—~

j}rg/Mm - . 5

5-pin M12 female connector
(contact #2-3)

5-pin M12 male connector
(contact #1):

1. +24 VDC 1. +24 VDC

2. Dynamic input signal 2. Dynamic input signal
3.0VDC 3.0VDC

4. Dynamic output signal 4. Dynamic output signal
5. Information 5. Summarized information

(contact #2-3)



Terminal block
Tina 12A

c € NT(.)UF}’D CSP‘

us

é p}pﬂi[}atio[}l

— Terminal block for connection
of two safety sensors with
8-pin M12 connectors and
adaptation to the dynamic
safety circuit.

— For example:

Dalton
Magne

_Features:

Technical data - Tina 12A — Simplifies cable routing and
Avrticle number | 2TLA020054R1800 reduces cable costs.
Level of safety — Allows connection of two
IEC/EN 61508-1...7 - SIL3 safety sensors to the dynamic
EN 62061 ‘s8I foty Girouit
EN ISO 13849-1 | PL e/Cat. 4 safety circut.
PFH, 450 x 10°
Power supply ;
Operating voltage {24 VDC + +15%, -15%
Total current consumption : 60 mA (70 mA with max information Description
output) Tina 12A is a connection block with two 8-pin M12 connec-

Information output: Max 10 mA . .
P tions. It is used to connect two process locks Dalton or Mag-

Time delay t (in/out) t< 60 us

Voltage supply at normal opera- Dynamic input: between 9 and 13 volt  ne 2A/B with integrated Eden sensors via a single cable to a

tion (protection OK) and 24 VDG | (RMs) controller or PLC. This simplifies cable running and reduces

supply voltage Dynamic output: between 9 and 13 cable costs. Multiple connection blocks can be connected to
volt (RMS) a Vital/Pluto.

Information output: ~ 23 VDC

: s - Tina 12A has three 8-pin M12 contacts that connect to
Protection class i IP67

e - - - 1: Pluto/Vital, information for sensors and locks and lock
Ambient temperature : Storage: -30...+70°C . U|O/ al, information for sensors and locks and loc
: signals

peration: -10...+55°C 5 Dal ith Eden N
510 85 % (with no icing or conden-  Dalton W!t en No 1
3: Dalton with Eden No 2

Humidity range :
sation)

Housing material i Based on polyamidé, Macromelt
- OM646 (VO)

Connectors ¢ To Vital/Pluto:
i M12 8-pole male (nr 2) A
¢ From safety device: ° ABB

i M12 8-pole female (nr 1,3) O 1@] B

x 36 x 11 mm (L x W x H) , M
i~409g

Size
Weight
Colour

1.2 465

Approved standards i European Machinery Directive
£ 2006/42/EC
EN ISO 12100-1:2003, EN ISO 12100-
{ 2:2008,
{ EN 60204-1:2007,
i EN ISO 13849-1:2008,
EN 62061:2005 24V \IN OIV OIUT INFO LOCK . \hIlFO

s - . . [LPTRURTER_THN RN RN PR PR P

Certificates TUV Nord

202 1 BT Be HS B3 B4 M8 3i2 01 L7 B BS W3 WL M8

+2LV N v out Lack INFO +24V N oV out LOCK INFO

TINA 12A
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Accessories
Y’ branch with M12 connection and M12-connection device

with screw connectors

M12-3A M12-3B M12-3D M12-3E
Female Female Female Female Female Female
2 ] 2
2 3 2 3
N T
[T ru 501;”5] ‘Jums s O TS
Ja==——= H
1 3
Ll Ol e ! O, 1lilis (1
I“ 3 1 3
1
1 1
F |
H Male Female Male Male emale Male
See the connection examples See the connection See the connection examples See the connection examples
HA3306C, D examples HA3306C, D. HBOO0SA HBOO0O1A, 2A, 4A and 6A
HH3300A, D HH3300D, F. HR70000, L.
HH3302D
M12-C01 M12-C02 M12-C03 M12-C04

2

SOON

\
e

2

SN

- X >
| o §%///.§@>@{////§
Female Male Eemale

Cabling

Advantages
Many of ABB Jokab Safety's products are connected using — Area 0.34 mm? and 0.25 mm?
standard M12 connectors. This facilitates installation, savinga - Always screened cable
lot of time, and also dramatically reduces the risk of incorrect — The screen is always connected to negative in male
connection. connectors.
— The guide pin in the small connector is indicated by a
We have therefore developed cables with 5 conductors, recessed arrow that is easy to recognise.
5 x 0.34 mm + screening or 8 conductors; 8 x 0.34 mm + — Convenient cable in PVC
screening which offer the advantages that we believe a good — The cable is also available in bulk length.

cable should have. These are available in any length and in
various standard lengths, with moulded straight or angled
male or female connectors. Particularly suitable cables for the
Tina 4A and Tina 8A units are C9 and C13. They have thicker,
0.75 mm?2 conductors for the feed line and 0.5 mm? for the
other conductors + screening. Refer to the component list for
the variants that are available.
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Example of safety sensor connections based on 'Y’ branch

I*.
\

(2]

s Vital 1 safety controller
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Connection examples

HA3300A-01 Connection example Vital 1 5/41
HA3301A Vital 1 with several Eden 5/41
HAB302A Vital 1 and Tina 4A with 4 Eden 5/42
HA3302B-01 Vital 1 and 2 Tina 4A and 4 Eden and emergency stop 5/42
HA3303A Vital 1 with emergency stop/Tina 2A 5/43
HA3304A Vital 1 with emergency stop/Tina 3A 5/43
HA3305A Vital 1 with Eden and lightgrid Focus/Tina 10C 5/44
HA3306C Vital 1 with 2 lightbeams Spot 5/44
HA3306D Vital 1 with 3 lightbeams Spot 5/45
HA3307A Vital 1 with Eden, lightgrid/Tina 3A and e-stop/Tina 7A 5/45
HD3800A-01 Vital 1 with safety light beam Spot 5/46
HD3801A-01 Vital 1, series and parallel 5/46
HE3811B-01 Safety light beam Spot with time-limited reset 5/47
HE3824C-01 Lightbeam with time-limited bypass 0.2-40 s. 5/47
HE3824D-01 Eden and bypassed lightbeam with Eden 5/48
HEB824E-01 Lightbeams with time-limited bypass 0.2-40 s. 5/48
HE3824F-01 Eden and 2 bypass lightbeams with Eden 5/49
HE3824G-01 Eden and 2 separetely bypassed lightbeams 5/49

HH3300A Vital 1 with different types of safety devices and M12—-3A 5/50
HH3300D Vital 1 with Tina 4A and different types of safety devices 5/50
HH3302D-01 Vital 1 with Tina 8A and different types of safety devices  5/51

HH3301E-01 Connection example Vital 1 5/51
HH3400A2 Vital 1 solutions 5/52
HBOOO5A-01 Vital with Eden and Inca e-stop, with separate reset 5/52
HBOO06A-01 Vital with 4 Eden units + Reset via M12-3E and Tina 4A  5/53
HBOOOTA Vital with two Dalton units via Tina 12A 5/53

HBOOO1A-01 Pluto with Smile e- stop, Reset and Adam via Tina 4A 5/54
HBOO02A-01 Pluto with Eden units, two zones via M12-3E and Tina 4A 5/54

HBOOO3A-01 Pluto with e-stop units, via Tina 11A and Tina 4A 5/55
HBOOO4A Pluto with different zones for Eden + Reset and Eden units ~ 5/55
HH3301D-01 Vital 1 and Tina 8A with different safety device types 5/56
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Connection examples

HA3300A-01 Connection example Vital 1

Test/Autol
set

240
Type: VITAL 1 JOKAB SAFETY

P =i
b | e
gy viewe
NromATen
Rt

TRANSMITTER

EMERGENCY STOP

RECEMER
R

ook 4

Jw
e
-
Test + -
N ST @ m o x onuo C i %
i

Emergency stop with TINAZA Gnd Gutom reset.

EMERGENCY STOP
SMILE 11EA TINA/INGA TINA

F)Niids(upp med SMILE TINA och out. dterstdlining.

Focus
NOTIAGARERECVER Fopuren
4 th]

T 3w
24700
RESET
H Test Fo
PLC
Supply
A Azst B ez m X1 x4 Y14
+= Test/Auto

Emergency stop with SMILE TINA ond outom. reset.

FoCUS

00N ot manuen tersing son
A)uv:rvckmn Kool WN

i

Foritoring of external contoctors,/relays Supehy Sueely 1 Supply
B A, o s s o LY RN N T R LN
NOTE: Alwoys use tronsient suppressors, .g. VOR's! D Ljusbom SPOT med_manusl terstslining _ Resét Rese 5

Note! Refer to the Vital 1 E)Niid:tupp med TINA3A och aut. Gterstdlining, G)Fuc s med TNAIOC och man. Gterstilning.
manuol for nternol Emergency stop with TINA3A and outom. raset. Focus with TINATGC and outorn. re:
configurotion sed
Cocather wim ne. gt peam
Spot 10/35
AnmBrkring Remork Rarstr DesigriCodk Appr[Datur Date Blad Sheet
KOPPLINGSEX. VITAL1 JS 20110318
CONNECTION EX. VITAL1 Rtad Drawn|SidorPages [Ritn nr_Drawing no Forls Cort
JsS HA3300A-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and

local codes/regulations. Subject to change

without notice.

HA3301A Vital 1

5/41

with several Eden

1 2 3 4 5 5 7 8 9 10
EDEN 1 EDEN 2 EDEN 3 EDEN 4
P
somt| € v o) € ewe
ADAM (Eden) with
M12 Connector or cable HEEHE [T21eT% ]
+ - U1 + L - U
M12 Connector/Cable ” M
brown s HHEHEB
white i
blue -
black  1r out
arey 1 info
Fo—t————-—
[ P Y I~ \
I I
I I
| Info |
| |
I I
I I
| |
| |
| Az ST 81 T B2 R 1 e |
+ s Test/Auto
I 24vDC Resst I
| TypeMTALT  JOKAB SAFETY |
| \1 \’T 82 et ‘
I 2y I
| |
13 14 23 24 Y14 Info
L N
[Anmirkning Remark Konstr Design[Godk Appr [Datum Datfe Blad  Sheet
VITALT MED FLERA EDEN 20070823
VITALT WITH SEVERAL EDEN Do S Pages ¥ Drowing r[Fer ConT
HA3301A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and

local codes/regulations. Subject to change wit

2TLC172001C0202| ABB Safety Handbook
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Connection examples

HA3302A-01 Vital 1 and Tina 4A with 4 Eden

1 2 3 4 5 6 7 8 9 10
ADAM (Eden) with
M12 Connector or cable
e |]e Claln|e]e T
HEIREIE HEIREIE HEIREIERS
M12 Connector/Cable £l5(212]8 HHEEE HHEHED
Pin 1 = brown +
Pin 2 white ain
Pin 3 blue —
Pin 4 black r out
Pin 5 = grey 1 info
The colour coding and the cable screen refers to the ABB/ JOKAB SAFETY cable.
Kabelfdrgerna och skdrmanslutningen giller ABB/JOKAB SAFETY standardkabel.
T T T = " 1
| -~ I muhmlgl\
| A1 A2 ST 81 T B2 RI X1 X4 L |
| Test/Autd (DO |
24VDC Reset Info
| Type:VITAL1 ABB |
| \1 \1 B2 o ‘
| A ) |
‘ 13 14 23 24 Y14 Info ‘
L= |
Anmarking Remark Worstr DesarlCodkApprDatum —Dte B Sheet
VITAL1 OCH TINA 4A MED 4 EDEN JS 20111114
VITAL1 AND TINA 4A WITH 4 EDEN Ritad Drown [Sidor Pages|Ritn nr _Drawing no Forts Cont
JS HA3302A-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HA3302B-01 Vital 1 and 2 Tina 4A and 4 Eden and emergency stop

1 2 3 4 5 6 7 8
EMERGENCY STOP 1

- 1

Lz

—Je|m < |a —|a|m|+]o || m|+]w
HEI R HEIRKIER HEPHE
gl (22|t |58 FEEAR-A RS
HHEEL HHEEHE HHEEHE

The colour coding and the cable screen

ADAM (Eden) with
refers to the ABB/JOKAB SAFETY cable.

M12 Connector or cable

Kabelftirgerna och skérmanslutningen
qiiller ABB/ JOKAB SAFETY standardkabel.

M12 Connector/Cable

= brown 4+

F

1

Pin 2 = white rLin

Pin 3 = blue -

Pin 4 = black 1r out

Pin 5 = grey 1 info [OONO)]
Al A2 ST BT T B2 R1 X1 X4
+ o= Test/Autol
24vDC Reset
Type:VITALY ABB

Y \1 Bz""m

vy

[
\
\
\
\
| Info ! JZ 3 P
\
\
\
\
\
\
\
L

15 14 23 24 Y14 Info
Anmérkning Remark Konstr DesignGodk Appr [Datum Dot Blod Sheet
VITAL1 OCH 2 TINA 4A MED 4 EDEN OCH NODSTOPP Js 20111114
VITAL1 AND 2 TINA 4A WITH 4 EDEN AND EMERGENCY STOP Ritad Drown|Sidor Pages|Ritn nr _Drawing no Forts Conf
Js HA3302B-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HA3303A Vital 1 with emergency stop/Tina 2A

EMERGENCY STOP 1

FS\NGLE CONTACT TNA ZA//—‘

brown

EMERGENCY STOP 2

white

g b+

info (%

EMERGENCY STOP 3

VITAL1 WITH EMERGENCY STOP/TINA 2A

5 1
[ HEINERS HEIBHR HEBHD [
| HHEHH HHHHB HHEEHB |
| |
i
| |
I I
| |
| |
| |
| Al A2 ST BT T1 B2 Ri X1 X4 * info O VDC vid bruten insignal (white) |
- Test/Auto  * info O VDC with no inputsignal (white)
| 24vDC Reset |
| ** info O VDC endost vid utlést lokal nddstopp
| Type:VITALY JOKAB SAFETY ** info O VDC only when the lokal emergency |
| ; - stop is released |
HEL
| I \
| Ll |
13 14 23 24 Yl4Info
L ____ = |
[Anrirking Remark Rarstr Desigr{Godk Appr [Datum ~Dats [iod—Sheet
VITAL1 MED NODSTOPP/TINA 2A JS 20070911

Rad Drawn|Sdor Pages [Ritn nr Drawng no
Js HA3303|

[Forls Cont

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and

local codes/regulations. Subject to change without notice.

HA3304A Vital 1 with emergency stop/Tina 3A

1 2 3 4 5
EMERGENCY STOP 1

EMERGENCY STOP 2

I
[puAL con(==

Tina3A M12 Connector

M12 Connector/Cable
Pin
Pin
Pin

r 0 1

7 38 9 10
EMERGENCY STOP 3

EMERGENCY STOP 4

Pin
Pin

-
I I
I I
I I
‘ Info Info |
I I
I I
I I
I I
| A1 A2 ST BT Ti B2 Ri X1 X4 |
| + o= Test/Autd] |
24vDC Reset
| Type:MTALT  JOKAB SAFETY |
} \1 \1 B2 ‘*aw }
| 2V |
‘ 13 14 23 24 Y14 Info ‘
e _
[Anmdirkning Remark [Konstr DesignGodk Appr |Datum Date Blad  Sheet
VITAL1 MED NODSTOPP/TINA 3A Js 20070823
VITAL1 WITH EMERGENCY STOP/TINA 3A RisdDrwn [Sr Fages R 7 Drowing 7o [Fors Gt
HA3304A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and

local codes/regulations. Subject to change without notice.
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Connection examples

HA3305A Vital 1 with Eden and lightgrid Focus/Tina 10C

LIGHT GRID/CURTAIN 2

brown

ADAM /TINA with
M12 Connector or cable

Tina3A M12 Connector

M12 Connector/Cable

Pin 1 = brown 4+

Pin 2 = white  rLin
Pin 3 = blue -

Pin 4 = black 1r out
Pin 5 = grey 1 info

RS
+ = Test/Autol
Reset

24VDC
Type:VITAL1 JOKAB SAFETY

vy B2) ot
2 | \2

L 13 14 23 24 Y14 Info

Anmarkning Remark

Konstr DesignGodk Appr [Datum Date Blod Shest

VITALT MED EDEN OCH FOCUS/TINA 10C JS 20080328

VITAL1 WITH EDEN AND FOCUS/TINA 10C [Riftad Drawn [Sidor Pages|Rith nr_Drawing no Forts  Cont.
HA3305A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HAS3304A Vital 1 with emergency stop/Tina 3A

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEVER 2 TRANSMITTER 2 RECEIVER 1
SANDARE 1 MOTTAGARE 2 SANDARE 2 MOTTAGARE 1
SPOT..T SPOT..R SPOT..T SPOT..R
N, 7

> > > > > > > > > > > > >
SPOT with N’ 4

M12 Connector

N

+ -

e [ e 5 - e Im e |0
M12 Connector/Cable slelolslx + A + - c|a <
" slg(3|8 |8 | m e |0 HEEEE
Pin 1 4 5|5|3|2 |5 T TS - 215|336
Pin 2 qin < o < ¥
Pin 3 — H R £ E]
Pin 4 r out 5 s[5
Pin 5 1 info

The colour coding and the cable screen
refers to the JOKAB cable.

Kabelférgerna och skirmanslutningen

N\
géller JOKAB standardkabel.
/7
.
I ‘ I
SPOT.T 1 | >—>—>—>—>->->->[]|SPOT.R 1 } }
‘ Al A2 S1 Bt m B2 R1 X1 X4 Info ‘
+ o Test/Autol
| 24vDC Reset |
| Type:MITALL  JOKAB SAFETY |
SPOT.R 2 |[J < < << << << []|SPOT.T 2 | ] ; o o |
R !
| \2 2 H I
‘ 13 14 23 24 Y14 Info ‘
[rmEriaing Remark et DesTg otk ey DG D TSt
VITALT MED 2 LJUSBOMMAR SPOT... Js 020530
VITAL1 WITH 2 LIGHTBEAMS SPOT... s Drown [Sdor—Poges R Drawing 7o [Fors Cort
HA3306C

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HA3306D Vital 1 with 3 lightbeams Spot

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEIVER 2 TRANSMITTER 3 RECEIVER 3 TRANSMITTER 2 RECEIVER 1
SANDARE 1 MOTTAGARE 2 SANDARE 3 MOTTAGARE 3 SANDARE 2 MOTTAGARE 1

N

N

SPOT..T

white 2
blue 3
black 4
arey 5
s

brown 1

white 2

blue 3

5

2
3

grey
white
blue

(24vDC)
IOAT 2 7 ~
L Z
Noo
\ | 4
SPOT.T 1 >->>->->>->->[][sPoT.R 1 | | N J
N -
| Al A2 ST BI T1 B2 Rl X1 X4 Info |
SPOT.R 2 |[] €< << << << []|SPOT.T 2 - TRest/‘Aum (;rén Sspmt 33) SPOT with
|| 24voc ose rom Spot 3 | M12 Connector
| | Type:viTALY JOKAB SAFETY |
. M12 Connector/Cable
SPOT.T 3 |0 >-—>->—>—>->->->[][SPOT.R 3 [y 1 8z [ ot | ——
in 1 = brown  +
| [\2 2 | Pin 2 = white  rLin
| | Pin 3 = blue  —
Pin 4 = black 1 out
L 7‘37“‘:3:47 l‘:"‘fj 77777777 | Pin 5 = grey 1 info
[Anmbriaing Remark Rarstr Desigr{Godk Appr [Datum Date Flod—Sheet
VITAL1 MED 3 LJUSBOMMAR SPOT... 20070823
VITAL1 WITH 3 LIGHTBEAMS SPOT... Read Drawn|Sidor Pages [Rin v Drawing s [FortaCant
306D

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HAS3307A Vital 1 with Eden, lightgrid/Tina 3A and emergency stop/Tina 7A

1 2 3 4 5 6 7 8 9 10
LIGHT GRID 2

LIGHT GRID |
Transmitter,/Receiver| |

a%

+

4.5 8

ADAM (Eden) with
M12 Connector or cable

Tina3A M12 Connector

M12 Connector/Cable |2 [*|=|=|% | ja(|ef¢le
Sy F 1
Pin 1 = brown 4+

Pin 2 = white  1Lin |

Pin 3 = blue -

Pin 4 = black  1r out |

Pin 5 = grey 1 info

I

I

I

I

I

I

I

24vnC I
Type:TINA 7A |
I

I

I

I

I

I

I

I

I

JOKAB SAFETY

+ -
12 3 45

Al A2 S1 B1 T B2 R1 X1 X4
P

Test/Autol
24VDC Resst
Type:VITAL1 JOKAB SAFETY
\1 \1 B2 ‘*Bw
P H
13 14 23 24 Y14 Info
,,,,,,,,,,,,,,,,,,,,,,,,,,,, _
[Anmarkng Remark Kot Desigr{Codk ApprDalum Dae AT Shet
VITALT MED EDEN, LJUSBOM/TINA 3A OCH NODSTOPP/TINA 7A s 20070823
VITAL1 WITH EDEN, LIGHT GRID/TINA 3A AND EMERG. STOP/TINA 7A e Drawn [SdorPages [ i Drawng o [FortaCont
HA3307A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HD3800A-01 Vital 1 with safety light beam Spot

1 2 3 4 5 6 7 8 9 10
TRANSMITTER RECEIVER TRANSMITTER 1 RECEVER 1 TRANSMITTER 2 RECENVER 2
N SPOT..T SPOT..R v N SPOT..T SPOT..R v
N X .
(=P (=] (=} (=]
RESET B reser
3w —
24V0C ‘1 ‘Z ‘3‘4 ‘1‘2‘3‘4‘5 ‘1 ‘2 ‘3‘4 ‘1‘2‘3‘4‘5 24v0C
+ - -1 - -1
O T P e P B O T e T P PO P e P L
HHEHERHEEEE HHEHEHHEHERHHHH R HHEEE
HEHHHERHEHEEHE HEHHHERHHEER HHHHEERHHEER
24vDC 24vDC
2 za il za il za za il za il
= = 5= 5= §4=414 5=
into into info
A Al AZ ST BI T B2 R1 X1 X4 A2 Al A2 S1 BI T B2 R1 X1 X4
- Test/Auta + o= Test/Autol M12 Connoctor/Cabi
24vDC Reset 24vDC Reset onnector; ©
Type:VITALT JOKAB SAFETY Type:VITAL1 JOKAB SAFETY Pin 12 brown i
in 2 = whi i
-+ -+ Pin 3 = blue =
V|| e Te vy e B & 2 bl T out
\z \2 \z , Pin 5 = grey or yellow 1 info
13 14 23 24 Y14 Info 13 14 23 24 Y14 Info
Infa PLC Info PLC
Note! Refer to the Vital 1 manual
for internal configuration of Y14
when used together with the light
beam Spot 10/35
Anmarkning Remork Konstr Destgn[Godk Appr[Datum Date BiodSheet
VITAL1 MED LJUSBOM SPOT.. Js 20110318
VITAL1 WITH SAFETY LIGHTBEAM SPOT Ritod Drown [Sidor Poges [Ritn nr Drawing no Forts Cont
HD3800A-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HD3801A-01 Vital 1, series and parallel

1 2 3 4 5 6 7 8 ¢ b
EDEN 1 TRANSMITTER RECEIVER X, EEN 2
« SPOT.T R

FTETTe): FEF NBEEE B

P 1 + - el

HHHH §'§‘%% HHEHE

24VDC

of—" "

o

Al AZ 51 BT T1 B2 R1 X1 X4 Ai A‘Z S1 B1 T B2 R1 X1 X4
+ - Test/Auto| - Test/Auto|
Reset Reset

24VDC 24VDC
Type:MTALL  JOKAB SAFETY TypeVITALL — JOKAB SAFETY

\w \1 ' ‘*m \1 \w 82| ‘*m
vl )

\ 2
13 14 23 24 Yi4 Info 13 14 23 24 vi4 Info
Info PLC Info PLC
Note! Refer to the Vital 1 manual M12 Connector/Cable
for internal configuration of Y14 F’]H 1 +
when used together with the light Pin 2 ain
beam Spot 10/35 Pin 3 T out
Pin 5 1 info
|Anmirkning Remark [Konstr Design/Godk Appr [Datum Date [Blad Sheet
KOPPLINGSEX. VITAL 1 SERIE OCH PARALLELL Js 20110318
CONNECTION EX. VITAL1 SERIE AND PARALLELL i3 Drown [Sdor Fages i Drowing o [Fore Gt
Js HD3801A—01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HE3811B-01 Safety light beam Spot with time-limited reset

1 2 3 4 5 6 7 8 9 10
Note! Refer to the Vital 1 manual
TRANSMITTER RECEVER for internal configuration of Y14
when used togsther with light
SPOT..T SPOT..R beam Spot 10/35
X, 7
RESET (2) ’7
ol TIDSATERSTALLNING (1)
: BY T | e
‘ HHEE ‘é ‘ R
24vDC l LJ: 2490C 24VDC
a2\ a3
141/5 Wu 1/8
= o
241/8
——
1/4
M 1! / —o
Al A2 S BT T B2 R1 X1 /X4 A2 A1 S14 A2 S24 X1 X2 A3 A1 Az S13514523524534 X1 X2 T1 T‘Z 3
+ - Test/Auto + - s
2avDC Resot 2avng JOKAB SAFETY i %l
Type: VITAL1 JOKAB SAFETY Typer EIT Type:JSHT1 LY
] - L
\1 \1 B2 Um ):Y ):Y ):Y ):Y JOKAB SAFETY
\2 2 1 2
)ﬁz ):\2 )ﬁz )ﬁz
PP e 13 14 23 24 33 34 43 44 1314 23 24
1/5 1/3 1/3
info’ PLC Efter att ha tryckt pd tidsaterstéllning (1) After you have pressed and released the
nfo och sldppt knappen, har man upp till 40 sek TIMER START" —button(1) , you have up to
pé sig att g& utonfér ljusbommen ach 4D seconds to get outside the lightbeam
aterstdlla ljusbommen med reset (2) and reset it with the Reset—button (2)
Tiden bestdms till 0,2 — 40 sek The limit is set 0,2 — 40 sec.
med byglar T1-T3 p& JSHT1 by interconnections T1-T3 on JSHT1
AnmBrkning Remork Kanstr DesignCodk Appr [Datum Date Blad —Sheet
LJUSBOM SPOT MED TIDSATERSTALLNING 20110318
SAFETY LIGHT BEAM SPOT WITH TIME-LIMITED RESET Ritd Drown [Sidor Poges |Ritn o Drawing no [Fors Cont
HE3811B-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HE3824C-01 Lightbeam with time-limited bypass 0.2-40 s.

1 2 3 4 5 6 7 8 9 10
EDEN 1 TRANSMITTER 1 RECIEVER 1
SPOT..T SPOT.R
((( \\ LIMIT SWITCH
b
o | o * o [
RESET MUTING
[T ) E
PR 24v0¢
HEDER HEOAHEERHEDEHE
HHEEHD HHEHHEERHHEER
24vDC % J,L 1 l, % 24vDC
info e 9
1
I | l : l
Al[ A1 Az s BT TI B2 Rl X1 X4 A2[(m st e os2 s 2|A3[ A1 A2 S13514524523534 X1 X2 T1 12 T3
+ - Test/Autol + Q - K f; + - InA InB Test s |
24v0C Reset 24vDC * e
Type: VITALT  JOKAB SAFETY 24vDC Type:SHT2 .
; ; ot Type:TINA 5A JOKAB SAFETY
\ \ | JOKAB SAFETY
3 \2 )\ 1 2
13 14 23 24 Y14 Y14 13 14 23 24
I h
Ndr bada givarna for forbikoppling paverkas l
forbikopplas 1j . Den dr forbikoppl On actucting both sensors the lightbeam is
s& ldnge givarna férblir paverkade eller Info PLC Info PLC bypass connected. It remains so until the
moximalt tills den volda tiden I5pt ut. Nar sensors are de—actuated but no longer than
forbikopplingen upphdrt maste béda givarna *) Kabelférgerna giller JOKAB standardkabel. the selected time limit. When the bypass
sléppos och paverkas fér att férbikopplingen *) Colour coding refers to JOKAB cable. connection has ceased both sensors must be
skall storta p& nytt. de—actuated and actuated for the bypass
Kopplingen kan anvéndas for att kunna to start again. ) .
passera ljusbommen med t.ex. autotruck Note! Refer to the Vital 1 manual The circuit can be used to achieve possibility
medan den skall [sa ut om en ménniska for internal configuration of Y14 to pass the lightbeam with e.g. an AGY
forsoker gé igenom. when used together with the light while it must trip when o person tries to
beam Spot 10/35 cross.

[Anmirkning Remark Ronstr Design[Godk Appr [Datum Date [Blad
LJUSBOM MED TIDSFORBIKOPPLING 0,2-40 SEK. 20110318
LIGHTBEAM WITH TIME-LIMITED BYPASS 0,2-40 S. Ritad Drawn [Sdor _Pages [Ritn nr_ Drawing 1o [Forts Cont

HE3824C—01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HE3824D-01 Eden and bypassed lightbeam with Eden

1 2 3 4 5 6 7 8 9 10
EDEN 1
TRANSMITIER 1 RECIEVER 1
D) SPOT..T SPOT.R
N, 7
son | =
RESET MUTING
1 T|s ]+ HBEEE R 3w LW
24vDC 24v0C
+ ar + - + -1
e [+ |0 N P P e P AT
H LR HEI TR HEIRE R
5 2|35 5|5|3|3|5 |[5]5|3|3|5
1 gh 1
T T info T ©° © ©info
J | i
Al A1 A2 S1 Bl T B2 R1 X1 X4 A2 | a1 s s o
Test/Autol
24vDC Reset Vo4
Type: VITAL1  JOKAB SAFETY 24vDC
. Type:TINA 5A
1 1 B2 B1
I JOKAB SAFETY
vy
13 14 23 24 Y14 Y14
§ *) Kabelfdrgerna géller JOKAB standardkabel.
:lute_l ‘Refe? to tfhe V\f_c\ 1 fm\?::c\ *) Colour coding refers to JOKAB cable.
Info PLC or internal configuration o Info PLC
o when used together with the light e
beam Spot 10/35
[Anmdrkning Remark: [Konstr Design[Godk Appr [Datum Date Blad  Sheet
EDEN OCH FORBIKOPPLAD LJUSBOM MED EDEN J 20110318
EDEN AND BYPASSED LIGHTBEAM WITH EDEN [Ritod Drown [Sidor Poges [Ritn nrDrowing no. Forts Cont
HE3824D-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HE3824E-01 Lightbeams with time-limited bypass 0.2-40 s.

* ol na gdller JOKAB
*) Colour coding refers to JOKAB cable.

Note! Refer to the Vital 1 manual
for internal configuration of Y14

when used together with the light
beam Spot 10/35

sléppos ach paverkas fér att férbikepplingen
skall starta pa nytt.

Kopplingen kan anvéindas fér ott kunna
possera ljusbormen med t.ex. outotruck
medan den skall lssa ut om en minniska
forsoker gé igenom.

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECIEVER 1 TRANSMITTER 2 RECIEVER 2
SPOT..T SPOT..T SPOT..R
S, S, 7
— —
P T SENSOR
MUTNG
+ - + - aw
e (e |- [ ~]e |+ ]o P I ovoe
HEBHEEHEBEER HEEE HEEEE
5|s|3|3|5 |5|%|3 (3|5 HHHHERHHEHER
24VDC g gj:g g J’L J’ J’J; J’ 24VDC
info
10 INEEEE
A2 :,‘ Js_tL a2 i}JS_JLU 12 (A3 | A1 A2 S$13S14 524523834 X1 X2 T 72 13
- + - InA InB Test s.
P Tovoe w |
A AT Az s1 B1 T1 B2 Rl X1 X4 24VDC Type:JSHT2
+ = Test,/Auty [
e Test/Auto Type:TINA 5A JOKAB SAFETY
il JOKAB SAFETY
Type: VITALT  JOKAB SAFETY W ] 5
2000
1 1 Tt ﬂ ﬂ
\ \ B1| | B2 Y14 13 14 23 24
\2 2 T T T T
O P g v Nér bada givarna for forbikoppling péverkas v On actuating both sensors the lightbeam is
) forbikopplas 1] . Den @r forbikopp Info, PLC  bypass connected. It remains so until the
l s& Itinge givarna forblir paverkade eller sensors are de—actuated but no longer than
maximalt tills den valda tiden [8pt ut. Nar the selected time limit. When the bypass
Info PLC forbikopplingen upphdrt maste bada givarna

connection has ceased both sensors must be
de—octuoted and actuated for the bypass

to start again.

The circuit con be used to achieve possibility
to poss the lightbeam with e.g. an AGV

while it must trip when o person tries to
cross

Anmarkning Remark Ronstr DesigniCodk Appr[0otom Date Biad Sheet
LJUSBOMMAR MED TIDSFORBIKOPPLING 0,2-40 SEK. Js 20110318

LIGHTBEAMS WITH TIME-LIMITED BYPASS 0,2-40 S. Ricd Drawn [Sdor Pages [Rn i Drgwing 76 Forts Cont
HE3824E—01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HE3824F-01 Eden and 2 bypass lightbeams with Eden

1 2 3 4 5 8 7 8 ] 10
EDEN 1 TRANSMITTER 1 RECIEVER 1 TRANSMITTER 2 RECIEVER 2 EDEN 2
SPOT..T SPOT.R SPOT..T SPOT.
N, 4 N
— b — b
FER BBEEEE FE]F &y pro
+ - - + -
slelelsls [2)2lelEls slelel3ls [5)2lells HEIN
HHEEIE I HEIEIRY B HEEE L R HHE
24vDC > > al
=5 S e
MR EEENEEERS MR EEEE IR
+ = Test/Autol a- g
24vDC Reset v ot 4
Type: VITALT ~ JOKAB SAFETY *) Colour coding refers to JOKAB cable. 24vDC
] A -+ *) drg galler JOKAB Type:TINA SA
V] e JOKAB SAFETY
2 2
13 14 23 24 Yi4 vi4
Note! Refer to the Vital 1 manual
tnfo PLC for internal configuration of Y14 Info PLC
when used together with the light
beam Spot 10/35
[Anmdrkning Remark: [Konstr DesignGodk Appr [Datum Date Blad Sheel’
EDEN OCH 2 FORBIKOPPLADE LJUSBOMMAR MED EDEN 20110318
EDEN AND 2 BYPASS LIGHTBEAMS WITH EDEN 3 Drown [SrFoges ¥ Drowig 7o [P ot
HE3824F—01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and

local codes/regulations. Subject to change wi

ithout notice.

HE3824G-01 Eden and 2 separetely bypassed lightbeams

1 2 3 4 5 6 7 8 9 10
EDEN 1 TRANSMITTER 1 RECIEVER 1 WU TRANSMITTER 2 RECIEVER 2 bl EDEN 2 bt
7 ))) 24vOC 24vDC 24vOC
SPOT..T SPOT..T SPOT.R
N, N 7
wom | Qen
HEEEE g 5
P T + - + -
Elzls|3le 1HAE HHHHERHEAHE
e |2 [21212]8 HHEH HHEHERHHEEHE
1 1 1
b= S b= b=
nfo nfo
[ usurz ]
I - = 1
A1 Al A2 S1 Bl T B2 R1 X1 X4 A2 | a sikssuoe ‘ ‘ A3 | M iRl
+ - Test/Autd
24vDC Reset v 42 | | v 44
Type: VITALY JOKAB SAFETY 24VDC ‘ ‘ 24VDC
. Type:TINA 5A J Type:TINA 5A
1 1
\ \ =L JOKAB SAFETY | spoTt [ JOKAB SAFETY
iz | @ |
13014023 20 vis Yi4 } DEN 1 } vi4
- _ l
Info PLC Notel Refer to the Vital 1 manual ™ PLC Info PLC
for Internal configuration when
used together with the light beam
Spot 10/35
[Anmdrkning Remark: [Konstr DesignGodk Appr |[Dotum Date Biod  Sheel
EDEN OCH 2 SEPARAT FORBIKOPPLADE LJUSBOMMAR 20110318
EDEN AND 2 SEPARATELY BYPASS OF EACH LIGHTBEAM e [Seor—Pages [Rir i Drawing 1o [Fors—Cart
Js HE3824G-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HH3300A Vital 1 with different types of safety devices and M12-3A

1 2 3 4 5 6 7 8 9 10
LIGHT GRID 2 EDEN 3 TRANSMITTER 4 RECEIVER 4 INTERL. DOOR/HATCH 5 SAFETY MAT/
EMERGENCY STOP 1 ot or AT SrRE 6
,,,,, X, N - a7 _——
rT—o o1 T 7 f r
| ! | LIGHT GRID | 133
== | | Transmitter/Receiver| | 16
| | ADAM VA 4] | |
‘ ‘ |34
| | | | + -1 |
n M glel,|x ~orange
‘ . I ile HHEEHE ‘ ool
L | 21° N | N bi=bive |
br=brown
L\,‘ 4} STE]s e
-
e+ ]e
HEINEE
HHEEE
N12 -3
o
The colour coding and the cable screen refers to the JOKAB cable.
Kabelfdrgemna och skdrmanslutningen galler JOKAB standardkabel.
Al A2 st Bt T1 B2 R1 X1 X4
2twnic T;st/‘Aum M12 Connector/Cable
ese
Pin 1 = brown  +
Type: VITAL1 JOKAB SAFETY Pin 2 = white rLin
<4 B g 2 bk 1ot
in 4 = black 1r oul
\1 \‘ B2| |B1 Pin 5 = grey 1 info
\2 2
13 14 23 24 Yi4 Info
[Anmarkning Remark Ronstr Desigr{Godk Appr[Dalum Dale flod—Sheet
VITALT MED OLIKA TYPER AV SAKERHETSGIVARE OCH M12-3A Js 20070830
VITAL1 WITH DIFFERENT TYPES OF SAFETY DEVICES AND M12-3A Ried Drawn|Sdor Pages [Fn mr Drawing ne [Forts Cont
Js HH3300A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HH3300D Vital 1 with Tina 4A and different types of safety devices

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEIVER 1 EDEN 3a EDEN 3b EDEN 3c EDEN 4 EDEN 2a EDEN 2b
Dominate
N, N, N, Ny Ny N
) D
ADAM <(( EVA ADAM (« EVA ADAM <<( EVA ADAM <<( EVA ADAM @ EVA ADAM <(( EVA
5 ‘1‘2‘3 e ‘1‘1‘3 ‘1‘2‘3 4‘5 ‘1‘2‘3 45 ‘1‘2‘3 4|5 ‘1‘2‘345
L L ¥ R N O L O R

Al A2 S1 B1 TI
plo

Type:VITAL1 JOKAB SAFETY M12 Ci tor/Cabl
onnector/Cable

brown 4
white  nin
o

vy 81] 82
2 2

black  r out
5 = grey 1 info

13 14 23 24 Yi4 Info

r
I

I

I

| | 2ev0c Reset
I

I

I

L

Anmarkning Remark Konstr DesignGodk Appr _[Dotum Dote Blod  Sheet
VITAL 1 MED TINA 4A OCH OLIKA TYPER AV SAKERHETSGIVARE JS 20071019

VITAL 1 WITH TINA 4A AND DIFFERENT TYPES OF SAFETY DEVICES Rtad  Drown|Sidor Pages [Ritn nr Drawing no [Forts Cont
JS HH3300D

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HH3302D-01 Vital 1 with Tina 8A and different types of safety devices

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 3  RECEIVER 3 EMERGENCY STOP 5 TRANSMITTER 7  RECEIVER 7 LIGHT GRID/CURTAIN 6
N SPOT..T SPOT..R r— - %‘; - N SPOT..T SPOT..R P FOCUS }QFOCUS
| DUAL CONTACT 4 | MOTTAGARE /RECIVER ?REEQG%ER
| brown_ [ | 7 1 4+ 8 5 ® T3
| white
A —n || R
, | bue | _ o2 V7 01 3.7+ 8 s Ve aJ Vs
L black - 5l e £ 8§ 2 3 x HEE
Jeepete Topeinlefe €T o oo Joqonyele L3 5 8 5 8 8 8 8 3
! h
Elzlslzls |ElgslE]e ! Dolslelslale Elglslile = 17—
nxnnun)nnm‘ — ‘nxnnun)nno\
L —
Tina10C
T[2[3]4]s

3

white 2
black 4
arey 5

brown 1

Tina 8A

blue

9

SAFETY MAT/

SAFETY STRIP 4
\ IRARNAE j‘
‘ Al A2 St B1 T1 B2 Rt X1 X4 ‘
[ Test/Autq [ORUROXC) | I
| 24vDC Reset info | |
Type: VITAL1
| yP ABB | | M12 Connector/Cable | e+ [w
| 1 1 ’r | | Bin 1 = brown + Lo HHAER
Pin 2 = white 1L in i 25|15|3 |5
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It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HH3301E-01 Connection example Vital 1

1 2 3 4 5 6 7 8 9
EDEN TRANSMITTER RECEIVER EMERGENCY STOP INTERL. DOOR/HATCH EDEN 3
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= 2 2
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s HH3301E-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.
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Connection examples

HH3400A2 Vital 1 Solutions

CONNECTION EXAMPLE VITAL1 SOLUTIONS

@

CABINET
TERMNAL ﬁ
@ ::
CABINET CABINET
VITAL ( : —

: ADAM AND EVA
@ ®: TRANSMITTER /RECEIVER SPOT
@: EMERENCY STOP ®

= TINA 1
@: SAFETY SWITCH @)= TNA 2

@)= TNA 3 Hae A _an®
@z SAFETY STRIP/MAT : TINA 6 E@“: Y CONNECTOR M12-3A
FENRS
= - B —A— =
@ LIGHTCURTIAN /GRID , TINA 4/8 @ma CABLE
MALE@FE—M Y CONNECTOR M12-3B
= EMERENCY STOP SMILE TINA/INCA TINA Al

HH3400A2
INFORMATION IS AVAILABLE VIA CABLE FROM EACH SENSOR IN

EX. @ AND @

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel and
local codes/regulations. Subject to change without notice.

HBOO0OO05A-01 Vital with Eden and Inca emergency stop, with separate reset

1 2 3 4 5 6 7 8 9 10
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S011-3| ’;N—‘
| if\
A 1:41 2 3 4 5 24,1 2 3 4 5
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v ¥ 3 e
X011 o~ ") - a ) ~ ®) @ 2 €| o 2 b4 ) ®) €] e e
KO11-1
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A0 &
b o & b
M S o onoeom
VITALY 2 .
2 Y4 13714 23 24
1 %%
]
ov ov, 6
[Anmérkning Remark: [Konstr Design[Godk Appr [Dotum Date Blod  Sheet
JS 20111124
VITAL1: DOOR GUARD AND RESET IN ONE CABLE Ritad Drawn [Sidor Pages [Ritn nr Drawing no Forts  Cont
HBOO0SA-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel
and local codes/regulations. Subject to change without notice.
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Connection examples

HBO006A-01 Vital with 4 Eden units + Reset via M12-3E and Tina 4A

1 2 3 4 5 6 7 8 9 10
DOOR 1 DOOR 2 DOOR 3 DOOR 4 RESET
. +24V. +24V
ADAM M12 ADAM M12 ADAM M12 ADAM M12 ‘ A
+24V 1 V__OUT INFO +24V 1 V__OUT INFO +24V 1 V__OUT INFO +24V 1 V__OUT INFO
vz Bsm B B T B e T vz B B s T T L e U 8 3 I3 8 TS
X012-2
24 331 42 43 44 @S
+24V 24V oV
+24V v 12:3E
| B [ | | 1 ¥ 32 85 3 Is
— 0 | T 17171 — 8
Al 2 3 4 5 201 2 3 4 5 301 2 3 4 5 a1 2 3 4 5
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* c 2 3 TINA 4A
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A012 ) ]
4 b
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VITALT & o
Az Y4 13 14 23 24
) r
o 5OV ov
[Anmérkning Remark: [Ronstr DesignGodk  Appr [Datum  Date Blad Sheet
JS 20111114
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HBODOBA-01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel

and local codes/regulations. Subject to change without notice.

HBO0O0O07A Vital with two Dalton units via Tina 12A

1 2 3 4 5 6 7 8 9 10
DOOR GUARD 1 DOOR GUARD 2 LOCK DOOR GUARDS
8. +24V +24V
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+24VIN__ OV OUT INFO +24VIN__ OV OUT INFO
i 12 435 §e 5 T T 1
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4247 424y
7 5 7 §7
3%4 8 342 Al 5:T4:PE
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s Ts T s
E%E%
X077y " % =
A0t
o
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VITALTO *
e 3T 7 o
H P S
|-
a 60V ov
|Anmrkning Remark Ronstr Design[Godk Appr [Datum Date Blad Sheef
20080402
VITAL AND DALTON WITH TINA 12A Riad Drawn [Sdor Pages [Rn v Drowing na [Forts Cort
s HBODO7A

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel

and local codes/regulations. Subject to change without notice.
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Connection examples

HBO0001A-01 Pluto with Smile emergency stop unit + Reset via M12-3E and Adam via Tina

1 2 3 4 5 6 7 8 9 10
ZONE 1 ZONE 1 ZONE 1 ZONE 1 ZONE 1
IDENTIFIER MACHINE STOP RESET DOOR GUARD 1 DOOR GUARD 2 DOOR GUARD 3
240 24y
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-
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It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel
and local codes/regulations. Subject to change without notice.

HBO0002A-01 Pluto with five Eden units, for two zones via M12-3E and Tina 4A

1 2 3 4 5 6 7 8 9 10
ZONE 2 ZONE 3 ZONE 2 ZONE 2 ZONE 2
DOOR GUARD 1 DOOR GUARD 1 DOGR GUARD 2 DOOR GUARD 3 DOOR GUARD &
1228V 2
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oY Woizn
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Js 20111114
PLUTO: TWO DOOR ZONES THROUGH M12-3E Ritad Drawn [Sidor Poges [Ritn nr_ Drawing na Forts Cont
Js HBOO02A -01

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel
and local codes/regulations. Subject to change without notice.
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Connection examples

HBO0003A-01 Pluto with Smile and Inca emergency stop units, via Tina 11A and Tina 4A

1 2 3 4 5 6 7 8 9 10
ZONE 2 Z0ONE 2 ZONE 2 ZONE 2 Z0NE 3
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- N EEEEE
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It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel
and local codes/regulations. Subject to change without notice.

HBO0O0O04A Pluto with different zones for Eden + Reset and two Eden units +via M12-3E

1 2 3 4 5 6 7 8 9 10
ZONE 5 ZONE 6 ZONE 6
DOOR GUARD RESET DOGR GUARD 1 DOOR GUARD 2
a2t 26y
B001.0 500116 BAD1.20 B00121
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It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European, nationel
and local codes/regulations. Subject to change without notice.

5/65 2TLC172001C0202| ABB Safety Handbook



Connection examples

HH3301D-01 Connection example - Vital 1 and Tina 8A with different safety device typesTina 4A

1 2 3 4 5 6 7 8 9 10
TRANSMITTER 3 RECEIVER 3 EMERGENCY STOP 5 TRANSMITTER 7 RECEIVER 7 LIGHT GRID/CURTAIN 2
N SPOT..T SPOT..R y SMH}E‘N;WEA N SPOT..T SPOT..R FOCUS S}&i%?\%g/
MOTTAGARE /RECIVER TRANSMITTER
5 6 i3

i

+
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black 4
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INTERL. DOOR/HATCH 6
JSNYSB

—O ©
o
- al
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@

STRIP 4

I
SAFETY MAT/ |
I
I
I

1

I I
I | |

Al A2 $1 B1 T1 B2 R1 X1 X4 K X
| |+ = Test/Aute] © @ © ® | |
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T : VITAL1 + -
| ype ABB | | M12 Connector/Cable | «lo

- <
Py i *l | | Bn 1= brown 4 HE
5 5 B 2 = white 7in | g8

L1 ) . I 1B 3 2 Bledk o out
| |13 14 23 24 Y14 info info | Pin 5 = grey 1 info

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet European,
nationel and local codes/regulations. Subject to change without notice.
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Why should you use safety relays?

— 10 meet existing safety standards!

dual redundant circuits that are checked at each operation.
This can be compared to the dual brake circuits in a car. If
one of the circuits is faulty the other will stop the car. In a
safety relay there is an additional function which only allows a
machine to start if both circuits are ok.

"A fault in the hardware or the software of the control system
does not lead to hazardous situations”. This is the require-
ment in the EU’s Machinery Directive 2006/42/EC under the
heading 1.2.1. Safety and reliability of control systems. The
directive implies that no person should be put at risk if for
example, a relay sticks or if a transistor or two electrical con-
ductors short-circuit. The standard for safety related parts of the control system
describes various safety categories depending on the level of

A safety relay will fulfill these requirements. A safety relay has, risk and application. One single universal relay with selectable

for example, inputs that are checked for short-circuits and

— to supervise safety devices!

safety categories solves this.

Light beams
grids

Light curtains/Light

Y a8

Three position
devices

4

switches

Safety interlock Two-hand

[
Emergency
devices stop

Safety strips
& Bumpers

~—

Safety mats

— for safe stops and reliable restarts!

Dual stop signals when the
gate is opened.

Entering or putting a hand or
limb into a hazardous area
must cause all machinery
that can cause personal
injury to stop safely. Many
serious accidents occur
when machinery is believed
to have stopped but is in fact
only pausing in its program
sequence. The safety relay
monitors the gate interlock
switch and cables and gives
dual stop signals.

Supervised reset when
there can be a person
within the risk area.

To make sure that nobody
is within the restricted area
when activating the reset
button. A supervised reset
button must be pressed and
released before a reset can
occur. Many serious acci-
dents have been caused by
an unintentional and unsu-
pervised reset.

6/3 2TLC172001C0202 | ABB Safety Handbook

Timed reset when you
cannot see the entire risk
area.

Sometimes a double reset func-
tion is necessary to make sure
that no one is left behind in the
risk area. First, after ensuring no
other person is inside the hazar-
dous area, the pre-reset button
must be activated, followed by
the reset button outside the risk
area within an acceptable time
period e.g 10 seconds. A safety
timer and a safety relay can
provide this function.

Automatic reset for small
hatches.

Where body entry is not
possible through a hatch, the
safety circuit can be automa-
tically reset.

The safety relays are reset
immediately when the hatch
interlock switch contacts are
closed.



The most flexible safety relays on the market!

We have the most flexible safety relays on the market. Our
first universal relay was developed in 1988. Nowadays, the
flexibility is even greater and size has been reduced by 85 %.

A universal relay is a safety relay with various input options for
various safety devices and risk levels.

Internally, the safety relay is of the highest safety level (PL e
according to EN ISO 13849-1). A machine supplier can there-
fore, with one single safety relay, select the input configura-
tion that best suits their customers' safety requirements. In
addition, our safety relays have detachable connector blocks
for ease of replacement and testing. As our universal relays
incorporate all input options, they are compatible with all our
previous safety relays as well as with other manufacturers'
products.

Is a universal relay expensive? No, our latest patented cons-
truction is extremely simple and the number of major com-
ponents is less compared to our previous universal relays.
This means that the safety relays are even more reliable than
before.

We also have a great deal of experience from safety solutions
in our own system developments. It would be our pleasure to
share these experiences with you! Please see the complete
safety solutions in the section “Connection examples”. Please
do not hesitate to contact us if you should require any other
safety solutions.

Some of the advantages with ABB Jokab Safety’s safety
relays

— Universal relays

— Excellent reliability

— Approved in Europe, USA, Canada

— Supervised reset

— Time reset

— Small and compact

— Detachable connector blocks

— Low power consumption

— Permits the use of long emergency stop cables
— EX compatibility

— Functions set by external hardwired links

— LED indication for inputs and outputs

— Powerful switching capacity

Inputs for various
safety devices. l

RT7: the most
flexible safety
relay on the

market! T

Outputs for program stop,
gate opened or closed
and reset indication.

Input for manual or
l automatic resetting.

Detachable
connector
blocks.

T

Safety outputs for immediate and
delayed stops at optional times.
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Summary Safety Relays

Which safety relay should you choose?
First of all, we would recommend the selection of one of our latest universal relays in the RT-series. These are both practical

and cost effective.

To facilitate the choice of safety relay or combinations of safety relays, please see:

the table below dividing the safety relays into application fields

the table on the opposite page showing possible input and output options

the relevant data sheet giving comprehensive information about each specific safety relay
the circuit diagram for various applications in the section “Connection examples”.

Note! All earlier types of relays that can now be replaced by those in this manual are still kept as stock items and can be

supplied upon request.

Application fields

Safety relays

Safety timers

Expansion relays

RT6

BT51T
BT51
JSHT1A/B

E1T

Interlocking switch/Gate/
Hatch

" USBTST, BTS0T,

| JSBTS, BTS0,
USHT2A/BC

JSRIT

Light curtéins

Input alternatives (see also technical data on the next page)

)

Single-channel, 1 NO
from +24 V
Category 1, upto PLc

Both the inputs must be closed before the outputs
can be activated. A stop signal is given if one or
both of the inputs are opened. Both the inputs
must be opened and reclosed before the outputs
can be reactivated. A short-circuit between the
inputs is not monitored by the safety relay. Cate-
gory 4 can only be achieved if a safety device with
short circuit monitored outputs is connected.

The input must be
closed before the out-
puts can be activated.
A stop signal is given
when the input is
opened.

b3

Two-channel, 2 NO from +24 V
Category 3, upto PLd

6/5 2TLC172001C0202 | ABB Safety Handbook

oL

Two-channel, 1 NO & 1 NC from
+24V Category 4, up to PL e

One input must be closed and one
must be opened before the outputs
can be activated. A stop signal is
given if one or both of the inputs
change position or if the inputs
short-circuit. Both inputs must be
put into their initial position before
the outputs can be reactivated.

ooy b))

Two-channel, 1 NO from 0V &
Category 4, up to PL e

Both the inputs must be closed
before the outputs can be activated.
A stop signal is given if one or both
of the inputs are opened. Both the
inputs must be opened and reclosed
before the outputs can be reactiva-
ted. A Stop signal is given if there
is a short-circuit between the inputs.



Technical data

Safety relays Safety timers | Expansion relays

CJUSBRTH
JSHT1A/B
JSHT2A/B/C

Safety category

e
e

Safety input

Single-channel, 1 NO from
+24V

Two-channel, 2 NO from
+24 V

Two-channel, 1 NO &1 NC
from +24 V

Two-channel, 1 NO from 0V
& 1 NO from + 24V

Contact strips/Safety mats

Reset & test input

Monitored manual

Automatic/Unmonitored
manual

Testing of contactors, re-
lays, valves, etc.

Output

NO

NO delayable

NO impulse outputs
NC info

NC info delayable ;
Info. output 2

Switching capacity (resistive 4
load) ;

6A/250VAC/1500VA/150W
4A/250VAC/1000VA/100W
6A/250VAC/1380VA/138W

Width (mm)
10A/250VAC/1840VA/192W

Supply voltage
12vDC

1225 1225 1225 1225 145

24VDC

24VAC

115VAC

230VAC

* Indicates the possibility of selecting delayed outputs @ Indicates one relay contact per output (other relays having two contacts per output)
1 delay-able  ° Category 4 depending on connection (When used as expansion relay with Pluto Safety PLC, then Category 4)  t fixed 0.5 s delay

o5 ) | = ﬂ é_ﬁl_ﬁl_ﬁl_;_ _

Contact strips/Safety mats Monitored manual reset Automatic/unmonitored manual Testing of contactors, relays &
Category 3, up to PL d reset valves

A monitored reset means that the
For an unpressurised mat/strip, both safety relay will not be reset if the Automatic reset means that the Can be carried out with both
the relay inputs must be closed for the reset button gets jammed when outputs are closed immediately automatic and manual reset.
outputs to be activated. In the case of pressed in or if the input short- when both the input conditions
an activated mat/strip and short-circuit  circuits. In order for the resetting are satisfied and the test input is
input channels, the relay will be de- to be complete, the input must closed.
energized. Current limitation prevents be closed and opened before the

the safety relay from being overloaded outputs can close.
when the channels short-circuit.
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Safety relay
RT6

Would you like a single safety relay for all your safety applications?

Then choose the RT6 universal relay to supervise both your safety devices and the
internal safety of your machinery. In addition you can select the safety level requi-
red for each installation. All this is possible because the RT6 has the most versatile
input option arrangement available on the market. Many other relays can therefore
be replaced by the RT6.

The relay also comes with other options such as manual or automatic reset. Manual
supervised reset can be used for gates and other safety devices that can be by-
passed. Automatic reset can be used for small hatches, if deemed acceptable from
risk assessment.

The RT6 also has information outputs that follow the inputs and outputs of the
relay. These outputs will for example indicate if a gate is open or closed and if the

safety relay needs to be reset.

The RT6 is designed with a minimum amount of components thus keeping both
production costs and component acquisitions to a minimum.

Choose the RT6 to simplify your safety circuits and reduce your costs.
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_Safetyrelay for:

— Emergency stops

— Light curtains

— Three position devices

— Interlocked gates/hatches
— Magnetic switches

— Light beams

— Safety mats

— Contact strips

— Foot operated switches

_Features:

— Five input options

— Single or dual channel
input

— Manual supervised or
automatic reset

— Test input for supervision
of external contactors

— Width 45 mm

— LED indication of supply,
inputs, outputs, short-
circuit and low voltage
level.

— 3 NO/1 NC relay outputs

— Two voltage free
transistor information
outputs

— Supply 24 VDC, 24, 115
or 230 VAC

— Quick release connector
blocks




RT6
Technical information

Inputs

The inputs from the safety devices must be connected ac-
cording to one of the following options in order to fulfill the
expected safety level and to avoid unsafe situations.

1. Single channel, INO contact from +24 VDC, category 1, up to
PLc

2. Dual channel, 2NO contacts from +24 VDC, category 3, up to
PL d

3. Dual channel INO, 1 NC contact from +24 VDC, category 4,
uptoPLe

4. Dual channel, 1NO contact from OV and 1NO contact from +24
VDC, category 4, upto PL e

5. Safety mats/contact strips 1 ‘contact’ from OV and 1 ‘contact’
from +24 VDC, category 3, upto PL d

When the input/inputs are activated and the test/supervised

reset is complete, relays 1 and 2 are energized. Simultaneous
activation is not required where there are dual channels. The two
relays are de-energized when the input/inputs are de-activated in
accordance with the input option chosen or in case of a power fai-
lure. Relays 1 and 2 must both be de-energized before the outputs
can be activated again.

Transistor output status information

The RT6 has two voltage free transistor outputs that can be
connected to a PLC, computer or other monitoring device.

These outputs give the input and output status of the relay.

Reset and testing

The RT6 has two reset options; manual and automatic. The
manual supervised reset is used when the RT6 is monitoring
safety devices that can be bypassed, i.e. to ensure that the
outputs of the safety relay do not close just because a gate is
closed. The automatic reset should only be used if deemed an
acceptable risk.

In addition, the RT6 can also test (supervise) whether, for
example, contactors and valves etc are de-energized/de-acti-
vated before a restart is allowed.

Indication of low voltage

The ‘On’ LED will flash if the relay supply voltage falls below

an acceptable level. This indication will also be given if a mo-
nitored safety mat/contact strip is actuated. See connection

option 5.

Safety level

The RT6 has internal dual and supervised safety functions. A
short-circuit, internal faulty component or external interference
will not present a risk to options with the highest safety level.
A manual reset requires that the reset input is closed and
opened before the safety relay outputs are activated. A short-
circuit or a faulty reset button is consequently supervised.

When the RT6 is configured for dual channel input, both the
inputs are supervised for correct sequence operation before
the unit can be reset.

The input options 3 and 4 have the highest safety levels as all n

short-circuits and power failures are supervised. This in com-
bination with internal current limitation makes the relay ideal
for supervision of safety mats and contact strips.

Regulations and standards
The RT6 is designed and approved in accordance with appro-
priate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, see the section “Connection examples”.

A1 S13 553 S14S24 S34 544 Y13 1323 33 41
PP 999D
Input circuit ? ? ?
RRR
1 2 2
[Test-reset Autoreset | ll l
- Y14Y24
A% 3%3 =™ i Ox4 14 24 34 42

**Only for AC supply

Connection of supply - RT6

AC supply

L

The RT6 DC option should be supplied with +24 V
on A1 and 0 V on A2.

A2.

The S23/ _i_ must be connected to protective

earth.

The RT6 AC option should be supplied with the
appropriate supply voltage via connections A1 and

DC-supply of AC-units

+24V

o

1

All AC-units can also be supplied by +24 VDC to
S53 (0VDC to S23).

NOTE! With both DC and AC modules, if cable shielding

is used this must be connected to an earth rail or an
equivalent earth point.
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Connection of safety devices - RT6

S13 s34 (Js14 (JS44 Js23 (Js24

ism %334 %314 & s44 @524

h T ;
s13 s34 %314 S44 MS%

ésm gsu %814 & sa4 Lszs%sm

ms% éS‘M ®S44(é523$824

1. SINGLE CHANNEL, 1 NO from +24V
The input (contact to S14) must be closed before the outputs can be activated.
When the input contact is opened the relay safety output contacts open.

2. DUAL CHANNEL, 2 NO from +24V

Both input contacts (S14 and S34) must be closed before the relay outputs can be
activated. The safety relay contacts will open if one or both of the input contacts
are opened. Both the input contacts must be opened and reclosed before the relay
can be reset. A short-circuit between inputs S14 and S34 can only be supervised if
the device connected to the inputs has JOKAB Focus light curtains.

3. DUAL CHANNEL, 1 NO, 1 NC from +24V

One input contact must be closed (S14) and one opened (S44) before the relay
outputs can be activated. The safety relay contacts will open if one or both of the
inputs change state or in case of a short-circuit between S14 and S44. Both inputs
must return to their initial positions before the relay outputs can be reactivated.
Both ‘contact’ inputs from a inactivated safety mat/contact strip must be made in
order to allow the RT6 relay outputs to be activated. When the safety mat/contact
strip is activa

4. DUAL CHANNEL, 1 NO from +24V, 1 NO to 0V
Relay functions as for option 2, but a short-circuit, in this case between inputs S14
and S24, is supervised (safety outputs are opened).

5. Safety mat/Contact strip

Both ‘contact’ inputs from a inactivated safety mat/contact strip must be made in
order to allow the RT6 relay outputs to be activated. When the safety mat/contact
strip is activated or a short-circuit is detected across S14-S23, the relay will de-
energize (safety outputs open) and the ‘ON’ LED will flash. As output S13 has an
internal current limit of 70 mA, the RT6 will not be overloaded when the mat/con-
tact strip is activated or a short-circuit is detec

Manual supervised reset  Automatic reset

3 bsss G Oxs
S53 X1 DX4  +connected to S13 for

safety mat/contact

Testing external contactor status

Reset connections - RT6
The manual supervised reset contact connected to input X1 must be closed and
opened in order to activate the relay outputs

Automatic reset is selected when S53, X1 and X4 are linked. The relay outputs are
then activated at the same time as the inputs.

Contactors, relays and valves can be supervised by connecting ‘test’ contacts bet-
ween S53 and X1. Both manual supervised and automatic reset can be used.

Relay outputs

(i
AR

14 D24 D34 D42
Transistor outputs

Y13 Y14 Y24

***Note These outputs are only for information purposes
and must not be connected to the safety circuits of the
machinery.
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Output connections - RT6

The RT6 has three (3 NO) safety outputs and 1 NC information output.

In order to protect the output contacts it is recommended that loads (inductive) are
suppressed by fitting correctly chosen VDR’s, diodes etc.

Diodes are the best arc suppressors, but will increase the switch off time of the
load.

The RT6 has two(2) voltage free transistor outputs for information.

The transistor outputs are supplied with voltage to Y13, either from S53 (+24V) or
an external 5-30 VDC supply. Y14 and Y24 follow the relay inputs and outputs as
follows:

— Y14 becomes conductive when the relay input conditions are fulfilled.

— Y24 becomes conductive when both the output relays are activated.



Technical data - RT6

Article number

i 2TLA010026R0000

Tran3|stor outputs

- Short-circuit proof

RT6 24 VDC External supply to Y13 +5to +30 VDC
RT6 24 VAC { 2TLA010026R0200 Y14 Indicates that the input conditions
RT6 48 VAC 2TLJ010026R0300 have been fulfilled
RT6 115 VAC 2TLAO10026R0400 Y24 Indicates that the output relays are
RT6 230 VAC i 2TLA010026R0500 activated
“Colour ‘arey Maximum load of Y14, Y24 £ 15 mA Joutput
W\'/‘\'/‘etgm 3359 @4VDC) Maximum voltage drop at maximum :
| 485 g (24-230 VAC) load 24v
Supply LED indication :
Voltage (A1-A2) | 24 VDC +15/-20%, On  Supply voltage OK, the LED is on.
24/115/230 VAC, gfi?lgsel;?;;(;n case of under-volta-
....... +15/-10%, 50-60 Hz | In1 In2 Indicates that the input conditions
Power consumptlon  are fulfilled.
DC supply, nominal voltage 23 W n A 2 Indicates that the output relays are
AC supply, nominal voltage (52VA ‘activated.
."éonnectlon S13 Short circuit protected voltage output, 70mA + 10% cur- Mountmg
rent limitation. Is used for the inputs S14, 534 and S44. Rall . 35mmDINrail
““C“,'onnectlon S53 Short C|rCU|t protected voltage output, |'r‘1'te‘r'hal automatic Connect\on blocks (detachab\e)
fuse 270 mA. Is used for the reset and autoreset inputs X1 and X4 Maximum screw torque 1Nm

Safety mputs

§20 mA

S14 (+) input
S24 (OV) input 20 mA
S34 (+) input 120 mA
S44 (+) input 30 mA
“Reset input X1 -
Supply for reset input + 24 VDC
Reset current 300 mA current pulse at contact,
i then 30 mA
Minimum contact closure time for 100 ms
reset ;
Wlt\)l‘axwmum extemat oonmectlon S
cable resistance at nominal voltage
for
S14, 524, S34 1300 Ohm
S44, X1 - 150 Ohm
Hﬁ'esponse time """""
At Power on DG/AC | <90ms/<220ms
When activating (input-output) <20 ms
When deactivating (input-output) <20 ms
At Power Loss <150 ms
ngtuetay outputs """""
NO 3
NC r
Maximum switching capacity
Resistive load AC 6A/250 VAC/1500 VA
Inductive load AC | AC15 240 VAC 2A
Resistive load DC | 6A/24 VDC/150 W

Inductive load DC

Maximum total switching capacity
Resistive load

Minimum load

Contact material

Fuses Output (External)
Conditional short-circuit current
(1 kA)

Mechanical life

:DC13 24 VDC 1A

- 12A distributed on all contacts
10mA/10 V (if load on contact has
not exceeded 100 mA)

| Ag+Au flash

 5AgL/GG

| 6AQG
¢ >107 operations

Maximum connection area:
Solid conductors
Conductor with socket contact

x4 mm2/ 2x1.5 mm?/ 12AWG

Protection class

Enclosure
Connechon blocks

£ 1x2.5mmz2/2x1mm?

1P40 [EC 60529
£ 1P20 IEC 60529

-10°C to + 55°C (with no icing or
condensation)

Operatmg hum\d\ty range 35% to 85%
Impulse thhstand Voltage : 2.5kV
Pollution degree 2

Performance (maX)
The relays must be cycled at least
once a year.

‘PLe/Cat. 4 (ENISO 13849-1:2008)
: SIL 3 (EN 62061:2005)PFH, 1.35
{E-08

Conformity

2006/42/EC, 2006/95/EC,
2004/108/EC,

EN 62061:2005, EN ISO 13849-
1:2008

Connector blocks are detachable

(without cables having to be disconnected)
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Safety relay
RT7

AEE
053 X1 WA T OTL T3
wAT- 513 -H0 53 13 13 43 )

Universal relay with delayed outputs

The RT7 is a universal relay that can be used to supervise both safety devices and
the internal safety of your machinery. In addition, you can select the safety level that
is required for each installation. All this is possible because the RT7 has the most
versatile input options arrangement available on the market. The RT7 can therefore

replace many other relays.

The RT7 has four (4 NO) dual safety outputs of which two may be delayed for up
to three seconds in order to achieve a safe and ‘soft’ stop. A ‘soft’ stop allows
machinery to brake and stop gently before power is removed. A ‘soft’ stop has
many benefits: the machinery life will be prolonged, processed products will not be
damaged, and restarts from the stopped position are made possible and easier.

Another option with the RT7 is manual or automatic resetting. A manual supervised
reset is used for gates and other safety devices that can be bypassed, while an
automatic reset is used for small safety hatches if deemed appropriate from a risk

point of view.

In addition, the RT7 has information outputs that follow the inputs and outputs of
the relay. These outputs indicate if for example a gate is opened or closed, if there

is a delay or if the relay needs to be reset.

Choose the RT7 to simplify your safety circuits and reduce your costs.

6/11
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Appr ;
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_Safetyrelay for:

Emergency stops

Light curtains

Three position devices
Interlocked gates/hatches
Magnetic switches

Light beams

Safety mats

Contact strips

Foot operated switches

_Features:

4 NO / 1 NC relay outputs, 2
NO outputs can be delayed
for soft stops

Delay times RT7A 0; 0.5; 1.0;
1.5sRT7B0; 1.0; 2.0; 3.0 s
Five input options

Single or dual channel input
Manual supervised or
automatic reset

Test input for supervision of
external contactors

Width 45 mm

LED indication of supply,
inputs, outputs, short-circuit
and low voltage level

Three voltage free transistor
information outputs

Supply 24 VDC, 115 or 230
VAC

Quick release connector
blocks



RT7 A/B
Technical information

Inputs

The RT7 can be configured to operate in either of the fol-

lowing input options:

1. Single channel, 1 NO contact from +24 VDC, safety
category 1, uptoPL C

2. Dual channel, 2 NO contacts from +24 VDC, category 3, up to
PLd

3. Dual channel, 1 NO, 1 NC contact from +24 VDC, category 4,
uptoPLe

4. Dual channel, 1 NO contact from OV and 1 NO contact from
+24 VDC, category 4, uptoPL e

5. Safety mats/contact strips, 1 ‘contact’ from OV and 1 ‘contact’
from +24 VDC, category 3, up to PL d

When the input/inputs are activated and the test/supervised reset
is complete, relays 1,2,3 and 4 are activated. Relays 1 and 2 are
immediately de-energized when the inputs are deactivated in ac-
cordance with the input option selected. Relays 3 and 4 are either
de-energized immediately or after the selected time delay. All the
relays (1,2,3 and 4) must be de-energized before the RT7 can be
reset.

Transistor output status information

The RT7 has three(3) voltage free transistor outputs that can
be connected to a PLC, computer or other monitoring device.
These outputs give the input and output status of the relay.

Reset and testing

The RT7 has two reset options; manual and automatic. The
manual supervised reset is utilised when the RT7 is used to
monitor safety devices that can be bypassed, i.e. to ensure
that the outputs of the safety relay do not close just because
the gate is closed.

The automatic reset should only be used if acceptable from
a risk point of view. The RT7 can also test (supervise), if for
example, contactors and valves etc are de-energized/de-
activated before a restart is allowed.

Indication of low voltage

The ‘On’ LED will flash if the relay voltage falls below an acceptable
level. This indication will also be given if a monitored safety mat
contact strip is actuated. See connection option 5.

Safety level

The RT7 has internal dual and supervised safety functions.
Power failure, an internal faulty component or external interfe-
rence will not present a risk to options with the highest safety
level. A manual reset requires that the reset input is closed
and opened before the safety relay outputs are activated. A
short-circuit or a faulty reset button is consequently super-
vised.

When the RT7 is configured for dual channel input, both the
inputs are supervised for correct sequence operation before
the unit can be reset. The input options 3 and 4 have the
highest safety levels as all short-circuits and power failures
are supervised. This in combination with internal current limi-
tation makes the relay ideal for supervision of safety mats and
contact strips.

Regulations and standards
The RT7 is designed and approved in accordance with appro-
priate directives and standards. Se tekniska data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, see the section “Connection examples”.

A1 S13S53 S14S24S34S44 TO T1 T2 Y13 132331 4353
pee FInp?t ﬁcu?} |?|m?de€)l ?? 3 ? ?
N1 R2 [ $4 4»1 A
[Test-reset  Auto reset l l ’l l

G B-wx DX Sxa Y14Y24Y34
A2 s23 T 44 54

**Only for AC supply

Connection examples - RT7

DC supply

AC supply

u

N
Al A2 s23 553

DC-supply of AC-units

i=3

|

The RT7 DC option should be supplied with +24
Von A1 and 0 V on A2.
and A2.

The RT7 AC option should be supplied with the
appropriate supply voltage via connections A1

All AC-units can also supplied by +24 VDC to
S53 (0 VDC to S23).

The S23/ — must be connected to protective

earth
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Connection of safety devices - RT7 A/B

1. SINGLE CHANNEL, 1 NO from +24V
The input (contact to S14) must be
closed before the outputs can be activa-
ted. When the input contact is opened
the relay safety output contacts open.

S13 s34 (Js14 (JS44 Js23 (Js24

2. DUAL CHANNEL, 2 NO from +24V
Both input contacts (S14 and S34) mus-
be closed before the relay outputs can
be activated. The safety relay contacts
will open if one or both of the input
contacts are opened. Both the input
contacts must be opened before the re-
lay can be reset. A short-circuit between
the inputs S14 and S34 can only be
supervised if the device connected to
the inputs has short-circuit supervised
outputs, e.g. ABB Jokab Safety’s Focus
light curtains.

ism %534 %314 sS4 MSM

3. DUAL CHANNEL, 1 NO, 1 NC from
+24V

One input contact must be closed (S14)
and one opened (S44) before the relay
outputs can be activated. The safety
relay contacts will open if one or both of
the inputs change state or in the case
of a short-circuit between S14 and S44.
Both inputs must be returned to their
initial positions before the relay outputs
can be reactivated.

[ T

4. DUAL CHANNEL, 1 NO from +24V,
1 NO from OV

Relay functions as option 2, but a short-
circuit, in this case between inputs S14

and S24, is supervised (safety outputs
are opened

)
S13 (s34 gsm & sa4 Lsza%sm

5. Safety mat/Contact strip

Both ‘contact’ inputs from an inactiva-
ted safety mat/contact strip, must be
made in order to allow the RT7 relay
outputs to be activated. When the
safety mat/contact strip is activated or
a short-circuit is detected across S14-
S23, the relay will de-energize (safety
outputs open) and the ‘ON’ LED will
flash. As output S13 has an internal
current limit of 70 mA, the RT7 will not
be overloaded when the mat/contact
strip is activated or a short circuit is
detected.

%Kbsu S14 ®s44(b523$324

Reset connections - RT7 A/B

Automatic reset

Manual supervised reset

Lssa %m D xa

S53 X1 X4
*connected to S13 for
safety mat/contact
strip

ST pexa
R iTEST

Testing external contactor status

The manual supervised reset contact connected to input X1 must be closed and
opened in order to activate the relay outputs.

Automatic reset is selected when S53, X1 and X4 are linked. The relay outputs are
then activated at the same time as the inputs.

Contactors, relays and valves can be supervised by connecting ‘test’ contacts bet-
ween S53 and X1. Both manual supervised and automatic reset can be used.

Output connections - RT7 A/B

?13 ?23 31 ?43 ?53
1NN 3
AR SR

lmlm 32 144 l54
Relay outputs
The RT7 has four (4 NO) safety outputs
of which two can be delayed, and 1 NC
information output.
In order to protect the RT7 output
contacts it is recommended that loads
(inductive) are suppressed by fitting cor-
rectly chosen VDR’s, diodes etc. Diodes

are the best arc suppressors, but will
increase the switch off time of the load.
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Transistor outputs

The RT7 has three(3) voltage free tran-

sistor information outputs.

The transistor outputs are supplied with

voltage to Y13 either from S53 (+24V) or

externally from 5 to 30 VDC. Y14, Y24

and Y34 follow the inputs and outputs

as follows:

— Y14 becomes conductive when the
relay input conditions are fulfilled.

— Y24 becomes conductive when both

the output relays are activated.

Y34 becomes conductive when both

the delay output relays are activated.

RT7ART7B 70 T1 T2 | RT7A RT7B 70 T1 T2

@@@:ms 20 & @ O
S v @15 308 & 5 P

0.0s 0.0s
0.5s 1.0s

Time delay outputs
Time delays are selected by linking the
appropriate TO, T1 and T2 connections.

When a stop signal is detected a pro-
gram stop command is first given to the
PLC/servo which brakes the dangerous
machine operations in a ‘soft’ and con-
trolled way.

The delayed relay safety outputs will
then turn off the power to the motors,
i.e. when the machinery has already
stopped. It takes usually around 0.5 to
3 seconds for a dangerous action to be
stopped softly.



Technical data - RT7 A/B

Article number H
TLAO10028R1000

RT7B 24VDC3s
24 VAC 3 s TLAO10028R1200
115VAC 3 s TLAO10028R1400
230 VAC 3 s TLAO10028R1500
RT7A 24VDC1.5s TLAO10028R2000
24 VAC 1.5s TLAO10028R2200
115 VAC 1.5 s | 2TLAO10028R2400
230 VAC 1.5 8 £ 2TLAO10028R2500
“Colour H ! Black and beige
“Weight 1405 g (24 VDC)
550 g (24-230 VAC)
“Supply :

£24 VDC +15/-20%,
115/230 VAC,
+15%, 50-60 Hz

Power consumption

W
AC supply, nominal voltag i8.8 VA

Connection S13 Short-circuit protected voltage output, 70 mA +10%

DC supply, nominal voltage

Connection S23 OV connéction for input S24.
Wéafety inputs H :
S14 (+) input
S24 (OV) input
S34 (+) input
S44 (+) input

mﬁ%eset input X1
Supply for reset input
Reset current

00 mA current pulse at contact

losure, then 30 mA.
Minimum contact closure time for

Maximum external connection cabl
resistance at nominal voltage for

S14, 524, S34

Response time

At Power on DC/AC

When activating (input-output)
When deactivating (input-output)
At Power Loss

Delay time options
RT7A

; 0.5; 1.0; 1.5 secs
;1.0; 2.0; 3.0 secs
mﬁelay outputs
NO direct (relays 1/2)
NO direct or delayed (relays 3/4)
NC (relays 1/2)
Maximum switching capacity
Relays 1/2 Resistive load AC
Inductive load AC
Resistive load DC
Inductive load DC
_Relays 1/2 total )
Relays 3/4 Resistive load Al
Inductive load AC
Resistive load DC
..... Inductive load QC

Relays 3/4 total

A/250 VAC/1500 VA
C15 240 VAC 2A
A/24 VDC/150 W
C13 24 VDC 1A

: AC15 230 VAC 4A
{BA/24 VDC/144W
C13 24 VDC 2A

Contact material AgSnO,+ Au flash

“Fuses output 1/2 (extemau) sAgLigc
Fuses output 3/4 (external) 3A gL/gG

W(N)onditional short-circuit éhrrent ...........
(1 kA), each output i BA gG

Transistor outputs
External supply to Y13
Y14

Y24

Y34

Maximum load of Y14,Y24, Y34
Maximum voltage drop at maximum

>107 operations

| +510 +30 VDC

Indicates that the input conditions
are fulfilled

Indicates that the output relays 1/2
are activated

Indicates that the delay output
relays 3/4 are activated

15 mA /output

24V

LED indication

: Supply voltage OK, the LED is on.

o Flashing light in case of under-volta-
ge or overload.
In1 In2 Indicates that the input conditions
are fulfilled.
A 1A o Indicates that the output relays 1/2
are activated.
t Indicates that the delay output
relays 3/4 are activated.
Wl'\‘/lounting S
Rall - 35 mm DIN rail
m&)onnection blocks (detackhable) ..........
Maximum screw torque 1 Nm

Maximum connection area:
Solid conductors

x4 mmz/ 2x1,5 mmZ/12AWG
{1x2.5 mmz2/ 2x1 mm?

Protection class
Enclosure
Connection blocks

- IP40 IEC 60529

Operating temperature range
24 VDC

{IP20 IEC 60529

{140°Cto +55°C (with no icing or

condensation)

24-230 VAC -10° C to + 45° C (with no icing or
..... ) condensation)
Operating humidity range 35% to 85%
W\.‘mpulse withstand \/oltagé oskv
."ﬁ’ol\ut\on degree H o
Performance (max.) ‘Plecat.4 T

The relays must be cycled at least

once a year.

{ (EN ISO 13849-1:2008)
i SIL 3 (EN 62061:2005)
{ PFH, 1.86 E-08

Conformity

£ 2006/42/EC, 2006/95/EC,
| 2004/108/EC EN 62061:2005
|EN ISO 13849-1:2008

Connector blocks are detachable
(without cables having to be disconnected)
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Safety relay
RT9O

s | RTH :‘4'~'I:I='.
L=

Would you like a small safety relay for all your safety applications?

Then choose the compact RT9 universal relay to supervise both your safety devices
and the internal safety of your machinery. In addition, you can select the safety
level that is required for each installation. All this is possible due to the RT9 offering
the most versatile input option arrangement available on the market. The RT9 can
therefore replace many other relays.

Other RT9 options include selection of either manual supervised or automatic
resetting. The manual supervised reset can be used for gates and other safety de-
vices that can be bypassed. Automatic reset can be used for small safety hatches,
if deemed acceptable from risk assessment.

In addition, the RT9 has a double information output that will indicate e.g if a gate is
open or if the relay needs resetting.

The RT9 uses the latest component technology and modern assembly techniques
to ensure a highly cost effective solution.

Choose the RT9 to simplify your safety circuits and reduce your costs.
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_Safetyrelay for:

— Emergency stops

— Light curtains

— Three position devices

— Interlocked gates/hatches
— Magnetic switches

— Light beams

— Safety mats

— Contact strips

— Foot operated switches

_Features:

— Five input options

— Single or dual channel input

— Manual supervised or
automatic reset

— Test input for supervision of
external contactors

— Width 22.5 mm

— LED indication of supply,
inputs and outputs, short-
circuit and low voltage level

— 2 NO relay outputs

— One changeover relay with
a double information output
Supply 24 VDC

— Quick release connector
blocks




RT9
Technical information

Inputs

The RT9 can be configured to operate in either of the fol-

lowing input options:

1. Single channel, 1 NO contact from +24 VDC, category 1, up
toPLc

2. Dual channel, 2 NO contacts from +24 VDC, category 3, up to
PL d

3. Dual channel, 1 NO, 1 NC contact from +24 VDC, category 4,
uptoPLe

4. Dual channel, 1 NO contact from OV and 1 NO contact from
+24 VDG, category 4, upto PL e

5. Safety mat/contact strips, 1 ‘contact’ from OV and 1 ‘contact’
+24 VDG, category 3, upto PL d

When the input/inputs are activated and the test/supervised
reset is complete, relays 1 and 2 are energised. These are
de-energised when the input/inputs are de-activated in ac-
cordance with the input option chosen or in case of a power
failure.

Relays 1 and 2 must both be de-energized before the RT9
can be reset.

Relay output status information

The RT9 has a changeover contact relay output that can be
connected to a PLC, control lamp, computer or similar. The
output gives information about the status of the relay.

Reset and testing

The RT9 has two reset options; manual and automatic. The
manual supervised reset can be used when the RT9 is mo-
nitoring safety devices that can be bypassed, i.e. to ensure
that the outputs of the safety relay do not close just because
a gate is closed. The automatic reset option should only be
used if appropriate from a risk point of view.

Due to special internal circuits the RT9 can be automatically
reset regardless of the operational voltage rise time, this being
an important factor when large loads are started up on the
same power supplies at the same time.

In addition, the RT9 can also test (supervise), if for examp-
le, contactors and valves etc are de-energised/de-activated
before a restart is made.

Indication of low voltage

The ‘On’ LED will flash if the relay supply voltage falls below
an acceptable level. This indication will also be given if a
monitored safety mat/contact strip is actuated. Please see
Connection option 5.

Safety level

The RT9 has internal dual and supervised safety functions.
Power failure, an internal faulty component or external
interference will not present a risk to options with the highest
safety level. A manual reset requires that the reset input is
closed and opened before the safety relay outputs are acti-
vated. A short-circuit or a faulty reset button is consequently
supervised.

When the RT9 is configured for dual channel input, both the
inputs are supervised for correct operation before the unit can
be reset.

The input options 3 and 4 have the highest safety levels as

all short-circuits and power failures are supervised. This in
combination with an internal current limitation makes the relay
ideal for supervision of safety mats and contact strips.

Regulations and standards
The RT9 is designed and approved in accordance with appro-
priate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.

A1 813 S14 824 S34 544 1323
9¢ 0909 50
Input _circuit — 18-\

1 N2 ! 2\\

[Test-reset  Autoreset | l l

A% & x1 D x4 yie 29

Connection of supply - RT9

DC supply i i
A1 — —— 513
| Short circuit
protection
I g,
p {Z}' D Y14
3 Automatic
A2 g‘ | fuse

The RT9 should be supplied with +24 V on A1 and O V on A2.

NOTE! If cable shielding is used this must be connected to an
earth rail or an equivalent earth point.
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Connection of safety devices - RT9

1. SINGLE CHANNEL, 1 NO from +24V
The input (contact to S14) must be
closed before the outputs can be activa-
ted. When the input contact is opened,
the relay safety output contacts open.

s13 MSM Zsa4 MSM

2. DUAL CHANNEL, 2 NO from +24V
Both input contacts (S14 and S34) must
be closed before the relay outputs can
be activated. The safety relay contacts
will open if one or both of the input
contacts are opened. Both the input
contacts must be opened and reclosed
before the relay can be reset.

isw %834 %514 D sa4 mSM

A short-circuit between inputs S14 and
S34 can only be supervised if the device
connected to the inputs has short-cir-

cuit supervised outputs, e.g. ABB Jokab
Safety’s Focus light curtains

3. DUAL CHANNEL, 1 NO, 1 NC from
+24V

One input contact must be closed (S14)
and one opened (S44) before the relay
outputs can be activated.

The safety relay contacts will open if one
or both of the inputs change state or

in case of a short-circuit between S14
and S44. Both inputs must be returned
to their initial status before the relay
outputs can be reactivated.

S13 S34 %81 4 S44 ms%

4. DUAL CHANNEL, 1 NO from +24V,
1 NO from 0V

Relay functions as option 2, but a short-
circuit, in this case between inputs S14

and S24, is supervised (safety outputs
are opened).

)
S13 S34 %314 B saa gm(—)%su

5. Safety mat/Contact strip

Both ‘contact’ inputs from a inactivated
safety mat/contact strip must be made
in order to allow the RT9 relay outputs
to be activated. When the safety mat/
contact strip is activated or a short-
circuit is detected across S14-S23, the
relay will de-energize (safety contacts
open) and the ‘ON’ LED will flash. As
output S13 has an internal current limit
of 70 mA, the RT9 will not be over-
loaded when the mat/contact strip is
activated or a short-circuit is detected.

MSM Bsta @sié.;%Az(-)gsm

Reset connections - RT9

£A1(+) %m x4

Manual supervised reset

The manual supervised reset contact connected to input X1 must be closed and
opened in order to activate the relay outputs.

Automatic reset

Automatic reset is selected when A1(+), X1 and X4 are linked. The relay outputs are
then activated at the same time as the inputs.

Testing external contactor status

Contactors, relays and valves can be supervised by connecting ‘test’ contacts bet-
ween A1(+) and X1. Both manual supervised and automatic reset can be used.

Output connections - RT9

?13 ?23

Relay outputs

The RT9 has two (2 NO) safety outputs.

In order to protect the output contacts
it is recommended that loads (inductive)
are suppressed by fitting correctly cho-
sen VDR’s, diodes etc. Diodes are the
best arc suppressors, but will increase
the switch off time of the load.
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Information outputs l I

Y14

The RT9 has a single changeover con-

tact information relay output.The relay

output Y14 is connected internally to OV

and 24V in the following way:

— Y14 is internally closed to OV when
the RT9 is not reset.

— Y14 is internally closed to +24V when
the relay is reset.

+é;V
+24V (A1)
:/—Il—g—'
0V (A2)

0V (A2)



Technical data - RT9

Article number

| 2TLA010029R0000

RT9 24 VDC

Colour H Grey """""
Weight 2109 """"
suwpply

Voltage (A1-A2)

Power consumption
Nominal voltage

Connection S13

| 24 VDC £20%

ow
{ Short-circuit protected voltage

“ output
i 70 mA = 10% current limitation. Is

used for the inputs S14, S34 and

LED indication

Supply voltage OK, the LED is on.

On
Flashing light in case of under-volta-
ge, overload or current limiting

In1 In2 Indicates that the input conditions
are fulfilled.

B B\ - Indicates that the output relays have
been activated.

Mounting ‘

Rail 35 mm DIN rail

Connection blocks

(detachable)

Maximum screw torque

Maximum connection area:
Solid conductors
Conductor with socket contact

i1 Nm

x4 mm?/ 2x1.5 mm?/ 12AWG
{ 1x2.56 mm?2/ 2x1 mm?

Protection class
Enclosure
Connection blocks

IP40 IEC 60529

¢ 1P20 IEC 60529

S44.
Input currents
(at nominal supply voltage)
S14 (+) input 30 mA
S24 (V) input 20 mA
S34 (+) input 20 mA
S44 (+) input 25 mA
Reset input X1
Supply for reset input i +24VDC

Operating temperature range

£ -10°C to + 55°C (with no icing or
condensation)

Reset current 300 mA current pulse at contact Operating hanidity rénge 35% to 85%
: closure, then 30 mA Impulse withstand Voltage i 2.5kV
Minimum contact closure time - - s
H Pollution degree i 2
for reset i 80ms - - s
Minimum contact closure time Performance (max.) PL e/Cat. 4
(at low limit voltage -20%) 100 ms The relays must be cycled at least | (EN ISO 13849-1:2008)
Maximum external connection & T once a year. SIL 3 (EN 62061:2005)PFH, 9.55E-09
ca‘ttﬂe refsistamce at a nominal Conformity i 2006/42/EC, 2006/95/EC,
voltage for :
S14 9824 S34 300 Ohm i 2004/108/EC EN 62061:2005
S44, X1 150 Ohm EN ISO 13849-1:2008
Response time
At Power on { <100 ms
When activating (input-output) i <20ms
When deactivating (input-output) <20 ms
At Power Loss i <80ms
Relay outputs
NO ‘2
Maximum switching capacity
Resistive load AC B6A/250 VAC/1500 VA
Inductive load AC ¢ AC15 240 VAC 2A
Resistive load DC ! BA/24 VDC/150 W

Inductive load DC
Max. total switching capacity:
Minimum load

£ DC13 24 VDG 1A
i 8A distributed on all contacts
10 mA/10V (if load on contact has

not exceeded 100 mA)

Contact matéi’ial Ag+Au flash
Fuses output (External) 5A gL/gG
Conditional short-circuit current

(1 kA) 6A gG

Mechanical life

Relay information output Y14
(Changeover contacts)

-(Ov)

+(24V)

Maximum load of Y14
Short-circuit protection for

information output

¢ Indicates that RT9 is not reset.
i Indicates that RT9 is reset.
i 250 mA

Internal automatic fuse

Connector blocks are detachable

(without cables having to be disconnected)
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Safety relay
JSBRT11

A flexible safety relay with many outputs

The JSBRT11 has been designed to provide the safety
system circuit designer with the ability to select from both a
range of input connection configurations and either automatic
or supervised reset.

The unit can be hardwire configured to operate in either of the

following input configurations:

— Mode 1: Single Channel (1 NO contact from +24 VDC),
category 1 PL ¢

— Mode 2: Dual Channel (2 NO contacts from +24 VDC),
category 3 PLd

— Mode 3: Dual Channel (1 NO, 1NC contacts from
+24 VDC), category 4 PL e.

— Mode 4: Dual Channel (1 NO contact from 0 V and 1 NO
contact from + 24 VDC), safety category 4.

In addition the unit can also be used to test that contactors
and valves have fallen/returned to their 'reset’ state before a
new ’start’ signal is given.

Safety level

The JSBRT11 has dual and monitored internal safety func-
tions. Power failure, internal component failures or external
interference (with the exception of short circuiting of input

contact when used in a single channel input mode) do not
result in a dangerous function.
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— Emergency stops

— Light curtains

— Three position devices

— Interlocked gates/hatches
— Magnetic switches

— Light beams

— Safety mats

— Foot operated switches

_Features:

— Selectable inputs and safety
category

— Manual supervised or
automatic reset

— Width 100 mm

— LED indication for supply,
inputs and outputs

— 7 NO + 2 NC relay outputs

— Supply 24 VDC 15 or
230 VAC

— Quick release connector
blocks

When wired for supervised reset, should a short circuit appear
across the reset input the relay will not automatically reset
when the input/inputs are made. Only when the super-vised
reset input is made and broken will the relay reset.

The JSBRT11 provides detection of contact failure in the
inputs when wired in dual channel mode. Both inputs have to
be opened and closed in order to enable the reactivation of
the relay. The highest safety level of the JSBRT11 is in con-
figuration mode 3 and 4 because all short circuits are super-
vised i.e. a short circuit between the inputs leads to a safe
state as the outputs drop out.

Regulations and standards
The JSBRT11 is designed and approved in accordance with
appropriate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - JSBRT11

A1 S13 S53 S14 S24 S34 S44

13 23 33 41 53 63 73 83 91
g 99 9 9 2 9

+24VDC ????????

) S Eill%llll@

A2 823 — X1 14 24 34 42 54 64 74 84 92

Supply

*Supervision circuit **Test and Automatic reset circuit

*** Only for AC-supply

The supply voltage is connected across A1 and A2. The input
connection configuration and type of reset required is set by
connecting the unit as shown in the diagrams below

When the input/inputs and the test/supervised reset are

made K1 and K2 energise. K1 and K2 will de-energize if the
power is disconnected or a stop signal is given in accordance
to the configuration mode wired. Both K1 and K2 have to

be de-activated before the outputs of the JSBRT11 can be
closed again.

— Configuration mode 1.

When the single input opens both K1 and K2 relays are deac-
tivated.

— Configuration mode 2.

Both inputs have to be closed in order to enable the unit

to be activated. A stop signal is given if both or one input is
opened. Both inputs have to be opened and reclosed in order
to enable the reactivation of the unit. If the possibility of short
circuits between the inputs cannot be excluded, configurati-
on mode 3 or 4 should be used in order to reach the highest
safety level.

— Configuration mode 3.

One input has to be closed and the other input has to be
opened in order to enable the unit to be activated. A stop
signal is given if both or one input change state. Both inputs
have to change state in order to give a dual stop function and
to allow a new start after stop.

— Configuration mode 4.

Operation as mode 2 but short circuits between the inputs
leads to a safe state i.e. the relays inside the JSBRT11 will
drop out.

— Supervised reset connection.

The input to X1 (see diagram below) has to be closed and
opened in order to activate the unit, after input/inputs are
made according to the configuration mode selected. This
mode is selected when X1 - X4 is open-circuit.

— Automatic reset connection.

The input has to be closed in order to activate the unit after
input/inputs are made according to the configuration mode
selected. This mode is selected when a connection between
X1 and X4 is made.

— Test.

Test contacts of contactors can be connected between S53
and X1 for supervision.

Technical data - JSBRT11

Article number

| 2TLA010025R0000

JSBRT11 24 VDC :

JSBRT11 115 VAC i 2TLA010025R0400
JSBRT11 230 VAC i 2TLA010025R0500
Colour : Grey

24 VDC + 15%
115, 230 VAC = 15%, 50-60 Hz

Power supply A1 - A2

Power consumption 3.2 W/7.9 VA

Relay Outputs 7 NO and 2 NC

Max. switching capacity

Resistive load AC i BA/250 VAC/1500 VA
Inductive load AC i AC15 240 VAC 2A
Resistive load DC { 6BA/24 VDC/150 W

Inductive load DC
Max. total switching capacity

Min. load

i DC13 24 VDC 1A

10mA/10 V (if load on contact has
not exceeded 100 mA)

Contact material

Fuses Output (External) B6A gL/gG

Conditional short-circuit current

(1 kA) 6A gG

Max. Input wire res. at nom. 200 Ohm (S14,S24,534,X1,X4); 100
voltage Ohm (S44)

Response time at deactivation

(input-output) <20 ms

Response time at activation

(input-output) <80 ms

Terminals (max. screw torque 1 Nm)
Single strand:

Conductor with socket contact:

1x4 mm?/ 2x1.5 mm?

£ 1x2.5 mm?/ 2x1 mm?

Mounting

Protection class
: IP40 IEC 60259

enclosure :

terminals i IP20 IEC 60259
Impulse withstand voltage 2.5kV

Pollution degree ‘0

Operating temperature range -10°C to +55°C (with no icing or

condensation)

Operating humidity range

Electrical Supply, Input 1 and 2,
Output relays 1 and 2

Function indication

Weight

PL e/Cat. 4
(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005) PFH, 1.69E-08

Performance (max.)
Functional test: The relays must
be cycled at least once a year.

2006/42/EC, 2006/95/EC, 2004/108/
EC, EN 62061:2005 EN ISO 13849-
1:2008

Conformity

Electrical connection - JSBRT11

SINGLE CHANNEL *, 1 NO from +24V DUAL CHANNEL*, 1 NO, 1 NC from +24V

LSL’& my‘t Dsaa ms% S34 %814

44 @324

ABB Safety Handbook | 2TLC172001C0202 6/20



Safety relay
JSBR4

A universal relay for two-hand and many other safety
devices

The JSBR4 has two inputs, which both have to be closed
to keep the safety output contacts closed. A short-circuit
across the inputs will cause the output contacts to open.
The inputs can however be subjected to a continuous short-
circuit without damaging the safety relay.

In order to make the safety outputs close the reset input
must be closed and opened. In this way an unintentional
reset is prevented in the case of a short-circuit in the reset
button cable or if the button gets jammed in the actuated
position. The reset input can also be used for test/supervision
to ensure that contactors or valves have returned to their
initial off/stop position before a new start can be allowed by
the safety relay.

When the JSBR4 is used as a two-hand device relay, both
buttons have to be pressed within 0.5 seconds of each other
in order to close the outputs.

When the JSBR4 is used for Safety Mats and Safety Strips
the "stop” condition is given following detection of a short-
circuit between input channels A and B. The safety mat,
safety strip or the relay will not be damaged by a continuous
short-circuit. This also gives the advantage that if there is a
failure between the inputs in the installation, the safety relay
will not be damaged.
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Safetyrelay for:

— Two-hand devices of type llic
— Emergency stop

— Three position devices

— Interlocked Gates/Hatches
— Contact strips

— Safety mats

— Foot operated switches

_Features:

— Two channel with
concurrency requirement of
0.5s

— Supervised reset

— Test input

— Width 45 mm

— LED indication for supply,
inputs and outputs

— 3 NO/1NC relay outputs

— Supply 24 VDC, 24, 115 or
230 VAC

— Quick release connector
blocks

Safety level

The JSBR4 has a twin supervised safety function. Component
failure, short-circuit or external disturbance (e.g. loss of power
supply) will not prevent the safe function of the relay. This is
valid both for the inputs A and B as well as for the reset input.
The JSBR4 operates at the highest safety level for safety
relays (PL e according to EN ISO 13849-1).

Regulations and standards

The JSBR4 is designed and approved in accordance with
appropriate directives and standards. See technical data.The
JSBR4 complies with the highest safety level for the con-
nection of a two-hand device of type lllc in accordance with
EN 574.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - JSBR4

Prot. @S” ? i,i ;ng ;@; : K2

|circ. Reset & Supervision circ

k2 \k2 \k2
s24 Qg
523 14 24 34 42

* OnIy for AC-supply

%@-” o=

The electrical supply is connected across A1 and A2. After
Voltage reduction and Rectification (AC-versions) or reverse
polarity protection (DC-version) there is an overload protec-
tion-circuit.

When the inputs S13-S14 and S23-S24 have closed and the
reset is made, the relays K1 and K2 are activated. A dual stop
signal is given when K1 and K2 drop, due to short circuiting
between the inputs, opening of the inputs or power failure. If
one input is opened the other input must also be opened for
K1 and K2 to be activated again.

The monitoring circuit checks K1 and K2 and that the reset
circuit to X2 is both closed and opened before K1 and K2 are
energized. Both the stop and reset function therefore comply
with the requirement that a component fault, short circuit or
external interference do not result in a dangerous function.

The safety outputs consist of contacts from K1 and K2 con-
nected internally in series across terminals 13 - 14, 23 -24
and 33 - 34. These contacts are used to cut the power to
components which stop or prevent hazardous movements/
functions. It is recommended that all switched loads are ade-
quately suppressed and/or fused in order to provide additio-
nal protection for the safety contacts.

NOTE! Output 41-42 is intended for indication purposes only,

e.g. gate opened.
No load between S14 and S24 allowed.

Electrical connection - JSBR4

T

E)]l RESET /TEST (g_—D ———————% E‘\l RESET /TEST

%)
S13 S@4 S24 S23 X3 X2 S13 S14 S24 S23 X3 X2
Emergency stop with manual

resetting.

Interlocked gate with manual reset.

TEST

El RESET / TEST E _E:|7>Ej|

Technical data - JSBR4

Article number
JSBR4 24 VDC
JSBR4 24 VAC
JSBR4 115 VAC
JSBR4 230 VAC

¢ 2TLA010002R0000
! 2TLAO10002R0200
¢ 2TLAO10002R0400
- 2TLA010002R0500

Colour

Black and beige

Power supply

| 24VDC = 15%
| 24/115/230 VAC = 15%, 50 - 60 Hz

Power consumption 1. 3 W/S 3 VA

Relay outputs '3 NO +1NC

Max. switching capacity

Resistive load AC 6A/250 VAC/1500 VA
Inductive load AC ¢ AC15 240 VAC 2A
Resistive load DC ! BA/24 VDC/150 W

Inductive load DC

£ DC13 24 VDG 1A

Max. res. load total switching
capacity

12A distributed on all contacts

Min. load 10mA/1O V (if load on Contact has
not exceeded 100 mA)

Contact material Ag + Au flash

Fuses output (external) 5A gL/gG

Conditional short-circuit current

(1 kA) [ BAGG

Max. Input wire res. at nom.
voltage

Response time at deactivation

300 Ohm (S§13 - S14 and S23 - S24) n

: <20 ms (145 ms at power loss)

Terminals

(max. screw torque 1 Nm)
Single strand:

Conductor with socket contact:

F1x2.5mm?/ 2 x 1 mm?,
§1><4mm2/2x15mm2

Mounting

35 mm DIN-rail

Protection class

- IP40 /P20 IEC 60529

Operating temperature range

—10 C to +55°C (with no icing or
¢ condensation)

Impulse withstand voltage

Pollution degree

L 2.5kV

Operating humidity range

‘2

5% to 85%

LED indication

Electrlcal Supply, Inputs Outputs

Weight 350 g (24 VDO)
i 460 9g (24-230 VAC)
Values Safety Category 4 accordlng to

(With Proof test interval 1 year)

EN 954-1, PL e, SIL 3,
PFH 1.35E-08

Conformity

2006/42/EC 2006/95/EC
2004/108/EC,EN 62061:2005
EN ISO 13849-1:2008

S13 S14 S24 S23 X3 X2

Contact mat/strip with manual
reset.

%]
S13 S14 S24 S23 X3 X2

Two hand device with buttons in
separate or same enclosure. But-
tons to be pressed in within 0.5 s
of each other. Footpedal switches
can be connected in the same
configuration.

S13 S14 S24 S23 X3 X2

Enabling device, JSHD4. Stop
condition is given in both top and
bottom PB positions.

=i ‘
i35 iﬂ%

=z
basd
N

Control and supervision of ex-
ternal conductor, relay, valve or
ABB Jokab Safety’s expansion
relays.
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Safety relay
JSBT4

Safety relay with synchronised dual input channels
(within 0.5s)

The JSBT4 has two inputs, both of which have to be closed
in order to keep the safety output contacts closed. A short
circuit between inputs A and B will cause the output contacts
to open. The inputs can be continuously short circuited wit-
hout damaging the safety relay.

For the outputs to close, the test input must be closed. The
test input is intended to monitor that contactors or valves
have dropped/returned before a new start is permitted.

This test input must not be confused with the reset function
required for gates that a person can walk through and where
there is a high safety requirement (see JSBR4).

If the JSBT4 is used for safety Mats and safety Strips, the
"stop" condition is given following detection of a short circuit.
The safety mat, safety strip or the relay will not be damaged
by a continuous short-circuit. This also provides the advan-
tage that if there is a failure between inputs A and B in the
installation, the safety relay will not be damaged.

Safety level

The JSBT4 has a twin supervised safety function. Component
failure, short-circuit or external disturbance (e.g. loss of pow-

er supply) will not prevent the safe function of the relay. Safety
category level 3 or 4, depending on use.

The true two-channel safety function has the advantage that
the cabling installation demands for safety can be reduced,
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_Safetyrelay for:

— Emergency stops

— Three position devices
— Interlocked Hatches

— Safety mats

— Contact strips

— Foot operated switches

_Features:

— Dual input channels
synchronism 0.5 s

— Test input

— Width 45 mm

— LED indications for power on,
inputs and outputs

— 3 NO/1NC relay outputs

— Supply 24 VDC

— Quick release connector
blocks

due to the fact that a short-circuit between the inputs will
directly open the relay's safety outputs.

Regulations and standards
The JSBT4 is designed and approved in accordance with
appropriate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - JSBT4

A1 X1
@ 6 S13 %' K2 ? @ @
K1\ K1 \Ki1

~~ / rProt. SI 4 \ \ \ K2

/|| et |Reset&$upervnsnon circ. | K2 gZ XZ

— cwrc ®

S24

0 ) K1 S23 14 24 34 42
A2 e X2

*Only for AC-supply

The electrical supply is connected across A1 and A2. After
Voltage reduction and Rectification (AC-versions) or reverse
polarity protection (DC-version) there is an overload protec-
tion-circuit.

When the inputs S13-S14 and S23-S24 are closed within 0.5
seconds of each other the relays K1 and K2 are energized . A
dual stop signal is given, K1 and K2 de-energize, when there
is a short circuit between or an opening of the inputs or at po-
wer loss. If one input is opened the other one also has to be
opened in order to activate K1 and K2 again. The test circuit,
X1 - X2,has to be closed in order to activate the outputs, the-
reafter the test circuit can be opened or closed continously.

If the test circuit is closed after the inputs there is no require-
ment to close them within 0.5 seconds of each other.

The internal supervision circuit monitors the two Inputs and
relays K1, K2. The stop function then fulfils the requirement
that one failure (short circuit, component, external distur-
bance) shall not prevent the safe function of the JSBT4.

The safety outputs consist of contacts from K1 and K2 con-
nected internally in series across terminals 13 - 14, 23 -24
and 33 - 34. These contacts are used to cut the power to
components which stop or prevent hazardous movements/
functions. It is recommended that all switched loads are ade-
quately suppressed and/or fused in order to provide additional
protection for the safety contacts.

The NC output 41 - 42 should only be used for monitoring
purposes e.g. Indication lamp or PLC input etc. The output
contacts are closed until the module is reset.

NOTE! Output 41-42 is intended for indication purposes only,
e.g. gate opened. No load between S14 and S24 allowed.

Technical data - JSBT4

Article number

JSBT4 24 VDC 2TLA010004R0000
JSBT4 24 VAC 2TLJ010004R0200
JSBT4 230 VAC 2TLJ010004R0500
Colour Gré;/ """

Power supply

24 VDC +15%

Power consumption

Relay outputs 3 NO +1NC

Max. switching capacity -
Resistive load AC 6A/250 VAC/1500 VA
Inductive load AC AC15 240VAC 2A
Resistive load DC © 6A/24 VDC/150 W

Inductive load DC

. DC13 24VDC 1A

Max. res. load total switching
capacity

Min. load 10mA/1O V (if load on contact has
not exceeded 100 mA)

Contact material Ag +Auflash

Fuses output (external) 5A§L/gG """

Conditional short-circuit current o

(1 kA) i BAQG

Max. Input wire res. at nom.
voltage

Response time at deactivation

<20 ms, 145 ms with switched
supply/power loss

Terminals
(max. screw torque 1 Nm)

Single strand
Conductor with socket contact

i Ix4 mm?/ 2x1.5 mm?
1x2.5 mm?/ 2x1 mm?

Mounting

85 mmDIN-ral

Protection class

Operating temperature range

410°C to 455°C (with no icing or
i condensation)

Impulse withstand voltage

£ 2.5kV

Pollution degree

2

Operating humidity range

LED indication

35% to 85%

Weight

Values
(With Proof test interval 1 year)

Safety Category 4 according to,
PL e, SIL 3, PFH, 1.51E-08

Conformity

2006/42/EC 2006/95/EC,
i 2004/108/EC, EN 62061:2005,
{ EN ISO 13849-1:2008

Electrical connection - JSBT4

TEST | TEST

E 7 eoefeet o

S$13 S14 S24 823 X1 X2 S13 S14 S24 S23 X1 X2

Interlocked hatch with automatic
resetting.

Emergency stop with automatic
resetting.

| } TEST
S13 S14 S24 s23 X1 X2

Enabling device, JSHD4. Stop condition is given

in both top and bottom positions.
relays.

TEST

Q

823 X1 X2

S14 S24

Contact mat/strip with automatic
reset

Control and supervision of external contactor,
relay, valve or ABB Jokab Safety’s expansion

Monitoring to ensure that the Start
button cannot stick in pressed posi-
tion. Short circuiting over the closing
contact is not monitored. The RT-
series and JSBR4 have built in short
circuiting monitored resetting.
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Safety relay/expansion relay
BT50(T)

L]
¥ 13 33
A1) X4 | 23 41
1
4
BTE0T 2-1'1'?.'6
]

“NAN-7

i
" |H| q {
A3 T2 laalaz

T a3

=

Safety relay/expansion relay to Pluto

The BT50 is designed to connect safety devices, such as
emergency stops, directly in the voltage supply circuit to the
relay. Despite a maximum built-in width of 22.5 mm the relay
is very powerful.

With 3NO safety outputs, 1NC output (for monitoring purpo-
ses), a test input and complete internal supervision, the BT50
is quite unique. In addition, delayed outputs (BT50T) can be
ordered.

In order for the safety outputs to close, the supply voltage,
e.g. by means of an emergency stop button, must be connec-
ted to A1 and A2 and the test input closed. After actuation of
the relay the test input can be opened again.

The test input is intended to supervise that contactors or
valves have dropped/returned before a new start can be
permitted.The test input can also be used for starting and the
start button can be supervised (see the connection example
on the next page).

More outputs

By connecting a BT50 to a safety relay/PLC it is easy to incre-
ase the number of safe outputs. This means that an unlimited
number of dangerous machine operations and functions can
be stopped by using just one safety-PLC.
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— Emergency stop
— Interlocked hatch
— Expansion of Pluto

_Features:

— Single and “dual” channel

— Test/"reset” input

— Width 22.5 mm

— LED indication

— 3 NO/1NC relay outputs

— Supply 24 VDC

— Quick release connector
blocks

— BT50 - Additional power
terminals

— BT50T - One changeover
relay with a double
information output (Y14)

— BT50T - Delay times
selectable from 0 - 1.5 s

Safety level

BT50 have an internal redundant and monitored safety
function. Power failure, internal component faults or external
interference cannot result in dangerous functions.

Input via A1 on its own is not protected from short circuiting,
and therefore installation is critical for the safety level to be
achieved. To achieve a higher safety level a screened cable
can be used and/or connection made to both A1 and A2 (see
the example on the next page).

Regulations and standards
The BT50 is designed and approved in accordance with ap-
propriate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the chapter “Connection examples”.



Technical description - BT50(T)

X4

7

Supervision circuit |

o K1

K2

13 23 33 41

@
\K1 \K1 \K1 K1

When supply voltage is connected to A1 and A2, relays K1
and K2 are activated. K1 and K2 drop if the supply voltage is
disconnected. Both relays K1 and K2 must drop for them to

be activated again. Another requirement is that the test circuit,

A1 - X4, must be closed for the outputs to be activated. The-
reafter A1 - X4 can either be open or constantly closed.

The supervising circuit ensures that both K1 and K2 have
dropped before they can be reactivated. The stop function
complies with the requirement that a component fault or ex-
ternal interference cannot lead to a dangerous function.

The safety outputs consist of contacts from K1 and K2 con-
nected internally in series across terminals 13 - 14, 23 - 24,
and 33 - 34. These contacts are used to cut the power to
components which stop or prevent hazardous movements/
functions. It is recommended that all switched loads are ade-
quately suppressed and/or fused in order to provide additional
protection for the safety contacts.

The NC output 41 - 42 should only be used for monitoring
purposes e.g. indication lamp for emergency stop pressed.

BT50T - Info. output

BT50T - Delay times

+24V (A1) A2 T1 T2 A2 T1 T2
Vs s 2 @82 10s 80 »
oV (A2) 05s & g, 15s & B ©
Max load 250 mA
Electrical connection - BT50(T)
o Ub o Ub
TEST TEST

B~ <

(— J-ZCT
. & . 5

Al A2 = Al X4 AM A2 = Al X4

Emergency stop with reset when
emergency button returns.

Ub

EMSTOPF~_~ STARTE-  TEST

stop f---
{

%
A A2 £ AT

X4

BT50 as emergency stop and
control relay with Start and Stop
function.

Hatch with automatic reset.

13

STARTE—\——-; TEST
{
o 0
X1 X2

Emergency stop with dual
connection direct to the supply
voltage.

* BT50 has additional power terminals A1 and A2.

Technical data - BT50(T)

Article number

| 2TLA010033R0000

BT50 :
BT50T ¢ 2TLA010033R1000
Colour Black and beige

Operational voltage

{24 VDC + 15%/-25%

Power consumption

BT51 1.4W/BT51T

Relay outputs 3NO +1NC

Max. switching capacity

Resistive load AC 6A/250 VAC/1500 VA
Inductive load AC i AC15 240 VAC 2A
Resistive load DC : BA/24 VDC/150 W

Inductive load DC

£ DC13 24 VDC 1A

Max. res. load total switching
capacity

12A distributed on all contacts

Min. load

10mA/10 V(if load on contact has
: not exceeded 100 mA)

Contact material : Ag + Au flash
Fuses output (external) 5A gL/gG
Conditional short-circuit current

(1 kA) A QG

Max Input wire res. at nom.

voltage

200 Ohms

Response time at deactivation
(input - output)

 Version B <20 ms or delayed max
1500 ms (old version of BT50 <60 ms)

Terminals (max. screw torque 1 Nm)

Single strand i 2x1.5 mm?
Conductor with socket contact f2x1 mm?
Mounting 35 mm DIN-rail

Protection class enclosure/ter-
minals

IP40 /1P20 IEC 60529

Impulse withstand voltage

2.5kV

Pollution degree

2

Operating temperature range

-10°C to +55°C (with no icing or

i condensation)

Operating humidity range

| 35% to 85%

LED indication

Electrical Supply, Relay and X4

Weight

1200g

Performance (max.)
Functional test: The relays must
be cycled at least once a year.

| PLe/Cat. 4 (EN ISO 13849-1:2008)
: SIL 3 (EN 62061:2005)
| PFH, 1.22E-08

—3]—3]—3]———?— TEST
X4
Controlled monitoring of external

contactor, relay, valve or ABB
Jokab Safety’s expansion relays.

STARTE-\——-‘ TEST L1}

(

Q0 |n
Al X4 =
Monitoring to ensure that the On
button is not stuck in pressed
position. A short circuit over the

closing contact is not monitored.
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Safety relay/expansion relay
BT51(T)

AR
¥4 13 33

AR
¥4 11 33
SALY N[ 2D | 43

1
BYSAT 24D0

o Pyl
o oy

A

T1 e} -4

L ket

Safety relay/expansion relay to Pluto

The BT51 is designed to connect safety devices, such as
emergency stops, directly in the voltage supply circuit to the
relay. Despite a maximum built-in width of 22.5 mm the relay
is very powerful.

With 4 NO safety outputs, test input and complete internal su-
pervising, the BT51 is quite unique. In addition you can order
delayed outputs (BT51T).

In order for the safety outputs to close, the supply voltage,
e.g. by means of an emergency stop button, must be connec-
ted to A1 and A2 and the test input closed. After actuation of
the relay the test input can be opened again.

The test input is intended to supervise that contactors or
valves have dropped/returned before a new start can be
permitted.The test input can also be used for starting and the
start button can be supervised (see connection example
on next page).

More outputs

By connecting BT51 to a safety relay/PLC it is easy to incre-
ase the number of safe outputs. This means that an unlimited
number of dangerous machine operations and functions can
be stopped from one safety relay/PLC.

Safety level

BT50 has an internal redundant and monitored safety func-
tion. Power failure, internal component faults or external
interference cannot result in dangerous functions.
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— Emergency stop
— Interlocked hatch
— Expansion of Pluto

_Features:

— Single and “dual” channel

— Test/"reset” input

— Width 22.5 mm

— LED indication

— 4 NO relay outputs

— Supply 24 VDC

— Quick release connector
blocks

— BT51 - Additional power
terminals

— BT51T - One changeover
relay with a double
information output (Y14)

— BT51T - Delay times
selectable from 0-1.5s

Input via A1 only is not protected from short circuiting,

and therefore installation is critical for the safety level to be
achieved. To achieve a higher safety level a screened cable
can be used and/or connection made to both A1 and A2 (see
example overleaf).

Regulations and standards
The BT51 is designed and approved in accordance with ap-
propriate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the chapter “Connection examples”.



Technical description - BT51(T)

¢ 60
\Kw \Kw \Kw \i;

When supply voltage is connected to A1 and A2, relays K1
and K2 are activated. K1 and K2 drop if the supply voltage is
disconnected. Both relays K1 and K2 must drop for them to
be activated again. Another requirement is that the test cir-
cuit, A1 - X4, must be closed for the outputs to be activated.
Thereafter A1 - X4 can either be open or constantly closed.

The supervising circuit ensures that both K1 and K2 have
dropped before they can be reactivated. The stop function
complies with the requirement that a component fault or ex-
ternal interference cannot lead to a dangerous function.

The safety outputs consist of contacts from K1 and K2
connected internally in series across terminals 13 - 14, 23 -
24, 33 - 34 and 43 - 44. These contacts are used to cut the
power to components which stop or prevent hazardous mo-
vements/functions. It is recommended that all switched loads
are adequately suppressed and/or fused in order to provide
additional protection for the safety contacts.

BT51T - Info. output

BT51T - Delay times

Os
+24V (A1) 05s A2 T1 T2 A2 T1 T2
oV A2) Y14 (I @: 10s & & O
v o, 15s & F &
Max load 250 mA
Electrical connection - BT51(T)
TEST

Ub Ub
E@’ TEST G@_)
J-°7T ( I
) Q
Al X4

A1 A2 =

Emergency stop with reset when
emergency button returns.

Ub 13 14

Technical data - BT51(T)

Article number

| 2TLA010033R2000

BT51 :

BT51T i 2TLA010033R3000
Colour Grey

Operational voltage 24 VDC + 15%/-25%
Power consumption 1.4 W/A1.8W

Relay Outputs £ 4NO

Max. switching capacity

Resistive load AC B6A/250 VAC/1500 VA
Inductive load AC ¢ AC15 240 VAGC 2A
Resistive load DC ! BA/24 VDC/150 W

Inductive load DC

£ DC13 24 VDC 1A

Max. res. load total switching
capacity

12 A distributed on all contacts

Min. load

10mA/10 V (if load on contact has
not exceeded 100 mA

Contact material : Ag + Au flash
Fuses Output (External) 5A gL/gG
Conditional short-circuit current

(1 kA) 6A gG

Max Input Wire res. at nom.

voltage 200 Ohms

Response time at deactivation

{ <20 ms or delayed max 1500 ms

£ (BT51T)
Terminals (Max. screw torque 1 Nm)
Single strand: i 2x1.5 mm?
Conductor with socket contact: ~ { 2x1 mm?
Mounting : 35 mm DIN-rail

Protection class enclosure/ter-
minals

IP40 / 1P20 IEC 60529

Impulse Withstand Voltage

2.5kV

Pollution Degree

2

Operating temperature range

-10°C to +55°C (with no icing or

i condensation)

Operating humidity range

 35% to 85%

LED indication

Electrical Supply, Relay and X4

Weight

200 g

Performance (max.)
Functional test: The relays must
be cycled at least once a year.

PL e/Cat. 4 (EN ISO 13849-1:2008)

. SIL 3 (EN 62061:2005) PFH, 1.63E-08

TEST

E—\ ol bt
v

¢y 1
Al A Al X4

Emergency stop with dual connec-
tion direct to the supply voltage.

‘N‘N‘Nl‘“v‘ !

X4

z
=0

Controlled monitoring of external
contactor, relay, valve or ABB Jo-
kab Safety’s expansion relays.

*BT51 has additional power terminals A1 and A2.

Conformity 2006/42/EC, 2006/95/EC,
2004/108/EC, EN 62061:2005
EN ISO 13849-1:2008
Ub ) 13 14
EM.SToPE =~ STARTF-  TEST -
E~ E by [T T
stop f---
- (

( 'i}j
@
Al A2 = Al X4

BT51 as emergency stop and
control relay with Start and Stop
function.

© ©
Al X4

Monitoring to ensure that the On
button is not stuck in pressed

position. A short circuit over the
closing contact is not monitored.
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Safety relay
JSBT5(T)

— Emergency stop
— Interlocked hatch

_Features:

— Single and “dual” channel

— Test/start input

— Width 22.5 mm

— LED indication

— 3 NO/1NC relay outputs

— (T) = delayed outputs 0.5 sec.
— Supply 12 VDC, 24 VDC/AC

Single channel safety relay
The JSBT5 is designed to connect safety devices, such as Regulations and standards
emergency stops, directly in the voltage supply circuit to the The JSBTS is designed and approved in accordance with
relay. Despite a maximum built-in width of 22.5 mm the relay appropriate directives and standards. See technical data.
is very powerful.

Connection examples
With 3 NO safety outputs, 1 NC, test input and complete in- For examples of how our safety relays can solve various safe-
ternal supervising, the JSBT5 is quite unique. In addition you ty problems, please see the section “Connection examples”.
can order delayed outputs (JSBT5T).

In order for the safety outputs to close, the supply voltage,
e.g. by means of an emergency stop button, must be connec-
ted to A1 and A2 and the test input closed. After actuation of
the relay the test input can be opened again.

The test input is intended to supervise that contactors or
valves have dropped/returned before a new start can be
permitted.The test input can also be used for starting and the
start button can be supervised (see connection example
on next page).

Safety level

The JSBT5 has a twin and supervised internal safety function.
Power failure, internal component faults or external interfe-
rence cannot result in dangerous functions.

Input via A1 only is not protected from short circuiting,

and therefore installation is critical for the safety level to be
achieved. To achieve a higher safety level a screened cable
can be used and/or connection made to both A1 and A2 (see
example overleaf).
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Technical description — JSBT5(T)

When supply voltage is connected to A1 and A2, relays K1
and K2 are activated. K1 and K2 drop if the supply voltage is
disconnected. Both relays K1 and K2 must drop for them to
be activated again. Another requirement is that the test cir-
cuit, X1 - X2, must be closed for the outputs to be activated.
Thereafter X1 - X2 can either be open or constantly closed.
The supervising circuit ensures that both K1 and K2 have
dropped before they can be reactivated. The stop function
complies with the requirement that a component fault or ex-
ternal interference cannot lead to a dangerous function.

The safety outputs consist of contacts from K1 and K2 con-
nected internally in series across terminals 13 - 14, 23 - 24,
and 33 - 34. These contacts are used to cut the power to
components which stop or prevent hazardous movements/
functions. It is recommended that all switched loads are ade-
quately suppressed and/or fused in order to provide additio-
nal protection for the safety contacts.

The NC output 41 - 42 should only be used for monitoring
purposes e.g. indication lamp for emergency stop pressed.

Technical data - JSBT5(T)

Article number

| 2TLA010005R0100

JSBT5 24 VAC/VDC :

JSBT5 12 VDC 2TLAO010005R0700

JSBTSET 24 VAC/VDC ¢ 2TLAO10005R1100

Colour Grey

Operational voltage

JSBTE: i 24 VDC/AC + 15%-25%, 50-60 Hz

JSBT5T: 12 VDG, 24 VDC/AC + 15% — 25%,
£ 50- 60 Hz

Power consumption 1 W/1.9 VA

Relay Outputs 3NO +1NC

Max. switching capacity

Resistive load AC B6A/250 VAC/1500 VA

Inductive load AC i AC15 240 VAC 2A

Resistive load DC i 6A/24 VDC/150 W

Inductive load DC

: DC13 24 VDC 1A

Max. res. load total switching
capacity:

9A distributed on all contacts

Min. load

10mA/10 V (if load on contact has
not exceeded 100 mA)

Contact material AgCuNi
Fuses Output (External) B5A gL/gG
Conditional short-circuit current

(1 kA) i BAQG
Max Input Wire res. at nom.

voltage

200 Ohm

Response time at deactivation

<60 ms or delayed max 500 ms
(JSBT5T)

Terminals (Max. screw torque 1 Nm) !

Single strand: f 2x1.5 mm?
Conductor with socket contact: 2x1 mm?
Mounting

Electrical connection — JSBT5(T)

Ub Ub

@ TEST @ TEST
= e

5% 1 ¢ 1
Al A2 = X1 X2 Al A2 = X1 X2

Emergency stop with automatic Hatch with automatic reset.

reset when emergency button

returns.
13 14
Ub jo
E® - = L - ‘* ‘* L SA-7 TesT
i Y
N X1 X2
A1 A2 = Al X4 Controlled monitoring of external

contactor, relay, valve or ABB

Emergency stop with dual connec-
Jokab safety’s expansion relays.

tion direct to the supply voltage.

Ub
EM.STOP, SARTE  TEST
E=- E SRTF

stop f——-

Al A2 = X1

JSBT5 as emergency stop and
control relay with Start and Stop
function.

Monitoring to ensure that the On
button is not stuck in pressed
position. A short circuit over the
closing contact is not monitored.
The JSBR4 has built in short cir-
cuit monitored resetting.

Protection class enclosure/ter-
minals

- 35 mm DIN-rai

IP40 / IP20 IEC 60529

Impulse Withstand Voltage

L 2.5KV

Pollution Degree

‘2

Operating temperature range

condensation)

Operating humidity range

: 35% to 85%

Function indication

Electrical Supply

Weight

1200g

Performance (max.)
Functional test: The relays must
be cycled at least once a year.

{ PL e/Cat. 4
| (ENISO 13849-1:2008)
 SIL 3 (EN 62061:2005) PFH, 1.22E-08

Conformity

2006/42/EC, 2006/95/EC,
2004/108/EC, EN 62061:2005
EN ISO 13849-1:2008
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Safety timer
JSHT1

The JSHT1A/B closes two independent relay outputs during a guaranteed
maximum time when the inputs are opened.

Time reset

Time reset can prevent unintentional reset of safety systems when someone is still
in the dangerous area of the machine. During a guaranteed maximum time, one
or several PB'’s for reset must be activated. The reset buttons should be sited in
such a way that operatives have a clear overview of the whole area which is gu-
arded. Time reset is made by the combination of a safety relay and the timer relay
JSHT1A/B.

Time bypassing
The JSHT1 can also be used for time bypass of light beams for e.g. autotruck into a
dangerous area.

Operation

When the inputs open the output contacts close. The output contacts open when
the inputs close or when the time period has expired. The time period is hardwire
selectable on terminals T1, T2 and T3. The time given is the maximum time. One or
two channel operation is also hardwire selectable.

Regulations and standards
The JSHT1A/B is designed and approved in accordance with appropriate directives
and standards. See technical data.

Connection examples

For examples of how our safety relays can solve various safety problems, please
see the section “Connection examples”.
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— Time reset
— Time bypassing

_Features:

— Hardwire time selection
5-40s

— Selectable single or dual
channel input

— Test input

- Width 45 mm

— LED indication for supply,
inputs and outputs

— 141 NO relay outputs

— Supply 24 VDC

— Quick release connector
blocks

Light beam being bypassed for a maximum
pre-set time e.g. 5 sec. by the jsht1 during ent-
rance and exit with the JSHD4 Three Position
Enabling device.

Time reset procedure. First push PB1, then exit
dangerous area and close the door, then push
PB2 (PB1 and PB2 must be pressed within the
predetermined time period selected). After this
procedure the machine can be safely restarted.



Technical description — JSHT1 A/B Technical data - JSHT1 A/B

n A Article number
Al n

& msF‘ X1 %2 1 1213 13 23 JSHT1A 24 VDC 2TLA010011R0000
s14 T T T T g g .N%‘JSHT1B 24 \VDC 'EN?."I'LAO1OO11R1OOO
Colour : Grey
Connection Wﬁ’ower supply 24 VDC +15 %
and monito- Timer T “Power consumption 1.8 W/B.7 VA
ring circuit ) mi\‘/lax Input wire res. at nom voltage/ 100/200 Ohm (1 Channel/ 2
_____ channel Channel)
. i' 523 5 :éesponse time at activation <80ms
& =24 s34 . 14 24 _Response time at deactivation  <15ms
A2 nB Only for AG-supply Selectable time - JSHT1A: 5-10-15-20 sec
15 % atnom. V) | JSHT1B: 5-15-30-40 sec
The electrical supply is connected across A1 and A2. The _Relay outputs i2X1NO
internal supervising circuit is activated directly when the Max. switching capacity resistive
. . load AC i 4A/250 VAC/1000 VA
supply is on. The inputs A and B must both be closed and Inductive load AG ACH5 250 VAG 3A
then opened. Thereafter K1 and K2 are activated and the o
Resistive load DC 4A/24 VDC/100 W

outputs close. K1 and K2 are activated for the hardwired ) ‘
: , i Inductive load DC : DC13 24 VDC 2A

selected time (set by connections on the terminals T1, T2 and = foreee e
T3). If there is a short circuit between the inputs or the inputs s | A distributed on all contacts

' . ) ) P ) P Min. load £ 10mA/10 V (if load on contact has
are Closeq again before the set time period has expllred the ' ot exceeded 100 mA)
outputs will open. In order to close the outputs again both e AgCuNi
the inputs have to be closed and both internal relays K1 and o f“éﬂA GGG or 4A fast
K2 deactivated (controlled by the supervising circuit) and the

inputs again opened. (1 kA) 6A gG

mi\‘/lax input wire res. at nom. voltage 100 Ohm
By external hardwire connections the JSHT1 can be made “Terminals (max. screw torque 1 Nm) """
single or dual channel input. See figure below. Single strand © x4 mm2, 2x1.5 mm2
Conductor with socket contact 1x2.5 mm?, 2x1 mm?
mi\‘/lountimg 35 mm DIN-rail
Electrical connection - JSHT1 A/B “%’rotection class enclosure/termi-
nals

Connection for single channel input -

Input Operating temperature range —10°C to +55°C (with no icing or
Supply. :
PPl fest : condensation)
g g g D/_E % % “‘Qperaﬂng humidity range 5% to 85%

Al A2 S13 514524 523 534 X1 X2 13 14 23 24 LED indication

Weight {24 VDC: 330 ¢

: 24/48/115/230 VAC: 430 g

Connection for dual channel input e .
Performance (max.) ;

Inputs Test Functional test: The relays must be PL e/Cat. 4 (EN ISO 13849-1:2008)
i SIL 3 (EN 62061:2005)
cycled at least once a year. :

Supply [ :
...... - PFH, 4.42E-00
% % 5/ P 5/ Py Conformity '2006/42/EC, 2006/95/EC,

£ 2004/108/EC
¢ EN 62061:2005
¢ EN ISO 13849-1:2008

Selection of time by hardwire links

JSHT1A JSHT1B
5s 10s 15s 20s 5s 156s 30s 40s

mo z) e

0 S 20 gj §> %

B O (N IERN ()

* It is recommended that all switched loads are adequately suppressed and/or fused in

order to provide additional protection for the safety contacts. In the figure the monito-
ring of two contactors in the test input is shown.
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Safety timer
JSHT?2

The JSHT2A/B/C closes two independent relay outputs during a guaranteed
maximum period of time when the inputs are closed.

Time bypassing
Sensors detect the autocarrier and are connected to the JSHT2 which supervises
the sensors and bypasses the light beam for a maximum predetermined time.

Inching

Inching applications require safety outputs to be closed for a predetermined maxi-

mum period of time, allowing the machine to move only a short distance each time
the inching control is activated. For each new motion the inching control e.g. PB or
pedal must be released and activated again.

Operation

When the inputs close the output contacts close. The output contacts open when
the input opens or when the time period has expired. The time is hardwire selecta-
ble on the terminals T1, T2 and T3. The time given is the maximum time. Single or
dual channel operation is also hardwire selectable.

Regulations and standards
The JSHT2A/B/C is designed and approved in accordance with appropriate directi-
ves and standards. See technical data.

Connection examples

For examples of how our safety relays can solve various safety problems, please
see the section “Connection examples”.

6/33 2TLC172001C0202 | ABB Safety Handbook

— Time bypassing
- Inching

_Features:

— Hardwire time selection

- 0.2-40s

— Selectable single or dual
channel input

— Test input

- Width 45 mm

— LED indication for supply,
inputs and outputs

— 141 NO relay outputs

— Supply 24 VDC

— Quick release connector
blocks

Light beam being bypassed only for the time it
takes the autocarrier to pass.

Shaft only turns a small amount each time the
PB is pressed.



Technical description — JSHT2 A/B/C Technical data - JSHT2 A/B/C

Article number

/25] S|1n3A %1 X2 71273 13 23 JSHT2A 240 VDC 2TLA010012R0000
SMT’ T T T T T g g JSHT2B 24 VDC | 2TLAO010012R1000
JSHT2C 24 VDG | 2TLA010012R2000
Connection and Timer K2 L Colour Grey
monitoring circuit] I T Power supply 24 VDC +15 %
Power consumption N 8 W/S 8 VA
e - Max input wire res. at nom volta- 100/200 Ohm (1 Channel/ 2 Chan-
_E_SQS L ** Only for AC-supply. g o ge/ohannel nel.)m
g = S24 S34 14 24 Response time at activation i< 30 ms
A2 InB Response time at deactivation < 15 ms
Selectable time JSHT2A 0.2-0.5-0. 7 - 1.0 sec
The electrical supply is connected across A1 and A2. The (15 % at nom. V. JSHT2B: 5 - 10 - 15 - 20 sec
internal supervising circuit is activated directly when the sup- | JSHT2C: 5 - 16 - 30 - 40 sec
ply is on. The inputs A and B must both be opened and then Relay outputs 2 X1 NO
closed. Thereafter K1 and K2 are activated and the outputs Max. switching capacity
close. K1 and K2 are activated for hardwired selected time Resistive load AC | 4A/250 VAC/1000 VA
(set by connections on the terminals T1, T2 and T3). If there Indugtive load AG | ACT5 250VAC 3A
is a short circuit between the inputs or the inputs are opened Resistive load DC | 4A/24 VDC/I00W
again before the set time period has expired the outputs will Inductive load DG | DOT3 24vDC 2A
open. In order to close the outputs again both the inputs have Max. total switching capacity: 8A dlstrlbuted on all contacts
to be opened and both internal relays K1 and K2 deactiva- Min. load 10MA/10 Y (ifload on contact has
ted (controlled by the supervising circuit) and then the inputs not exceeded 100 mA)
. Contact material : AgCuNi
closed again. LR -
Fuses output (external) SAQL/QG or 4A fast )
By external hardwire connectors the JSHT2 can be made to %?tzgepm wire res. atnom. 100 Ohm
operate from either single or dual channel inputs. See figure Terminals (max. screw torque 1 Nmj &
below. Single strand: 1x4 mm? or 2x1.5 mm?
Conductor with socket contact: 1x2.56 mm? or 2x1 mm?
Mounting 35 mm DIN-rail H
Electrical connection - JSHT2 A/B/C Protection class IP20 /1P40 IEC 60529
Impulse withstand voltage 2. 5kV
Connection for single channel input Pollution degree 2
Operating temperature range —10"""0 to +55°C (with ﬁo icing or

Supply condensatlon)
h g_l Operating humidity range 35% to 85%
% LED indication Electrlcal Supply, Inputs Qutputs

A2313 S14 524 523 534 X1 X2 13 14 23 24

Weight 124VDC: 310 g
24/48/115/230 VAC: 410 g.
Selection of time by hardwire links Performance (max.)
Functional test: The relays must PL e/Cat. 4 (EN ISO 13849-1:2008)
JSHT2A JSHT2B JSHT2C
be cycled at least once a year. SIL 3 (EN 62061:2005) PFH_ 4.42E-09
02s 0.5s 07s 1.0s 5s 10s 15s 20s 5s 15s 30s 40s -

o z> Mo §> meo z> Conformity 2006/42/EC, 2006/95/EC,
2o E} 3 RS Ej 3 2o gj 3 £ 2004/108/EC
B © BO © AN o ¢ EN 62061:2005

© EN ISO 13849-1:2008

Connection for dual channel input

Inputs Test
Supply (=)

;

Al A2 §13 514524 §23 S34 X1 X2

* It is recommended that all switched loads are adequately suppressed and/or fused in
order to provide additional protection for the safety contacts. In the figure the monito-
ring of two contactors in the test input is shown.
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Expansion relay
E1T
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More outputs

By connecting expansion relays to a safety relay it is easy to
increase the number of safe outputs. This means that an unli-
mited number of dangerous machine operations and functions
can be stopped from one safety relay.

Safe soft stop

When a gate is opened a program stop is first given to the
machine’s PLC/servo which brakes the dangerous operations
in a soft and controlled way. The safety outputs then break
the power to the motors, that is, when the machine has alrea-
dy stopped. Normally between 0.5 and 1 second is needed to
brake a dangerous machine operation softly.

Soft stop ensures many advantages:

— The machine lasts longer.

— Parts being processed are not damaged.

— Restart from stopped position is enabled and simplified.

A safe soft stop is achieved by means of a safety relay which
gives the program stop, and an expansion relay, E1T, which
gives safe delayed stop signals. See section "Connection
examples”. The drop time delay on a E1T can as standard be
selected from O to 3 seconds. By connecting several E1T’s in
series even longer times can be achieved.

When are delayed safe stops used?

Delayed safety stop signals can be used for emergency stops
according to EN ISO 13850:2008 § 4.1.4. Stop category 1, i.e. a
controlled stop with power to the actuator(s) available to achieve
the stop and then removal of power when stop is achieved.
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— More safety outputs
— Delayed safety outputs

_Features:

Width 22.5 mm

Supply 24 VDC

— LED output indication

4 NO relay outputs
Single or dual channel
operation option

Quick release connector
blocks

Stop category 1 may also be permitted when it is not possible

to gain physical access to the machine before the safe stop is

affected e.g:

— Gates, access time is normally over 1 sec.

— Covers and gates which are locked until dangerous opera-
tions and functions have been stopped.

— Long distances between a safety device and a dangerous
machine function.

Safety level

The E1T has twin stop functions, that is, two relays with
mechanically operated contacts. A monitored stop function

is achieved by connecting the test output (terminals X1 and
X2) to the test or reset input on the safety relay which is being
expanded.

One condition for a safe delayed stop is that the delay time
cannot increase in the event of a fault. The E1T complies with
this requirement.

Regulations and standards
The E1T is designed and approved in accordance with appro-
priate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - E1T
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The E1T has to be connected to a safety relay in order to
fulfill the necessary safety requirements (see connection
examples below). The safety relay controls and monitors the
E1T (The E1T can be connected for single or dual channel
operation - see below). When the inputs S14 and S24 close,
relays K1 and K2 are activated. A stop signal is given, K1 and
K2 drop, if the inputs are opened or during power failure. K1
and K2 drop either directly or after a delay* (if incorporated).
Delay time of module is fixed and shown on front panel of
device. The delay circuit is so arranged that the design time
cannot be exceeded.

r=1 h‘*

To check that both the relays K1 and K2 drop during a stop
signal they must be monitored. This is achieved by connec-
ting X1 and X2 to the test or reset input on the safety relay
which is expanded (see below). K1 and K2 are mechanically
operated relays, therefore, if one of the output contacts
should stick closed then the relay’s contact in X1-X2 cannot
be closed thus preventing a new ready signal being given to
the safety relay.

Inductive loads should be equipped with an arc suppressor to
protect the output contacts.

Diodes are the best arc suppressors but will increase the
switch off time of the load.

Electrical connection - E1T

S T
5 o r EJ RESET
—_—
[ Ly E oy e wn G B0 O
TS13 514 §23 $24 834 S53 X1
SAFETY RELAY RT6

vy

_l13 [14 ]23 2})}37 34 |41 |42

TS13 St4 S23 24 S34 | 853
SAFETY RELAY RT6

Technical data - E1T

Article number

| 2TLAO10030R0000

E1T 0s 24 VDC

E1T 0.5 s 24 VDC 2TLAO10030R1000

E1T 1524 VDC 2TLAO010030R2000

E1T 1.5 524 VDC 2TLAO10030R3000

E1T 2524 VDC 2TLAO10030R4000

E1T 3524 VDC 2TLAO10030R5000

Colour Grey
Operational voltage 24 VDC +15%

Power consumption 1.5W """""""""""
Relay Outputs 4 NO """"""""""
Max. switching capacity S
Resistive load AC 6A/250 VAC/1500VA

Inductive load AC AC15 240 VAC 2A

Resistive load DC 6A/24 VDC/150W

Inductive load DC

- DC13 24 VDC 1A

Max. total switching capacity 12A distributed on all contacts

Min. switching load

£ 10 mA/10 V (if load on contact has

Contact material

not exceeded 100 mA)

Fuses output (external)

Conditional short-circuit current

(1 kA)

Maximum external resistance at a

nominal voltage

Response time at deactivation

(input - output)

Response time at activation

(input-output)

Terminals (max. screw torque 1 Nm) :

Single strand:

1x4 mm?2/ 2x1.5 mm?

Conductor with socket contact: 1x2.5 mm?2/ 2x1 mm?

Mounting '35 mm DIN-rail

Protection class e

enclosure IP40 IEC 60529

terminals  IP20 IEC 60529

Impulse withstand voltage 2.5k\7u

Pollution degree 7 E

Operating temperature range 10°C - +55°C (with no icing or
condensation)

Operating humidity range

LED indication

Weight

T
1
!
!
! 1
!
N !
:_(Es_ 14 )23 24 |33 [34 Ja1_Ja2 1
é@

@7;@” @LF

DELAYED SAFETY STOP

Single channel expansion of outputs  Dual channel expansion with

for a safety relay connected to an delayed safety outputs for a safety
emergency stop. relay monitoring a gate.

120

poc |, Connector blocks are detachable
SEET (without cables having to be disconnected)
22,5

Performance (max.)

PL e/Cat. 4

Functional test: The relays must (EN ISO 13849-1:2008)
be cycled at least once a year. SIL 3 (EN 62061:2005)

PFH, 1.55E-08

Conformity

2006/42/EC, 2006/95/EC,
| 2004/108/EC

| EN 62061:2005

¢ EN ISO 13849-1:2008
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Expansion relay
JSR1T

More outputs

By connecting expansion relays to a safety relay it is easy to
increase the number of safe outputs. This means that an unli-
mited number of dangerous machine operations and functions
can be stopped from one safety relay.

Safe soft stop

When a gate is opened a program stop is first given to the
machine’s PLC/servo which brakes the dangerous operations
in a soft and controlled way. The safety outputs then break
the power to the motors, that is, when the machine has alrea-
dy stopped. Normally between 0.5 and 1 second is needed to
brake a dangerous machine operation softly.

Soft stop ensures many advantages:

— The machine lasts longer.

— Parts being processed are not damaged.

— Restart from stopped position is enabled and simplified.

A safe soft stop is achieved by means of a safety relay which
gives the program stop, and an expansion relay, JSR1T, which
gives safe delayed stop signals. See section "Connection
examples”. The drop time delay on a JSR1T can as standard
be selected from 0 to 10 seconds. By connecting several
JSR1T’s in series even longer times can be achieved.

When are delayed safe stops used?

Delayed safety stop signals can be used for emergency stops
according to EN418 § 4.1.4 Stop category 1, i.e. a controlled
stop with power to the actuator(s) available to achieve the
stop and then removal of power when stop is achieved.
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— More safe outputs
— Delayed safe outputs
— Information output

_Features:

— Width 45 mm

— Supply 24 VDC

— LED function indication

— 4 NO/1 NC relay outputs

— Single and dual channel

— Quick release connector
blocks

Stop category 1 may also be permitted when it is not possib-
le to gain physical access to the machine before the safe stop
is affected e.g:
— Gates, access time is normally over 1 sec.
— Covers and gates which are locked until dangerous
operations and functions have been stopped.
— Long distances between a safety device and a
dangerous machine function.

Safety level

The JSR1T has twin stop functions, that is, two relays with
mechanically operated contacts. A monitored stop function

is achieved by connecting the test output (terminals X1 and
X2) to the test or reset input on the safety relay which is being
expanded.

One condition for a safe delayed stop is that the delay time
cannot increase in the event of a fault. The JSR1T complies
with this requirement.

Regulations and standards
The JSR1T is designed and approved in accordance with
appropriate directives and standards. See technical data.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - JSR1T
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The JSR1T has to be connected to a safety relay in order to
fulfill the necessary safety requirements (see connection ex-
amples below). The safety relay controls and monitors the JS-
R1T. (The JSR1T can be connected for single or dual channel
operation - see below). When the inputs S14 and S24 close,
relays K1 and K2 are activated. A stop signal is given, K1 and
K2 drop, if the inputs are opened or during power failure. K1
and K2 drop either directly or after a delay* (If incorporated).
Delay time of module is fixed and shown on front panel of
device. The delay circuit is so arranged that the design time
cannot be exceeded.

=] };1'

52

To check that both the relays K1 and K2 drop during a stop
signal they must be monitored. This is achieved by connecting
X1 and X2 to the test or reset input on the safety relay which
is expanded (see below). K1 and K2 are mechanically ope-
rated relays, therefore, if one of the output contacts should
stick closed then the relay’s contact in X1-X2 cannot be
closed thus preventing a new ready signal being given to the
safety relay.

Inductive loads should be equipped with an arc suppressor to
protect the output contacts.

Diodes are the best arc suppressors but will increase the
switch off time of the load.

Electrical connection - JSR1T

©) ©) —

RESET
— O F-1-- E

I$13 S14 $23 S24 S34  S53
‘ SAFETY RELAY RT6 :
|
i
|

1 13 14 )23 24 |33 [34 [41 [42! } 13 |14 )23 |24 §37 34 a1 42\
PROGRAM STOP

I o 0 & o o £ ”””” [

;

| |

uSRﬂ)\ '

X1 xe! L )1 )1 1

1 1
! DELAYED SAFETY STOP

1S13 514 S23 §24534  S53 X1 |
SAFETY RELAY RT6 !
\

| A1 S14 A2 824 X1 X2

!
A1 S14 A2 S24
1 JSRIT

Technical data - JSR1T

Article number

2TLAO10015R0000

JSRIT O

JSRIT 1.5 2TLA010015R0500
JSR1T 8 2TLA010015R0600
JSR1T 0.5 2TLA010015R1000
JSR1T 10s 2TLA010015R2000
JSRIT 1 2TLA010015R3000
JSRIT 2 2TLA010015R4000
JSRIT 3 2TLA010015R5000
JSR1T 5 2TLA010015R6000
Colour | Grey

Power supply 24 VDC +15%
Power consumption 12W

Relay outputs {4NO+1NC

Max. switching capacity

Resistive load AC : 6A/250 VAC/1500 VA
Inductive load AC AC15 240 VAC 2A
Resistive load DC | 6A/24 VDC/150 W

Inductive load DC

. DC13 24 VDG 1A

Max. total switching capacity:

16A distributed on all contacts

Min. load

£ 10mA/10 V (if load on contact has
not exceeded 100 mA)

Contact material Ag + Au flash
Fuses output (external) 5A gL/gG
Conditional short-circuit currém

(1 kA) :BAQG

Max. Input wire res. at nom.
voltage

150 Ohm (S14, S24)

Response time at deactivation
(input- output)

§<0.0205, 05s,1s,15s,2s,83s,
155,85 105+20%

Terminals (max. screw torque 1 Nm)
Single strand:
Conductor with socket contact:

1x2.5 mm? / 2x1 mm?
1x4 mm?/ 2x1.5 mm?

Mounting

i 35 mm DIN-rail

Protection class enclosure/ter-
minals

IP40 / IP20 IEC 60529

Impulse withstand voltage

2.5kV

Pollution degree

2

Operating temperature range

£ -10°C to +55°C (with no icing or
condensation)

Operating humidity range 35% to 85%
LED indication : Output Relay Supplies
Weight 1280¢

Performance (max.)
Functional test: The relays must
be cycled at least once a year

| PL e/Cat. 4 (EN ISO 13849-1:2008)
© SIL 3 (EN 62061:2005)
| PFH, 1.55E-08

Expansion of outputs for safety
relay connected to emergency stop
with automatic reset.

=120

74

N ‘

ra

— 45— mm

Dual-channel expansion with
delayed safety outputs for safety
relay monitoring a gate.

Connector blocks are detachable
‘ (without cables having to be disconnected)

Conformity

| 2006/42/EC, 2006/95/EC,
2004/108/EC EN 62061:2005
| EN ISO 13849-1:2008
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Expansion relay
JSR2A

More outputs

The JSR2A expansion relay is used to provide increased switching capacity and
number of safety outputs to a safety relay. This means that an unlimited number of
dangerous machine operations and functions can be stopped from one safety relay.

Greater current switching capacity
The JSR2A Expansion relay enables switching of up to 10 amps per output contact.

Safety level

The JSR2A has twin stop functions, that is, two relays with mechanically positively
guided contacts. A monitored stop function is achieved by connecting the test
output (terminals X1 and X2) to the test or reset input on the safety relay which is to
be expanded.

Regulations and standards
The JSR2A is designed and approved in accordance with appropriate directives and
standards. See technical data.

Connection examples

For examples of how our safety relays can solve various safety problems, please
see the section “Connection examples”.
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_Safetyrelay for:

— More safe outputs

— Greater current switching
capacity

— Information output

_Features:

— Switching capacity of up to
10 A/250V per output

— Width 45 mm

— LED function indication

— 4 NO/1 NC relay outputs

— 5 supply versions

— Supply 24 VDC/VAC, 115 and
230 VAC

— Quick release connector
blocks




Technical description - JSR2A Technical data - JSR2A

Article number :
JSR2A 10 A 24 VAC/VDC 2TLA010027R0100

Test Outputs H
JSR2A 10 A 115 VAC : 2TLA010027R0400
A2 §24 X1 13 23 33 43 51 JSR2A 10 A 230 VAC | 2TLA010027R0500
Colour farey
Supply A - A2 | 24VDC/AC, 115,
£ 230 VAC + 15%, 50-60 Hz
Power consumption 2.7:\:/:9:/2.4—4 VA
Al S14 X2 14 24 34 44 52 el oupue : aNOXINC
Max. switching capacity
Resistive load AC i 8A/230 VAG/1840 VA
The JSR2A has to be connected to a suitable safety relay in 10A/115VAC/48VAC/24VAC/
order to fulfill the necessary safety requirements (see chapter £ 1840 VA
“Connection examples”). The Safety Relay controls and moni- Inductive load AC AC15 230 VAC 4A (NO-contact) 1.5A
tors the JSR2A unit. (The JSR2A can be connected for single (NC-contact)
or dual channel operation - see Electrical connection dia- Resistive load DC 8A/24 VDC/192 W
grams below). When the inputs to S14 and S24 close, internal .Inductive load DC DC13 24 VDC 1.2A (NO/NC-contact)
relays K1 and K2 are activated. A stop signal is given, K1 and Max. total switching capacity: 16Augistributed on allugpntacts
Min. load 10mA/10V/100mW (if load on con-

K2 drop, if the inputs are opened or during power failure. :
: tact has not exceeded 100 mA)

Contact material

To check that both the K1 and K2 relays drop during a stop
signal they must be monitored. This is achieved by connecting
X1 and X2 to the test or reset input on the safety relay which

Fuses output (External)

Conditional short-circuit current

is expanded. K1 and K2 have mechanically positively guided (1 KA)
contacts, therefore, if one of the output contacts should stick :
, . Max. Input wire res. at nom.

closed then the relay’s contact in X1-X2 cannot be closed voltage

h reventin new r ignal being given h f

thus preventing a new ready signal being given to the safety Mechanical operational Life

relay. :
Response time at :
deactivation (input- output) <25 ms
activation (input - output): <15 ms

Electrical connection - JSR2A Terminals (removable) gr—_—-e—

[ I-?'i'é- o One channel expansion of RT6 Max. screw torque 1 Nm ,,,,,,
| ' with JSR2A connected for manual Connection area (max.) ;
N | reset. Single strand x4 mm2 or 2x1.5 mm?2 / 12AWG
1 13 14 S53 X1 X41 H
- 'i‘ B A (s Sl .- Conductor with socket contact : 1x2.5 mm? or 2x1 mm?
gl N Reset Mounting 35 mmDIN-rail
...... [ R A ___1____ Protection class terminals
! £ o Enclosure - IP40 IEC 60529
A1 S14 A2 S24 X1 X2 ' . i
! I Terminals : IP20 IEC 60529
' JSR2A e R
_________________________ ! LED indication :
Dual channel expansion of RT6 On Supply voltage
with JSR2A connected for automa- A 1A o i Output relays 1 and 2
tic reset. T
Impulse withstand voltage 2.5kV
Pollution degree (2
Operating temperature range -10°C to +55°C (with no icing or
¢ condensation)
Operating humidity range 35% to 85%
Weight 313
Performance (max.) PL e/Cat. 4
~120 Functional test: The relays must (EN 1SO 13849-1:2008)
R | be cycled at least once a year SIL 3 (EN 62061:2005) PFH, 1.55E-08
‘ Connector blocks are detachable Conformity 2006/42/EC, 2006/95/EC,
74 (without cables having to be disconnected) 2004/108/EC EN 62061:2005
EN ISO 13849-1:2008
N ‘
45— mm
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Expansion
JSR3T
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Delayed outputs
By connecting the JSR3T expansion relay to a compatible
Safety relay it is easy to obtain safe "delayed" outputs.

The JSRST provides the system designer with the facility to
hardwire selected time delays in steps between 0.5 and 10
seconds.

Use of delayed outputs

There are many applications where delayed outputs are

necessary and permissible. For example delayed stop

signals can be used for emergency stops according to

EN ISO 13850:2008 § 4.1.4 Stop Category 1 (a controlled

stop with power to the machine actuator(s) available to achie-

ve the stop and then removal of power when stop is achie-

ved). Stop Category 1 may also be permitted when it is not

possible to gain physical access to the machine before the

safe stop is effected e.g. by:

— Covers and Gates which are locked until dangerous ope-
rations and functions have been stopped.

— Long distances between a safety device and dangerous
machine functions.

— Using this technique of stopping a machine provides many
advantages i.e.:

— Machines last longer as they are not subjected to excessi-
ve loading etc when requested to stop.

— Parts being processed are not damaged.

— Restarting machines from stopped position is simplified.

A safe "Soft" stop is achieved by means of a safety relay

giving a programme stop to the machine control system. e.g.

when a gate is opened or emergency stop is activated. The

output of the Safety relay is used to provide both a stop signal
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— Safe delay of stop signals
with selectable value
— Delayed safe outputs

_Features:

— Width 22.5 mm

— Supply 24V AC/DC

— Output indication

— 2 x 1 NO relay outputs

— Hardwire Selectable
Delay 0.5 - 10.0 sec by
hardwire links and Time trim
potentiometer

to the machine control system i.e. via a PLC which applies
the necessary braking/stopping of the machine in a controlled
way, and to switch a delayed expansion relay e.g JSR3T. The
delayed safety outputs of the JSR3T expansion relay are then
used to control the safe disconnection of the power to the
actuators/motors etc. of the machine.

Safety level
The JSRST has twin stop functions, using two positively gui-
ded contact relays.

In order to achieve the level of monitoring required the JSR3T
must be used with a suitable Safety Relay e.g. JSBR4, or
RT6. The JSR3T test output (terminals X1 and X2) must be
connected to the test input of the Safety relay being expan-
ded (see connection examples).

The JSRST provides delay times that even in the event of an
internal fault condition complies with the requirement that the
set delay cannot increase in time.

Regulations and standards

The JSRST is designed and approved in accordance with
appropriate directives and standards. Examples of such are
98/37/EC, EN ISO 12100-1/-2, EN 60204-1, EN 954-1/
EN ISO 13849-1.

Connection examples
For examples of how our safety relays can solve various safe-
ty problems, please see the section “Connection examples”.



Technical description - JSR3T
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K2 T
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When supply voltage is connected to A1 and A2, relays K1
and K2 are activated. When the supply voltage is removed re-
lays K1 and K2 remain energized for a time period determined

by the hardwire link configuration chosen (set by connecting
links on the terminals Y1, Y2, Y3 and Y4.) and the setting of

the Time Trim potentiometer.

NOTE 1! Max. time set by hardwire links can only be reduced
(up to approx. 30% reduction) by Time Trim potentiometer.

NOTE 2! Both the output contacts of K1 and K2 (13 - 14
and 23 - 24) must be used. Output contacts must be either
connected in series (forming one safety output) or used in
parallel circuits in order to obtain necessary redundancy.

Electrical connection - JSR3T

S, 0]
e - |
STOP f
24 VDC -
ol v 19 ]
A1 A2 S13814524 523 S34 S53 X1 Al A2 Y1 Y2 Y3 Y4 XIX2
falgat ale
Supply InA - ing fest Suoply 0,51,02.560 Test
RT6 24 VAC/DC
\ \ \'_ JSR3T
Ll 7.7
13 14 23 24 33 34 4142 13 14 3 24

Direct
outputs

05s 1,508

1
v Z>

3@y
vagy

GATE 06—9—’;

+

3.0 40s 655
%}
(%]

7]

T
Delayed
outputs

75s 90s 100s

Reset
24 VDC | ey -
L — Pl 11
Al A2 S13S14524523 X3X2 Al A2 Y1 Y2 Y3 Y4 X1X2
(AL A2, 21X4
Supply A InB  Reset Supply 0,51,02560 Test
JSBR4 24 VAC/DC
\ \ \ JSR3T
vl
13142324;3 34 4142 13 14 3 24
Direct ) | S—
outputs  * Delayed
outputs

Technical data - JSR3T

Article number
JSR3T 24 VAC/VDC

| 2TLA010017R0100

Colour

: Grey

Power supply

24 VAC/VDC 50 - 60 HZ

Power consumption

1.3 VA/W

Relay outputs

2 X 1 NO (See Connectlon examples)

Max. switching capacity
Resistive load AC
Inductive load AC
Resistive load DC
Inductive load DC

| 4A/ 250 VAG/1000 VA
| AC15 240 VAC 3A

4A /24 VDC /100 W

- DC13 24 VDC 2A

Max. res. load total switching
capacity:

B6A dlstrlbuted on all contaots

Min. load

10mA/1 OV (if load on contact has
! not exceeded 100 mA)

Contact material

AgNi

Fuses output (external)

3A gL/gG or 4A fast

Conditional short-circuit current

 BAgG

(1 kA)

Max Input wire res. at nom.

voltage 100 Ohm
Response time at activation <20ms

Response time at deactivation

<0. 5 - 10.0 sec. at nom. voltage.
Selected delay can be lowered by up
to approx. 30% by means of preset

potentiometer on front panel.

Terminals (max. screw torque 1 Nm)

Single strand: 2x1.5 mm?
¢ Conductor with socket contact:
2x1mm2,

Mounting

. 35 mm DIN-rail

Protection class enclosure/ter-
minals

IP4O /1P20 IEC 60529

Impulse withstand voltage

2. 5kV

Pollution degree

2

Operating temperature range

£ -10°C to +55°C (with no icing or
condensation)

Operating humidity range

5% to 85%

LED indication Outputs
Weight 158 g
Performance (max.) PL e/Cat. 4

Functional test: The relays must
be cycled at least once a year.

| (EN1SO 13849-1:2008)
- SIL 3 [EN 62061:2005) PFH, 3.67E-09

Conformity

2006/42/EC 2006/95/EC
2004/108/EC EN 62061:2005
EN ISO 13849-1:2008

Selection of time delay by hardwire links (Y1, Y2, Y3, Y4).

Selected delay can be lowered by up to approx. 30% by me-
ans of preset potentiometer on front panel.

It is recommended that all switched loads are adequately sup-
pressed and/or fused in order to provide additional protection

for the safety contacts.
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Connection examples

HA5400A Connection examples JSBR4 6/45
HAB400A Connection examples JSBT4 6/45
HAB500A Connection examples JSBT5 6/46
HAB500B Connection examples BT50 6/46
HAB501B Connection examples BT50T 6/47
HAB500C Connection examples BT51 6/47
HAB501C Connection examples BT51T 6/48
HA7100A Connection examples JSBRT11 6/48
HA7600A Connection examples RT6 6/49
HA7600B Principle drawing RT6 6/49
HA7672A Enabling device JSHD4 - EX with RT6 6/50
HA7700A Connection examples RT7 6/50
HA7900A Connection examples RT9 6/51
HE3811B Safety Light Beam Spot with time-limited reset 6/51
HE3824C-01 Lightbeam with time-limited bypass 0.2-40 s 6/52
HE3824E-01 Lightbeams with time-limited bypass 0.2-40 s 6/52
HG7636B Focus light grid/curtain with three-position device 6/53
HG7611A Interlocked door with RT6 and pre-reset 6/53
HG7636A Interlocked door with three-position device 6/54
HG7646A Interlocked door with three-position device 6/54
HG7654A Interlocked door with RT6 and output expansion JSR1T 6/55
HG7658A Interlocked door with RT6 and output expansion JSR2A 6/55
HG7673A Interlock switch JSNY8 with RT6 6/56
HG7674A Safety interlock switch JSNYOM/MLA with RT6 6/56
HG7674B Safety interlock switch JSNY9S/SLA with RT6 6/57
HHO000C Three-position device JSHD4 with various safety controllers  6/57
HI8552A Connection examples JSHT2 intermittent running 6/58
HK7600A Safety mat/Contact strip with RT6 6/58
HL7600B Several JSNY7 connected to one RT6 with unique indication 6/59
HMOOOOA Magnetic switch JSNY7 with various safety controllers 6/59
HN7660A Delayed outputs RT6 with output expansion JSR3T and RT7 6/60
HP7600A Machine control - Isolation of PLC inputs and outputs 6/60
HP7600B Machine control-Isolation of PLC outputs 6/61
HR7200B Focus light curtain/beam 6/61
HR7800B Focus lightbeam/curtain 6/62
HT5400A Two-hand device with safety relay JSBR4 6/62
HBOOOB8A Focus light curtain/light beam with RT9 and M12-3D 6/63
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Connection examples

HA5400A Connection examples JSBR4

o [ v T 2 | 3 T 4 5 6 7 | 8 | 9 10
24vVDC/
24VAC/
48VAC/ NODSTOPP ATERSTALLNING GRIND/LUCKA ATERSTALLNING KONTAKTMATTA/LIST _ ATERSTALLNING
115VAC/ EMERGENCY STOP  RESET INTERL. DOOR/HATCH ~ RESET SAFETY MAT/STRIP  RESET
230VAC
I
(=71 —{[ g TEST ey | E}ﬁ TEST I B§ TEST
|
TEST } |
T Al A2 S13S14524S23 X3 X2 Al A2 S13514524523 X3 X2
: by Supply  InA  InB Reset Supply  InA  InB Reset
Al A2 513514524523 X3 X2| |
Supply A InB Resef | | B éind/lucka med manuel Sterstiling () Kontaktmatto/list med manuell &terstilning
Do Interlocking door/hatch with manual reset Safety mat/strip with manual reset
Type:JSBR4 Pl
1 ] | X
\ \ . TRELKGESDON / THREE POSITION DEVICE JSHD4 TVAHANDSDON / TWO HAND DEVICE
P!
\ \ N T e
13 23 24 33 34 4 oa2| 1! E
P 1 TEST
;!
Lt —
L ;! e s
o ‘ ‘ ‘ P Al A2 S13S14524523 X3 X2 Al A2 S13514524523 X3 X2
*) K1 N | Supply InA InB Reset Supply InA InB Reset
I D) It JSHD4. ilikor i topp och Gge )] med knapparna i gemensam eller separat kapsling
a2 | Enabling device JSHD4. Stop in both top and bottom Twohand device with PB's in common or separate enclosures
4 | positions
|
[ | Minst en brytare skall
Al | vara tvangsbrytande ur
*
) K2 - [ S| o manipulationshanseende.
Ay N At least one switch
2 ) must be pos. mech. act.
4 oL TEST from manipulation point of view. Endast AC—varianter
= Only AC—relays
A) Ndstopp med manuell dterstgiining. sart l
Bvervakning av yttre kontaktorer/relder / :
Emergency stop with manual reset and Al A2 S13514524523 X3 X2 Al A2 S13514524523 X3 X2
monitoring of external contactors/relays Supply A InB Reset Supply  InA  InB Reset
*)OBS! Anvdnd alltid transientskydd t.ex. VDR! ) Automatisk aterstdining ej samtidighetskrav G P AC-varianter ska 523 anslutas til skyddsiord
*NOTE: Always use transient suppressors, e.g. VDR's! Automatic reset, no simultaneousness On AC—relays. S23 must be connected to earth.
|Anmdrkning Remark: [Konstr Design[Godk Appr [Datum  Date Blod  Sheel
ANSLUTNINGSEXEMPEL JSBR4 Js 990120 1
CONNECTION EXAMPLES JSBR4 Rtcd Drawn |Sdor Poges|Ritn ar Drawing no [Forls Cont
Js 1 HAS400A -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HAG6400A Connection examples JSBT4

o [ 1 [ 2 T 3 1 4 5 6 7 8 9 10
24VDC/
24VAC
ASVAC; NODSTOPP LUCKA **) START
115VAC/ EMERGENCY STOP INTERLOCKING HATCH 0BS: o] Gvervakad!
NODSTOPP NOTE: not supervised!
230VAC EMERGENCY STOP ®
I I
=/—1- TESTj == TEST [ k TEST
| k)
|
TEST
| v :
T Al A2 S13S14524523 X1 X2 Al A2 S13S14524523 X1 X2
bbb . | Supply  InA  InB Test Supply  InA  InB Test
A A2 s13s14s24523 xt x2| | |
Supply A InB Test || | B ) Nedstopp vio motringsspinring. Faltid 145 ms. ) Lucke med outomatisk terstaiining
o Emergency stop via supply. Drop out time 145 ms. Interiocking hatch with automatic reset
Type:JSBT4 | |
/M |
} | KONTAKTMATTA/LIST TRELAGESDON/THREE POSITION DEVICE JSHD4
\ \ L SAFETY MAT/STRIP
;!
|
13 14 23 24 33 34 41 42 } | TEST B TEST
| } A c @0
L 111
lat ‘ ‘ ‘ } | Al A2 S13S14524525 X1 X2 Al A2 S13S14524523 X1 X2
I K ! Supply A InB Test Supply  InA  InB Test
R A | Kontoktmatta/list med isk terstalining Treldgesdon JSHD4. Stoppvillkor i topp och bottenlige
D E
a2 | Safety mat/strip (norm. open) with automatic reset Enabiing device JSHD4. Stops in both top and bottom positions.
! |
|
I Minst_en brytare skall
Al | vara tvéngsbrytande ur
J

*
~
x
N
|
|
|
|
|
|

2] manipulationshdnseende.
- JE R At least one switch
a2 must be pos. mech. act.
4 [©) TEST from manipulation point of view. Endast AC—varianter
—r—- Only AC—relays
A ) Gdstopp med automatisk sterstiiining somt
vervakning av yttre kontaktorer/relter

Emergency stop with automatic ‘reset and Al A2 S13S14524523 X1 X2 Al A2 S13S14524523 X1 X2
monitoring of external contactors/relays Supply InA InB Test Supply InA InB Test
*)OBS: Anvdnd alltid transientskydd t.ex. VOR! F ) Automatisk éterstiilning, o) samtidighet G ) P Ac—varianter ska $23 anslutas till skyddsjord.
“INOTE: Always use transient suppressors, e.g. VDR's! Automatic reset, no simultaneousness On AC-relays, S23 must be connected to earth.
(Anm3rkning Remark [Konstr Design|Godk Appr [Datum  Date Blad Sheet
ANSLUTNINGSEXEMPEL JSBT4 JS 991206
CONNECTION EXAMPLES JSBT4 Ritad Drawn [Sidor _Pages [Ritn nr _ Drawing 1o Forls Cont
JS 1 HA6400A -

Tt Is the user’s responsibilty 1o ensure that all control devices are correctly istalled, cared For and operated to meet all applicakle European, national and local codes/regUlations. Speciications subject to change without notice.
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Connection examples

HAB6500A Connection examples JSBT5

o [ 1 [ 2 ] 3 ] 4 5 6 7 8 9 10
24vDC/ t
24VAC !
I
= JEST NODSTOPP LUCKA
NODSTOPP _} EM. STOP INTERLOCKED HATCH
EMERGENCY STOP |
p— ==/- TEST Q TEST
=
STOPP START |
STOP
B7 2) - a1 } Al A2 X1 X2 Al A2 X1 X2
|
I ) Suppl Test Suppl Test
Al A2 X1 X2 | } PPy PPy
Supply: Input Test| | ) Ndstopp med dubbla kontakter, aut. Sterstdining.  (~) Lucka med automatisk Sterstdiining
240AC/DC D! Emergency stop with dual contdcts and autom. reset. Interlocked hatch with automatic resst
TypeSBTS JOKAB SAFETY| | || ‘ ‘
] Pl ‘ ‘
NEER L
| | LUCKA BRYTLIST
\ \ \ o INTERLOCKED HATCH - STRIP (NC)
|
13123 26 358 41 f) } €] Nk TEST ] TesT
o
S0
I Al A2 X1 X2 Al A2 X1 X2
} Supply Test Supply Test
| D)Lucke med manuell start (o] Svervokad eterstslining) ) Brylist med automatisk sterstilring
| Hatch with manual start (no supervised reset) Safety strip (normally closed) with automatic reset
|
|
|
| OBS/NOTE:
i 1) START—knappen ej Gvervakad
START pushbutton not supervised
2) START-knappen dvervakad mot komponentel

START pushbutton supervised for component faults

) Nodstopps— och manbverreld med start— och stopp—
funktion samt dvervakning av yttre kontaktorer/reltier

B e
Emergency stop and control relay with start/stop— Al A2 X1 X2
function and monitoring of external contactors/relays Supply Test
*)0BS: Anviind alltid transientskydd t.ex. VDR! F
*)NOTE: Always use transient suppressors, e.g. VDR's!
|Anmdrkning Remark [Konstr Design[Godk  Appr [Datum  Date Blod Sheet
ANSLUTNINGSEXEMPEL JSBTS JS 990120 1
CONNECTION EXAMPLES JSBTS Ritad _Drawn [Sidor _Pages [Ritn nr _ Drawing no Forts Cont.
JS 1 HAG500A -

It s the user's responsibilly to ensure thal all control devices are comectly nstalled, cared for and operaied to meet all applicable European, national and local codes/regulations. Specifications subject 1o change without nofice

HA6500B Connection examples BT50

1 2 3 4 5 8 7 8 9 10
24vDC * 1 + +
I
= TEST - NODSTOPP LUCKA
NODSTOPP ‘ EM. STOP INTERLOCKED HATCH
EMERGENCY STOP ! o
e 7o
. TS| (= /—7 TEST TEST
sTOPP -
STOP @7 2)? ]7 a | [ ]
[ | Al A2 X4 A1 A2 X4
— | [ | Supply Test Supply Test
+A1 +A1 —A2 —A2 x4 " s A .
Supply: Test| | ‘ B ) Nodstope med dusbla kontakter, aut. dterstilning,  (~') Lucka med automatisk dterstélining
Pt Input | Emergency stop with dual contacts and autom. reset. Interlocked hatch with automatic reset
Type:BTS0  JOKAB SAFETY } |l
13 14 23 24 33 34 41 42| | [+ - t
I LUCKA ExeaNsioN | /|
| INTERLOCKED HATCH START expansion |/ |
‘ | Nk TEST I/ TEST
| [y
|
‘ A1 A2 X4 Al A2 X4
| | Supply Test Supply Test
| D) Lucke meg manuel start (ej & dtorstaiining) [ ) Expansion med automatisk Sterstalining
*) K2 M . Hatch with manual start (no supervised reset) Expansion with automatic reset
A2
N&dstopps— och mandverreld med start— och stopp— .
A)(unkﬁun samt Svervakning av yttre kontaktorer/relder OBS/NOTE:
Emergency stop and control relay with start/stop— 1) START—knappen e Gvervakad
function and monitoring of external contactors/relays START pushbutton not supervised
#)0BS: Anvind alltid transientskydd t.ex. VDRI 2) START—knappen delvis Gvervakad
*JNOTE: Always use transient suppressors, e.g. VDR's! START pushbutton partly supervised
[Anmdrkning Remark Konstr Design[Godk Appr |Datum Date Blod Sheet
ANSLUTNINGSEXEMPEL BT50 Js Js 20070823
CONNECTION EXAMPLES BTS0 RitodDrawn [Sdor —Pages [Rin i Drawing o [FortsCart
Js 1 HA65008

It is the user’s responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Connection examples

HA6501B Connection examples BT50T

1 2 3 4 5 6 7 8 9 10
24vne * * + +
I
E= TEST - NODSTOPP LUCKA
NODSTOPP EM. STOP INTERLOCKED HATCH
EMERGENCY STOP !
[ =77 TEST e TEST
TEST ‘
START =
STOPP ol
STOP R- 2) 7 |
[ | Al A2 X4 Al A2 X4
¢ Supply Test Supply Test
Supply: A1 —A2 T1 T2 X4 ! ‘ ‘ " - R -
Savoe  Input os. | Test| | | ‘ B ) Nodstopp med dubbla kontakter, aut. dterstaiining. Lucka med automatisk dterstéllning
TypeBTS0T +0,5s. | ‘ Emergency stop with dual contacts and autom. reset. Interlocked hatch with automatic reset
A +1,0
JOKAB SAFETY oy ‘ Lt + '
-+ | - -
VY ) i .
| ‘ LUCKA EXPANSION
\ \ | | INTERLOCKED HATCH START expansioN | /|
13 14 23 24 33 34 41 42 vi4 | | ‘ | 1)@ TEST [ TEST
| | | (-
_——— | |
‘ | A1 A2 X4 Al A2 X4
| Supply Test Supply Test
‘ ‘ ‘ ‘ D) Lucks med manuell start (o) & dterstaiining) ') Expansion med isk aterstélining
— Hatch with manual start (o supervised reset) Expansion with autornatic reset
| 124V A1) A2 T OT2 A2 T T2
‘ ——{71—e s @ © @ 1054 @ ®
Y14
*> K2 Al R _ ov (A2) 0556 ® © 1556 ¥ ®
A2 BT50T Info utgang BT50T Férdrjningstider
F) &rsot info. output G ) BT50T Delay times
Ndstopps— och manbverreld med start— och stopp— .
A)funkﬁcn samt évervakning av yttre kontaktorer /relder 0BS/NOTE:
Emergency stop and control relay with start/stop— 1) START—knappen ] Svervakad
function and monitoring of external contactors/relays START pushbutton not supervised
*)OBS: Anvdnd alltid tmn.s'\en(skydd t.ex. VDR! | 2) START—knappen  delvis &Gvervakad
“JNOTE: Always use transient suppressors, e.g. VDR's! START pushbutton partly supervised
[Anmérkning Remark Konstr DesignGodk Appr |Datum Date Blod heet
ANSLUTNINGSEXEMPEL BT50T JS 20070823
CONNECTION EXAMPLES BTSOT REcd Drown [Sidor Pages [REn nrDrawing o Forla Cont
HA65018

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all opplicable European, national and local codes/regulations. Specifications subject to change without notice.

HA6500C Connection examples BT51

1 2 3 4 5 6 7 8 9 10
24VDC T
!
F= TEsT NODSTOPP LUCKA
NODSTOPP B EM. STOP INTERLOCKED HATCH
EMERGENCY STOP ‘ !
o 7
TEST (& TEST TEST
START = |
STOPP 2)R\- T |
STOP g ? ]
| ‘ | A1 A2 X4 Al A2 X4
«—» Al | Supply Test Supply Test
Supply: TATHAT “A2-AZ L ‘ B) Nodstopp med dubbla kontokter, aut. Sterstiiining, () Lucke med automatisk sterstilning
2400 Input | ‘ | Emergency stop with dual contacts and autom. reset. Interlocked hatch with automatic reset
Type:BT51  JOKAB SAFETY | | [ |
VIV Y
13 14 23 24 33 34 43 44 } \} 1
J | [ LUCKA exeasion | /|
| | INTERLOCKED HATCH START EXPANSION [
| | Nk TEST L/ TEST
_Jl
‘ A A2 X4 Al A2 X4
| Supply Test Supply Test
| D) Lucke med manuell start (ej & dlining) [ ) Expansion meg i dlining
* A Hatch with manual start (no supervised reset) Expansion with automatic reset
M K2 N\ 4
A2
N&dstopps— och mandverreld med start— och stopp— .
A)funkﬁun samt Bvervakning av yttre kontaktorer/relder 0BS/NOTE:
Emergency stop and control relay with start/stop— 1) START—knoppen €] Svervakad
function and monitoring of external contactors/relays START pushbutton not supervised
*JOBS: Anvéind alltid transientskydd t.ex. VDR! 2) START—knappen _delvis Gvervakad
*)NOTE: Always use transient suppressors, e.g. VDR's! START pushbutton partly supervised
Anmarkning Remark Konstr Design|Codk Appr [Datum Date Blad Shest
ANSLUTNINGSEXEMPEL BTS51 JS 20070828
CONNECTION EXAMPLES BT51 Ritad Drawn [Sidor _Pages [Rtn nr_Drawing no Forts  Cont
Js 1 HAB500C

it is the user's responsibiliy to ensure that all control devices are corectly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.
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Connection examples

HA6501C Connection examples BT51T

1 2 3 4 5 6 7 8 9 10
24vpc * ) + +
TesT - NODSTOPP LUCKA
NODSTOPP ‘ EM. STOP INTERLOCKED HATCH
EMERGENCY STOP ! 1)
e /o
TEST | =77 TEST TEST
START ]
STOPP )R\ L — — ‘
SR g o
[ | Al A2 X4 Al A2 X4
¢ Supply Test Supply Test
Supply: A1 —A2 T1 T2 X4 ! ‘ ‘ . - R -
avoe  Input s, | Test| | |l B ) Nodstopp med dubbla kontakter, aut. Sterstillning. (Y Lucka med outomatisk Gterstlning
TypeBTST +0,55. | ‘ Emergency stop with dual contacts and autom. reset. Interlocked hatch with automatic reset
A +1,0s.
JOKAB SAFETY ) “ N ‘ + '
SRR RIS 7
‘ I
| ‘ | LUCKA EXPANSION
\ \ | INTERLOCKED HATCH START expansion | /|
13 14 23 24 33 34 43 44 Y14 | | ‘ | 1)@ TEST | ‘ TEST
| | | (-
‘ | A1 A2 X4 Al A2 X4
| Supply Test Supply Test
‘ D) Lucks med monuell start (o] Brervakod Sterstiining) ) Expansion med sk aterstélining
| Hatch with manual start (no supervised reset) Expansion with autoratic reset
1247 (A1) A2 TH T2 A2 T OT2
71— 0s @ @ @ 10s¢ @ ®
Y14
ov (A2) 0556 ® @ 156 ¥ ®
BTS1T Info utgéng BTS1T Férdrjningstider
F) Br517 info. output G ) 81517 Delay times
Ndstopps— och manbverreld med start— och stopp— .
A)vunwcn samt vervakning av yttre kontaktorer,/relder 0BS/NOTE:
Emergency stop and control relay with start/stop— 1) START—knappen ej Svervakad
function and monitoring of external contactors/relays START pushbutton not supervised
*)OBS: Anvdnd alltid transientskydd t.ex. VDR! 2) START—knappen delvis dvervakad
“JNOTE: Always use transient suppressors, e.g. VDR's! START pushbutton partly supervised
[Anmiirkning Remark [Konstr Design[Codk Appr [Datum Date Blod  Sheet
ANSLUTNINGSEXEMPEL BT51T Js JS 20070910
CONNECTION EXAMPLES BT51T Riiad Drawn [Sdor Poges [Rin - Drawng no[Forts Cont
Js 1 HAB501C

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HA7100A Connection examples JSBRT11

VDC/
24VAC/
4BVAC/
115VAC/ NODSTOPP ERSTALLNNG
230VAC/ EMERGENCY STOP RESET GRIND/LUCKA ATERSTALLNING LUCKA
INTERL. DOOR/HATCH RESET INTERL. HATCH
€] o
_—— gA ST 7 kg K1 TEST
- |
1 1Ak siesieswses soasm 53 X1 X# T A2 513514534544 524523 53 X1 X4
. - | | Supply Test/Auto  Supply Test/Auto
1 A2 S13S14S34 544  S24 523 S53 X1 X4 Reset
Supply Test/Auto| | | B)Gind/lucka med manuell dtersigiining. () Lucke med outomatisk Sterstalining.
Reset Interl. door/hatch with manual reset. Interl. hatch with automatic reset.
Type:SBRT11 JOKAB SAFETY I
IR ARERERE ]
VY VIV L Napsrore
EVERGENGY STOP
Bum B M en e e pass e | | |
I ‘
‘ ‘ TEST
N i
| —nsnsesn s C T
‘ ‘ ‘ || Supply Test/Auto
N VI I a0
| D) Modstopp med automatisk aterstalning.
Emergency stop with automatic reset.
) Ndstopp med manuell terstélining samt
vervakning av yttre kontaktorer,/relder
Emergency stop with manual reset an
monitoring of external contactors/relays
#*)OBS: Anviind alltid transientskydd t.ex. VDR!
#JNOTE Always use transient suppressors, e.g VDR's!
*)Endast AC—varianter
**)0nly AC—Relays
[Anmarkning Remark [Konstr Design[Godk  Appr [Datum  Date’ Blad Sheet
ANSLUTNINGSEXEMPEL JSBRT11 Js 990120 1
CONNECTION EXAMPLES JSBRT11 Rtod Drawn [Sidor —Pages [Rtn i Drawng 6 [Fors Cort
s 1 HA7100A -

It is the user's resoonsibility o ensure that all control devices are correctlv installed. cared for and ooerated to meet all aoolicable Euronean. national and local codes/reaulations. Soecifications sublect fo chanae without notice.
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Connection examples

HA7600A Connection examples RT6

o [ 1 T 2 T = 4 5 6 7 8 9 10
24vDC/
24VAC/
4BVAC/ NODSTOPP ATERSTALLNING
118VAC/ EMERGENCY STOP RESET GRIND/LUCKA ATERSTALLNING GRIND/LUCKA
23avAC/ INTERL. DOOR /HATCH RESET INTERL. HATCH
© )
——— g IEST | o1 — 3] TEST TEST
TEST
j A1 A2 S13S14 S34 S44 S23S24 Y13 553 X1 X4 Al A2 S13 5‘\4 S34 S44 S23S24 Y13 S53 X1 X4
— — : Suppl Test/Auto Suppl Test/Auto
RT6| A1 A2 S13S14S34 S44 S23S24 Y13 S53 X1 X4 ad Resg{ PRy Rese/t
Supp Test/Auto| B) Grind/lucka med manuell terstilning, C) Grind/lucka med automatisk terstdining.
Resef Interl. door/hatch with manual reset. Interl. door/hatch with automatic reset.

Type:RT6  JOKAB SAFETY

TR &

NODSTOPP
EMERGENCY STOP ;fggffm:g’;{;g ATERSTALLNING
13 14 23 24 33 34 41 42 Y14 Y24 RESET
I INFORMATION
STYRSYSTEM
A1 AZ 513514534544 523524 Y13 S53 X1 X4 Al AZ SI13514534544 523524 Y13 S53 X1 X4
Supply Test/Auto  Supply Test/Auto
Reset Reset

D) Nédstopp med automatisk terstdllning. Kontaktmatta/list med manuell &terstdlining
Emergency stop with automatic reset. Sofety mat/strip with manual rese

m
~—

|

|

|

|

|

|

|

|

|

| |
| TEST 3] TEST
|

|

|

|

|

|

|

KONTAKTMATTA/LIST

A K2 P ﬁfwf\ 777777 J STR;;LUS(LC) SAFETY MAT/STRIP
2

© TEST : ]; TEST

A Nodstopp med manuell 4terstdlining samt
Svervakning av yttre kontaktorer/relder -
Emergency stop with manual reset and L
monitoring of extemal contactors/relays =
+)0BS: Anvéind alltid transientskydd t.ex. VDR! Al A2 SI3S14S34544 S23524 Yi3 53 X1 X4 Al A2 S13514S34S44 S23524 Yi3 S53 X1 X4
+)NOTE: Always use transient suppressors, e.g. VDR's! Supply Test/Auto Supply Test/Auto
Brytlist med outomatisk &terstélini Reset st med isk &torstilink Reset
" ari rytlist med outomatisk terstalining st m t
n?éli’,"?n’ﬁ;ﬁ,","""“' F)Snlety strip (normally closed) with outomatic reset Safety mat/strip with automatic reset
|Anmarkning Remark Konstr Design[Godk  Appr [Datum  Date Blad  Sheet
ANSLUTNINGSEXEMPEL RT6 Js 990120 1
CONNECTION EXAMPLES RT6 Ritad Drawn [Sidor _Pages [Ritn nr_ Drawing no Forts Cont
o Js 1 HA7600A -

It is the user's resconsibilitv to ensure that all control devices are correctly installed. cared for and onerated to meet all aoolicable Eurooean. national and local codes/reaulations. Soecifications subiect to chanae without notice.

HA7600B Principle drawing RT6

o [ 1 T =2 3 4 5 6 7 8 9 10

24vDC/

ATERSTALLNING
230VAC RESET

=

B\

KONTAKTMATTA/SAFETY MAT

NODSTOPP /EM. STOP

Ritningen visar hur man kan ansluta flera olika
komponenter till ett RT6—reld med bibehdallen
h&g sdkerhetsniva.

Vid opaverkade skydd &r modulens tvd ingangs—
kanaler S13/S14 resp $23/S24 slutna, och
modulen kan &terstdllas. Ndr ndgot utav skydden
X1 X4 paverkas I5ser modulen ut.

Test/Auto Se vidare produktblad RT6.

Reset

LUCKA/HATCH

Al A1 A2 S13 514 534 S44 $23524 Y13  $53

Type:RT6  JOKAB SAFETY

The drawing shows how to connect several
1 1 1 2 safety components to a RT6—relay
InJ 1&2 with maintained safety level.
2 \2 \2 When the guards are’in the closed position
Y14

the two inputs (S13/S14 and S23/S24) are
closed, and reset of the module is enabled.
Actuating one of the guards will trip the module.
See also RT6 product sheet.

13 14 23 24 33 34 41 42

|IAnmdrkning Remark Konstr Design[Godk Appr [Datum Date Blad Sheet
KONTAKTMATTA, NODSTOPP OCH LUCKA TILL RT& Js 990409
SAFETY MAT, EM. STOP AND HATCH WITH RT6 Rtod—DrawnSdorPages [Rin i Drawing o [Forts Cont
PRINCIPRITNING/PRINCIPLE DRAWING Js 1 HA76008 -

[t s the user's responsibiity to ensure that all control devices ore correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Connection examples

HA7672A Enabling device JSHD4 - EX with RT6

o [+ T 2 [ 3 [ 4« 1 5 1T & [ 7 1T 8 T 9 T 10

TRELAGESDON JSHD4—EX

\EL ************** ‘\ KABEL TYP “&LFLEX EB-CY” 4x0.75
L CABLE TYPE “dLFLEX EB-CY” 4x0.75
T TR T T T TR T
R e
,,,,,,,,,,,,, B e B IO _EX-FARLIG ZON/HAZARDOUS AREA
® SAKER ZON/ SAFE AREA ®
24VDC
© ©
ZENER- ZENER-
BARRIER BARRIER
MTL7087+ MTL7087+
i I £ i I B}

1 3 1
| S — T
— 1. | [1]
Al A2 S13 S14 S34 S44 S23S24 Y13 S53 X1 X4
Test/Auto
24VDC Reset
Type:RT6  JOKAB SAFETY
\1 Y Y 1 in) 1&2
PLeLY
13 14 23 24 33 34 41 42 Y14 Y24
Anmarkning Remark Konstr DesignCodk Appr Datum Date Blad  Sheet
TRELAGESDON JSD4—EX MED RT6 Js 990120 1
ENABLING DEVICE JSHD4—EX WITH RT6 Riad Drawn [Sdor Pages [’ o Drawing o [Forls Cort
HA7672A -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HA7700A Connection examples RT7

24vDC/
24VAC/
48VAC/
118VAC/ NODSTOPP ATERSTALLNING
230VAC/ EMERGENCY STOP RESET GRIND/LUCKA ATERSTALLNING LUCKA
INTERL. DOOR/HATCH RESET INTERL. HATCH
! €] (€]
== [ 3] TEST__ 1 o 3] TEST TEST
| L L
TEST = =
1 Al A2 SI3S14S34S44 S2352¢ T0 T 12 YI3 X1 X Al A2 SI3S1453454¢ 523524 TO T1 12 VI X1 X4
— o - | Supply os. | ‘ Test/Auto Test/Auto Supply 0s. | Test/Auto Test/Auto
oA stasiesssi sosu o 1 vis s Xt X | ke e ot | 110% | Reset e med avtomatier Seratin +1,0s. | Reset Reset
upply . ind/lucka med manuell Bterstdlining ucka med automatisk dterstilining .
1,08, I B ) rier oor/roten mameat rese +2.08 (O [riuridbiaralhaipli 20
Type:RT7  JOKAB SAFETY +2,0s. } }
—
\1 \1 y ):\3 ):\3 " I
2 2 4 4 NODSTOPP.
\ \ )E\ ):\ [ EMERGENCY STOP vy ong ATERSTALLNING
131423 24 31 32 43 44053 50 vis vae v ||| RESET
TIDSFORDROUDA  INFORMATION |
UTGANGAR 0-3s  STYRSYSTEM & K1
TIMEDELATED PLC | TeST
OUTPUTS 0-3s
I
} } e e [ G T %W kb weweaid wed e ow 6
Supply Os. ‘ Test/Auto Test/Auto Supply Os ‘ Test/Auto Test/Auto
‘ ‘ ‘ N +10s. | Reset Reset +105. | Reset eset
—————————— | + +2
| D)sdstopr med automatisk erstaiing ) Kontoktmotio st med manuel Sterstiling
Emergency stop with automatic. reset Safety mat/strip with monual reset
BRYTLST KONTAKTMATTA/LIST
AN J STRIE (NC) SAFETY MAT/STRIP
° ]
) Nodstopp med manuell eteraiing somt TEST TEST
svervakning av ytire kontaktorer/relder .
i maal rest 600 I
monitoring of extemal contactors,/relays -
+)0BS: Anvéind alltid transientskydd ¢ ex. VORL 1 A2 SI3S14534544 S23524 T0 11 12 _ VI3 53 X1 X 1 AZ  S13514534 544 S23524 T0 T1 12 Y13 53 X1 X4
4)NOTE: Always use transient suppressors, e.g. VOR's! Supply Os. | Test/Auto Test/Auto Supply Os. | Test/Auto Test/Auto
+10s. | Reset Reset +1.0s. | Reset Re:
+)Endast AC-varianter " +2,05. +2,05.
Safety strip (normally closed) with automatic reset G ) Setesy et ey win sutomatic. roset
[Anmrkning Remark Konstr Desigr{Godk Appr[Dotum Dale Biod Sheel
ANSLUTNINGSEXEMPEL RT7 Js 980120 1
CONNECTION EXAMPLES RT7 Ritod Drown|Sidor _Pages [Rtn nr_Drawing no Forts Gont
HA7700A -

It ia the user's ressonsibiitv to ensure that all control devices ara comactlv installed. cared for and onerated to mest all anclicable Furanean. nafional and lacal cades/maulations. Soecifications sublact ta chanoe without notice.

ABB Safety Handbook | 2TLC172001C0202 6/50



Connection examples

HA7900A Connection examples RT9

24VDC {r ‘f
NODSTOPP ,
EMERGENCY STOP ] ATERSTALLNING GRIND/LUCKA ] ATERSTALLNING GRIND/LUCKA
RESET INTERL. DOOR/HATCH RESET INTERL. HATCH
7 TEST €} TEST ® TesT
-y Y — T o7 —
TEST ‘
1 Al AZ S13514534S44 S24 X1 X4 Al AZ SI3514534544 S24 X1 X4
- | Supply Test/Auto Supply Test/Auto
Al AZ SI3S14S34S44 S24 X1 X4 Reset set
Test/Auto | B) Grind/lucka med manuell dterstélining c) Grind/lucka med automatisk aterstélining
24v0C Reset I Interl. door/hatch with manual reset. Interl. door/hatch with automatic reset.
Type:RTO  JOKAB SAFETY L
4 4 -+ o °
DL
2 \2 (| Esgsggzzy sTop KONTAKTMATTA/LIST { ATERSTALLNING
] SAFETY MAT/STRIP g RESET
13 14 23 24 Yi4
) INFORMATION | G_& TEST TEST
STYRSYSTEM
PLC |
% +24VDC oo —o
{ Ll Al AZ S13514534S44 S24 X1 X4 Al AZ SI3514534544 S24 X1 X4
" ‘ ‘ ‘ | Supply Test/Auto Supply Test/Auto
K1 | Reset eset
—— —— — —\—\— _——— | D) Nidstopp med automatisk dterstélining. E) list med manuell 4
- | Emergency stop with automatic reset. Safety mat/strip with manual reset
*) }
Al BRYTLIST
[P K2 L N WA . ] STRIP (NC)
. TEST
A)Yesstopp med manuell Gtorstalning samt ©
vervakning av yitre kontaktorer/relder
Emergency stop with manual reset and
monitoring of external contactors,/relays
+)0BS: Anvéind alltid transientskydd t.ex. VOR! Al A2 S13S14S34S44 S24 X1 X4
“NOTE: Always use transient suppressors, e.g. VDR's! Supply TRest/(Autn
ese
) Bogst med outomatiak sterstélring
Safety strip (normally closed) with automatic reset
[Anmarkning Remark Konstr Design[Godk Appr [Datum Date Blod Sheel
ANSLUTNINGSEXEMPEL RT9 Js 990120
CONNECTION EXAMPLES RT9 Rftad Drawn [Sidor Pages [Rin nr_Drawing no Forls Cont
HA7900A -

It is the user's responsibility to ensure that oll control devices are correctly installed, cared for and operated to meet ol applicable European, national and local codes/regulations. Specifications subject to change without notice

HE3811B Safety Light Beam Spot with time-limited reset

6/51

Note! Refer to the Vital 1 manual

Tiden bestdms till 0,2 — 40 sek
med byglar T1-T3 p& JSHT1

TRANSMITTER RECEIVER for internal configuration of Y14
when used together with light
SPOT..T SPOT..R beam Spot 10/35
X, 7
RESET (2)
d g<\» . \ TIDSATERSTALLNING (1)
24e TIMER START (1)
e[+ e
HHAHE
HEHEL
24VDC 24vDC 24vDC
d
1/4
ATAT A2 st Bt Tt B2 R1 X1 /X4 A2 Al S14 A2 S24 X1 X2 A3[A A2 S13514523524534 X1 X2 T1 T‘z 3
+ - Test/Auto| v - s
20v0C Reset 2evne JOKAB SAFETY ¥ sl
Type: VITALT  JOKAB SAFETY Type: E1T TypeiSHTI
_ [E—
vyl e for ):Y ):T ):Y ):Y JOKAB SAFETY
1P 2 |2 | e | e \’ \2
13 14 23 24 Y14 Info
13 14 23 24 33 34 43 44 13 14 23 24
1/5 1/3 1/3
¢ Efter att ha tryckt pd tidsdterstdlining (1) After you have pressed and released the
Info PL och sldppt kndppen, har man upp till 40 sek  TIMER START” —button(1) , you hove up to
pa sig att ga utanfsr ljusbommen och 40 seconds to get outside the lightbeom
dterstiillo ljusbommen med reset (2) and reset it with the Reset—button (2)

The limit is set 0,2 — 40 sec.
by interconnections T1-T3 on JSHT1

[Anmbrkning Remork Konstr Design[Godk Appr [Dotum _Dote [Blad Sheet
LJUSBOM SPOT MED TIDSATERSTALLNING 20110318

SAFETY LIGHT BEAM SPOT WITH TIME-UMITED RESET Ritod Drown |[Sidor Pages|Ritn nr Drowing no [Forts  Cont
HE3811B-01
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Connection examples

HE3824C-01 Lightbeam with time-limited muting 0.2-40 s

1 2 3 4 5 6 7 8 9 10
EDEN 1 TRANSMITTER 1 RECIEVER 1
SPOT.T SPOT..R
Ny LIMIT SWITCH
@ — ) M
ADAM EVA - SENSOR
RESET MUTING
HEEEE mamL o - e\
+ -1 1 + n - ar 24VDC
e v | e |- |a]m]v]a
HHAHE HHAHERHEALHE
5(5|12|12|% 55(2|13|8 |[B|%5(2|2|%
24VDC % l l; l % lL 24VDC
i
|
1 [ ] 1 l J
A A1 A2 st Bl T B2 Rl X1 X4 A2[ a st sz oS3 L2 |A3 A1 A2 S13S14 524 23534 X1 X2 T1 T2 13
+ - Test/Autol + L - rJL + - InA InB Test s |
24VDC Reset v 4 247DC - |
Type: VITALT  JOKAB SAFETY 24VDC Type:JSHT2 -
1 1] ey e Type:TINA SA JOKAB SAFETY e
Voo N JOKAB SAFETY
2 2 )ﬁ 1 )\ 2
13 14 23 24 Yi4 Y 13 14 23 24
e
oroae g‘.v\omu sl mmgcpp‘mg P oroe On actuating both sensors the lightbeam is
forbi ju . Den &r forbi i i i
sa ldinge gw'vcmcu fyéyi‘v'l')‘\?r”péverkcde‘ué\\er Info PLC Info PLC bypass connected. It remains so until the
maximalt tills den valda tiden [8pt ut. N&r sensors are de—actuated but no longer than
forbikopplingen upphdrt maste bada givarna *) Kabelfdrgerna gdller JOKAB standardkabel. the selected time limit. When the bypass
sldppas och paverkas fér att férbikopplingen *) Colour coding refers to JOKAB cable. connection has ceased both sensors must be
skall storta p& nytt. fefc:c(tucted_cnd actuated for the bypass
Kopplingen kan anvdndas for att kunna o start again. . "
possera |jusbommen med t.ex. autotruck Note! Refer to the Vital 1 manual The circuit can be used to achieve possibility
medan den skall I8sa ut om en mdnniska for internal configuration of Y14 to pass the lightbeam with e.g. an AGV
forssker ga igenom. when used together with the light while it must trip when o person tries to
beam Spot 10/35 cross.

(Anmirkning Remark Konstr Oesign[Godk Appr [Dotum  Dote Blod heet
LJUSBOM MED TIDSFORBIKOPPLING 0,2—40 SEK. Js 20110318
LIGHTBEAM WITH TIME—LIMITED BYPASS 0,2-40 S. Rfad Drawn [Sdor Pages [Ritn nr Drawing 7o Forts Corl

Js HE3824C—01
HE3824E-01 Lightbeams with time-limited muting 0.2-40 s
1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECIEVER 1 TRANSMITTER 2 RECIEVER 2
SPOT..T SPOT..R SPOT..T SPOT..R
N, 7 N,
b )
1 2 |3 |4 1 2 |3 |4 1121345 SENSOR
R R 12137+ e
+ - + - + -1 1-5W =
R CAEIE | m |+ o R ICARAE 24vDC
HEIRE HEIP S HEIFTEES
2lE|2 |8 2leE(2|e|8 2lEl2|8|®
IHEE HHEEIEEHEIERS
24VDC 1 1 24VDC
T o o o o T T o T T o o~ o T - o O
info info
m ar s %E}LU 12 |A3 [A1 A2 S13514 524 523 534 X1 X2 T1 T‘Z 3
- + - A InB Test s
v 4+ 24VDC v |
AM[ A1 A2 S1 BI T1 B2 RI X1 X4 24vDC TyperJSHT2 -
+ - Test/Aut g [I—
Test/Auto Type:TINA 5A JOKAB SAFETY
24700 RESeT JOKAB SAFETY
Type: VITAL1 JOKAB SAFETY 3w 1 2
24vDC ﬁ )N
-+
\1 \1 B1| | B2 Y14 13 14 23 24
2 2 T T
Sy e Ndr bada givarna for forbikoppling paverkas e pLG On actuating both sensors the lightbeam is
orbil Tju . Den &r forbi nfo, bypass connected. It remains so until the
st lénge givarna forblir paverkade eller sensors are de—actuated but no longer than
maximalt tills den valda tiden [5pt ut. Nar the selected time limit. When the bypass
Info PLC forbikopplingen upphdrt méste bada givarna connection has ceased both sensors must be
*) Kabelfdrgerna gdller JOKAB standardkabel. slppas och paverkas for att férbikopplingen de—actuated and actuated for the bypass
*) Colour coding refers to JOKAB cable. skall starta p& nytt. L to start again. ) -
Kopplingen kan anvidndas for att kunna The circuit can be used to achieve possibility

Note! Refer to the Vital 1 manual passera ljusbommen med t.ex. autotruck to pass the lightbeam with e.g. an AGV

for internal configuration of Y14 medan den skall 16sa ut om en mdnniska while it must trip when a person tries to

when used together with the light férsbker gd igenom. cross.

beom Spot 10/35

[Anmérkning Remark Konstr Design[Godk  Appr [Dotum  Dote Blod Sheet

LJUSBOMMAR MED TIDSFORBIKOPPLING 0,240 SEK. 20110318

LIGHTBEAMS WITH TIME—LIMITED BYPASS 0,2—-40 S. Ritod Drown [Sidor Poges [Ritn nr _Drawing no Forts Cont

HE3824E-01
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Connection examples

HG7636B Focus light grid/curtain with three-position device

o [ v [ 2 ] 3 ] 4 ] s 6 7 8 9 10
24VDC
LJUSBOM/LJUSRIDA SAKERHETSBRYTARE PA HALLARE JSHD# TRELAGESDON,/THREE—POSITION DEVICE
LIGHTBEAM,/CURTAIN FOR TRELAGESDON /
SAFETY SWITCHES ON HOLDER
FOR THREE—POSITION DEVICE TRELAGESKNAPP/  JOKAB SAFETY EXTRA KNAPPAR/
THREE-POSITION PB ADDITIONAL PE'S
oRe JSNYS JSNYS (TOPP)  (FRONT)
MOTTAGARE /RECEIVER
TRANSMITTER
T3 7 1 3 4 8 5 6 L,” @\ 33 nL
i I [l B4 \ & 3
of oFt T3 = oz Y77t Y3 .74 Ve Ys Ve 22|54 |34 12| |22 S5 S6 s7
s 5| ol = 3| sl g2 | 2 o« b +
2 8| s| £ & 5| £ g 3 g g =
s 5 3 % 5| 3| 5 ¥ 2 & 3§ s A §8 8¢ &0 F 86 N
i
- | ¢ x
= = v o | g2 3 oo o 2
2| 5| 5 B g s 2| B 2
I = 3 3 N S0 352
T 2 g g 3 € HEIE
i S| 8| o o S 2| = el a
Reset mutinglamp
or resistor
FRIA FOR KUNDANSLUTNING
FREE FOR CUSTOMER CONN.
IN/UTPASSAGE MED TRELAGESDON
Nér treldgesdonet lyfts ur sin hallare férbikopplas 1
A[A1l A2 913514534 544 525504 Y13 953 X1 x4 | llusbommen/ridén st ott man kan possera Al A2  S13S14S34S44 S23S24 Y13 S53 X1 X4
Suop Test,/Auto| Jusbommen/ridan Supply Test/Auto]
uppPly s t“ O Om treligesknappen sldpps eller trycks in ger modul esat
030! A2 en siker stoppsignal.
Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY
ENTRANCE/EXIT WITH THREE—POSITION DEVICE —
When the three—position device is removed from it's 4 4 4
\‘ \‘ \‘ 4 in) 122 holder module the lightbeam,/curtain is bypassed so \ \ \ 1 n) 1&
that entrance through the lightbeam/curtain is possie. | || 2 2
2 2 2 It the PB is pushed or released module A2 gives \ \
a safe stop signal.
13 14 23 24 33 34 41 42 Y14 Y24 13 14 23 24 33 34 41 42 Y14 Y24
*) Denna kontakt kan anvéindas for reducering
av hastighet, bortkoppling av automatikdrift etc.
*) This contact can be used to reduce
velocity, prevent outomatic cycles etc.

[Anmdrkning Remark Konalr Design[Godk Appr [Datum Date Blad Sheet
FOCUS LJUSBOM/RIDA MED TRELAGESDON Js 050215 1
FOCUS LIGHTGRID/CURTAIN WITH THREE—POSITION DEVICE Rftad Drawn|Sidor Poges [Ren o Drowing o Forts Cort

HG76368 -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice

HG7611A Interlocked door with RT6 and pre-reset

0 T 2 T 3 T 4 T s 6 7 8 E} 10
24VDC/
24VAC/
48VAC/
115VAG/
230VAC/ "
A2
. 1/8 "
TIDSATERSTALLNING GRIND ATERSTALLNING
—RESET 42 INTERLOCKED DOOR RESET
Efter att ha tryckt och slippt
S1 har man 5-20 sekunder pa o
sig att stdnga grinden och T o AN
k dterstiilla skyddet med S3. E
St Tiden bestéms till 5, 10, 15 eller s2 s3
20 sek med byglar pa T1-T3.
Pushing and releasing S1
enables reset of A2 via S3
within 5—-20 seconds. The limit
is set to 5, 10, 15 or 20 sec.
by interconnection on T1-T3.
I
Al A1 A2 S\‘.‘SS ASiAS 3S34 X1 X2 T1 T2 T3 A2 | A1 A2 S13 S14 S34 S44 5‘235 Y13 553 X1 X4
Supply InA InB Test 5s. | ‘ Supply Test/Auto|
‘55410 Reset
Type:SHT1A . Type:RT6  JOKAB SAFETY
JOKAB SAFETY 1 1 1
\ \ \ 1 in) 1&2
\ 1 \ 2 2 \2 \2
13 14 23 24 13 14 23 24 33 34 41 42 Y14 Y24
T I 1/5
*)Endast AC—varianter
*)0Only AC—Relais
|Anmdrkning Remark [Konstr Design|Godk Appr [Datum  Date Blad Sheet
GRIND MED RT6 OCH TIDSATERSTALLNING 990120
INTERLOCKED DOOR WITH RT6 AND PRE—RESET Riiad Drawn|Sidor Pages [Riin o Drawing o Forls Cont
HG7611A -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/reguiations. Specifications subject to change without notice.
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Connection examples

HG7636A Interlocked door with three-position device

o [ v [T 2 ] 3 ] a4 ] s 6 7 8 E 10
24vDC/
24VAC/
48VAC/ .
115VAC/ . .
230VAC SAKERHETSBRYTARE PA HALLARE N .
/ FOR TRELAGESDON JSHD4 TRELAGESDON/THREE—POSITION DEVICE
— GRIND ATERSTALLNING SAFETY SWITCHES ON HOLDER
INTERLOCKED DOOR RESET FOR THREE—POSITION DEVICE T}:SEE{GPEOSS‘#QZP/PH JOKAB SAFETY EIJ[;?G‘D%}ALPPPQES/
JSNY5 JSNY5S (ToPP) (FRONT)
&) @\ 33 szw @\ 33 11 szw
- B\ e 1ol 8 / R \ k k
S1 s2 s3 |34 12 [ 22} 54|34 12| |22 S5 S6 s7
*) *)
A &8 §C §0 £ oF &c H g
? = . 3
el e g 2 3 £l 9 o 2
£l 8| & 3 2 al 2 3
N N 2 o N 2 20
NEER 3 33 3¢
S| 5| o o E el o F4
N.C. FRIA FOR KUNDANSLUTNING
FREE FOR CUSTOMER CONN.
]
f Suliwe
] !
ATl A1 A2 S$13S14 S34 S44 S23S24 Y13 S53 1 X4

3 A2 | A1 A2 S$13S14 S34S44 S23S24 Y13 S53 X1 X4
Supply Test,/Auto| IN/UTPASSAGE MED TRELAGESDON Supply Test/Auto
Reset N@r treldgesdonet lyfts ur sin hallare férbikopplas Reset
modul A1 s& att man kan passera in genom grinden
Type:RT6  JOKAB SAFETY t P

sd linge man héller treligesknappen i dess mittidge. | Type:RT6  JOKAB SAFETY

I Om treldgesknappen skipps eller trycks in ger modul —

A2 en sdker stoppsignal.

1 1 1 | 1 1 1 2

in) 1&2 inJ) 1&2
2 2 5 ENTRANCE/EXIT WITH THREE-POSITION DEVICE 5 5 2

When the three—position device is removed from it's

holder module Al is bypassed so that entrance through

13 14 23 24 33 34 41 42 Y14 Y24 the door 1o possible o long s the three—pos. P8 fs. L1314 23 24 33 34 41 42 vi4 Y24

held in it's middle position. If the PB is pushed or
released module A2 gives a safe stop signal.

) Denna kontakt kan anvéindas fér reducering **)Endast AC—varianter
av hastighet, bortkoppling av automatikdrift etc. **)Only AC—Relais

*) This contact can be used to reduce
velocity, prevent automatic cycles etc.

[Anmarkning Remark Konstr DesigniGodk Appr[Datum _Date Blad Sheet
GRIND MED TRELAGESDON Js Q040311 1
INTERLOCKED DOOR WITH THREE-POSITION DEVICE Ritad Drawn [Sidor Pages [Ritn nr_Drawing no Forls Cont

JS HG7636A -

It is the user's responsibiity to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European,

. national and local codes/requlations. Specifications subject to change without natice

HG7646A Interlocked door with three-position device and time-limited entrance/exit

o [ v [ 2 [ 3 ] 4« 1 5 1 & [ 7 1T 8 ] o9 10
24vDC/
24VAC/
48VAC/
115VAC/.
QSOVAC/ UTPASSAGE/EXIT SKKERHETSBRYTARE PA HALLARE TRELAGESDON JSHD4
FOR TRELAGESDON THREE-POSITION DEVICE JSHD4
SAFETY SWITCHES ON HOLDER
\‘LRT‘E‘:LDCKED DOOR éTEESRE?TkLLN‘NG FOR THREE-POSITION DEVICE
JSNYS JSNYS
® ) = B
e k& k G s6
st s2 s3 sS4 (11 (?2 €
5| 5| =
2 Bl & e
i EEE
N.C
be 1
1 -
==l ]
A[AT A2 S13S14S34S44 523524 Y13 S53 X1 X4 A2[A1 A2 S13S14524523S34 X1 X2 T1 12 13 A3[A1 A2 S13514S34544 S23S24 Y13 S53 X1 Xé
Supply Test/Auto| Supply InA B Test Ss. | ‘ Supply Test/Auto|
+55.‘0 Reset
+10s
Type:RT6  JOKAB SAFETY TypexSHT1A s Type:RT6  JOKAB SAFETY
; ; , JOKAB SAFETY E E E
NRR (I > IR (I
Pl VY PLELE
13 14 23 24 33 34 41 42 Y4 Y24 13 14 23 24 3 14 23 24 33 34 41 42 Yi4 Y24
=1

*) Denna kontakt kan anvéndas f8r reducering

TIDS—IN/UTPASSAGE TIME-LIMITED ENTRANGE/EXIT
v hostighet, bortkoppling ov automatikdrift. etc. Efter att ha Iyft treldgesdonet After lifting the three—position
ur sin hallore har man 5-20 sek. device out of it's holder the
*) This contact can be used to reduce pb sig att g3 in | zonen och door can be opened and shut for
veloclty, prevent automatic cycles etc. stinga grinden. Fér utpassage entrance to the safety zone
startar man tiden genom att within 5-20 sec. To exit zone
trycka pa S3. sh S3. The time limit is set
Tiden besttims til 5, 10, 15 eller to 5, 10, 15 or 20 seconds
“;5"5“‘ AC—varianter 20 sek. med byglar pa T1-T3. by interconnections on T1-T3.
**)0nly AC—Relais
[Anmorkning Remark Konstr DesignCodk Appr _[Datum Date Biad Sheel
GRIND MED TRELAGESDON OCH TIDS—IN/UPPASSAGE JS 040311 1
INTERLOCKED DOOR WITH THREE—POSITION DEVICE Ritad Drown [Sidor _Pages[Ritn nr_Drawing no Forts Cont
AND TIME—LIMITED ENTRANCE/EXIT s 1 HG7646A _

It is the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet all opplicable European, notional and local codes/requiations. Specifications subject to change without notice.
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Connection examples

HG7654A Interlocked door with RT6 and output expansion JSR1T

24vDC

0@

GRIND
INTERLOCKED DOOR

ATERSTALLNING
RESET

T
&

S2

24VDC
Type:RT6  JOKAB SAFETY

A1[Al A2 SI13S14S34S44 S23S24 YI3 S55 X1 X4

Test/Auto)
Reset

] ]
q; q; v Eﬂ o)
4 41 42 Y14 Y.

24

13 14 23 24 33 3

| ]

A2 | A1 A2 s14 S24 X1 X2
M 7
Supply InA InB Test
24VDC
Type:JSR1T JOKAB SAFETY

RN

13 14 23 24 33 34 43 44 51 52

EXPANSION AV UTGANGAR

OUTPUT EXPANSION

Expansionsmodul JSR1T kan ocksd forses med franslags—
férdrojning upp till 10 sekunder.

Expansion module JSR1T can be equipped with switch—off
delay up to 10 seconds.

Anmarkning Remark Konstr Design|Godk Appr [Datum _Date Blod Sheel
GRIND MED RT6 OCH EXPANSION JSR1T Js 980120
INTERLOCKED DOOR WITH RT6 AND OUTPUT EXPANSION JSRIT Ritad Drawn|Sidor Pages|Ritn nr Drawing no Forfs Cont
JS HG7654A -
It s the user's responsibility to ensure that all control devices are correctly installed, cared for ond operated to meet all applicable European,

. notional and local codes/requlations. Specifications subject to change without notice!

HG7658A Interlocked door with RT6 and output expansion JSR2A

o [ v T 2 T 3 T 4 ] 5 | 7 8 9 10
24VDC/
24VAC/
48VAC/
115VAC/
230VAC/
GRIND ATERSTALLNING
INTERLOCKED DOOR RESET
®
_ _ g 33
st s2 \ A1
1/2
T 34

Al [A1 A2 S13S14S34544 S23S24 Y13 S53 X1 X4

Supply Test/Auto
Reset

Type:RT6  JOKAB SAFETY

e
]y ﬂ Eﬂ e
2 2 2

).‘5 14 j} 24 j.} 34 41 42 Y14 Y24

1/6

*)Endast AC—varianter
«30nly AC—Relais

A2 | ar A2 st4 s24 X1 X2
Naiga

Supply InA InB Test
Type:JSR2A JOKAB SAFETY

1 1 ]
L

13 14 23 24 33 34 43 44 51 52

EXPANSION AV UTGANGAR
OUTPUT EXPANSION

Expansionsmodul JSR2A kan balastas upp till 10A pa utgangama.
Dock max totalt 26A fordelot pé alla utgéngar.

Exponsion module JSR2A output contacts can each switch o maximum current 10A.
Total maximum current, all output contacts 26A.

Refer to JSR2A Data Sheet for output contact rating detail.
[Anmrkning Remark Konstr DesignfGodk Appr [Datum Date Blad Sheel
GRIND MED RT6 OCH EXPANSION JSR2A Js 990120
INTERLOCKED DOOR WITH RT6 AND OUTPUT EXPANSION JSR2A Rifad Drawn [Sidor Pages [Rith nr_ Drawing no Forfs Cont
HG7658A

It i the user's responsibility 1o ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Connection examples

HG7673A Interlock switch JSNY8 with RT6

o [ v [ 2 ] 3 ] s 5 6 7 8 9 10
24vDC
230VAC
NODUPPNING
EM.UNLOCK STYRSYSTEM
CONTROL SYSTEM
RESET/LAS out
RESET/LOCK
‘ S 21 [+t |
(%7 _
\ /3, 1|
L 12 22 OZJ ‘
4 J 32 42
1/3 —_—— RESET
42
Al Al A2 S13S14 S34 S44 5‘23524 Y13 553 X1 X4 A2 A1 A2 S13 S14 S34 S44 5‘25524 Y13 553 X1 X4
Test,/Autol Test/Autq
Reset Reset
Type:RTE  JOKAB SAFETY Type:RT6  JOKAB SAFETY
1 1 1 1 1 1
1 InJ 12 1 in) 1&2
\2 \z \2 2 \2 \2
13 14 23 24 33 34 41 42 Y14 Y24 13 14 23 24 33 34 41 42 Y14 Y24
**)Endast AC—varianter
**)0nly AC—Relais
(Anmdrkning Remark [Konstr Design[Godk Appr [Datum Date Blad  Sheet
NYCKELBRYTARE JSNY8 MED RT6 Js 990120 1
INTERLOCK SWITCH JSNY8 WITH RT6 Ritad—Drawn [Sor—Pages [Rn - Drawing 7o [FortsCant
Js 1 HG7673A -

It ia the user's responsibilty to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HG7674A Safety interlock switch JSNY9M/MLA with RT6

o [ 1+ 1 2 T 3 1T « 1T 5 1T 8 1 7 8 9 10
O
24VDC 8 I 1
[\ rock
i ———
.
| JSNYOM JSNYSMLA
+O« N=—\ *
| | o o
=
| || navgeen
\ USE
J ATERSTALLNING tw] ATERSTALLNING
RESET L RESET
%
TEST TEST
TEST TEST
{ |
A) Al A2 S13S14 534 S44 S23S24 Y13 S53 X1 X4 A) Al A2 S13S14S34S44 S23S24 Y13 S53 X1 X4
Test/Auto| Test/Autol
24VDC 24VDC Reset
Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY
] ]
Py v] b o Pyl e
\2 \2 \2 \2 \2 \2
13 14 23 2‘0 33 ]‘0 41 4‘2 Y14 Y24 13 14 23 24 33 J“ 41 42 Y14 Y24
TEST
- 523524 Y13 S83 X1 X4
E‘:;Q“"’ % (KONTAKTER VISADE MED NYCKEL INSATT OCH LAST)
Lasbar sakerhetsbrytare med manuell dterstilining " . CONTACTS SHOWN WITH ACTUATOR INSERTED AND LOCKED)
A) S vervakning av yttre kontaktorer/relder B) med outomolisk Sterstiining.
Safety interlock switch with manual reset and with automatic reset.
monitoring of external contactors /relays
[Anmdrkning Remark Konsir DesignCodk Appr |Dafum Date Blad heet
LASBAR SAKERHETSBRYTARE JSNYSM/MLA MED RT6 Js 040311 1
SAFETY INTERLOCK SWITCH JSNYSM/MLA WITH RT6 Ritad Drown [Sidor Pages [Ritn nr_ Drawing no Forts Cont
HG7674A -

It is the user's responsibility to ensure that all control devices are correclly instolled, cared for and operated to meet all opplicable European, national and local codes/regulations. Specifications subject o change without notice.
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Connection examples

HG7674B Safety interlock switch JSNY9S/SLA with RT6

o [ v+ [ 2 T 3 1 4« T 5 6 7 8 9 10
@
24v0C
UNLOCK
g ————————
|
| JSNY9S JSNY9SLA
M=y +O O«
| |
U |
m
fod Y Iy S S S | wersmunng ATERSTALLNING
RAR IR SRR EE Ll RESET
TEST TEST
TEST TEST
- |
A) Al A2 S13S14S34S44 S23524 YI3 S53 X1 X4 A) Al A2 S13S14S34S44 S23S24 Y13 S53 X1 X4
Test/Autol Test/Autol
24VDC Reset 24vDC set
Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY
=
FLETE] W o kI
2 2 2 2 2 2
Pl PLrL)
13 14 23 24 33 3‘4 41 6‘2 Y14 Y24 13 14 23 2’ 33 3‘4 41 4‘2 Y14 Y24
TEST
- S23s524 Y13 S53 1 X4
TRE:;E/{‘“‘“ % (KONTAKTER VISADE MED NYCKEL INSATT OCH LAST)
Lasbar y med manuell - ) - CONTACTS SHOWN WITH ACTUATOR INSERTED AND LOCKED)
A) o vervakning av yttre kontaktorer/relder B meod auiomctiek Sterstiining.
Safety interlock switch with manual reset and with automatic rese!
monitoring of external contactors/relays
[Anmdrkning Remark Konstr Design[Godk Appr |Datum  Date Blad heet
LASBAR SAKERHETSBRYTARE JSNY9S/SLA MED RT6 991209 1
SAFETY INTERLOCK SWITCH JSNY9S/SLA WITH RT6 Ritod Drawn [Sidor _Pages [Ritn nr_ Drawing no Fors Cont
HG7674B -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice

HHO0000C Three-position device JSHD4 with various safety controllers

o [ v [ 2 1T 3 ] 4 | s [ & T 7 8 E 10
24vDC/
24VAC/ 24vpct
48VAC/ -
msvac/ | | _
230VAC I rReAceskwer T
‘ THREE-PQSITION PB ADDITIONAL PB'S ‘
| (ToPP) (FRONT)
‘ .
B B | l NC,
| Ll [ T
s s2 S3 Al A2 S13S14S24523 X3 X2 Al A2 S13524514 534544 X1 X4
L _ — | Supply I In8 Reset Supply Test/ Auto
F&c 8+ & Reset
H o K B 15Ho4 til stkerhetsmodul JSBR4 c) JSHD4 til stkerhetsmodul RT9
s ¢ sl 8 3l s JSHD4 with safety module JSBR4 JSHD4 with safety module RT9
£l § S & g 3
3 s 33 3%
3 5 g 2 2 2
FRIA FOR KUNDANSLUTNING
FREE FOR CUSTOMER CONN.
A1[A1 A2 S13S14S34S44 S24523 Y13 S53 X1 X4
Supply Test/Autol L B I S s e 2 + S G W G > |
Reset A1 A2 13514534544 S23524 Y13 S53 X1 X4 Al A2 S13514524523 X3 X2
Type:RT6  JOKAB SAFETY Test/Auto Supply InA In Test/Auto
o Reset Reset
D) JSHD4 till sdkerhetsmodul RT7/JSBRT11
1 1 1 a JSHD4 with safety module RT7/JSBRT11 E) JSHD4 till stikerhetsmodul JSBT4
Int 182, JSHD4 with safety module JSBT4
LY
13 14 23 24 33 34 41 42 vi4 Y24
A Treldgesdon JSHD4 till sdkerhetsmodul RT6
Knapparna S2 och S3 kan anvéindas til valfria
funktioner exvis_programstart/programstopp.
9 giller JOKAB JSHK,
i olika standardltingder.
Three—position device JSHD4 with safety module
RT6. Push—buttons S2 and S3 con be used for
other functions such as cycle start/cycle stop.
Colour coding refers to JOKAB cables JSHK, A @8 §C @D £
in various standard lengths. en o= &8+ & ®
*+ Endast AC-varianter F ) Normal intern LED—anslutning
** Only AC-Relais Normal internal” LED—cannection
|Anmdrkning Remark [Konstr Design[Godk ~Appr [Datum  Date Blad Sheet
TRELAGESDON JSHD4 TILL OLIKA SAKERHETSMODULER Js 050112 1
THREE—POSITION DEVICE JSHD4 WITH VARIOUS SAFETY MODULES Rtad Drawn [Sidor _Pages [Ritn nr_Drawing no Forfs Cont
HHD0QOC -

It is the user's responsibiity to ensure that all control devices are correctly installed, cored for and operaled to meet ol applicable European, national and local codes/regulations. Specifications subject to change without notice:
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Connection examples

HI8552A Connection examples JSHT2 intermittent running

o [ v T 2 1T 3 [ a4 [ 5 [ & 1 7 1 8 T 9 T 10
24vDC/
24VAC/
48VAC/
115VAC/
230VAC/
r K1
B\--1-
st
K2
A1 [Al A2 S13514524523S34 X1 X2 T1 12 T3
Supply InA InB Test 0.2s. |
[
Type:JSHT2A s
[I—
JOKAB SAFETY
\T‘ \Jﬂ 3X380V
13 14 23 24
T T L

L

N&r S1 trycks in drar utgangarna 1 och 2. Dessa forblir dragna
tills att knappen sldpps eller maximalt tills den instdlida tiden
Iopt ut. Ndr utgéngarna fallit maste knappen sldppas och tryckas
in f&r att utgngarna skall dra pd nytt.

Detta exempel visar ryckkérning av motor M via kontaktorerna

K1 och K2 och sdkerhetsmodul JSHT2A. Kontaktorerna dubbleras
och dvervakas av JSHT2A f&r att uppnd en hdg sdkerhetsniva.

On pushing S1 outputs 1 and 2 are closed. They remain closed
until S1 is released but no longer than the specified time limit.
When the outputs have opened S1 must be released and pushed
for the outputs to close again.

This example shows intermittent running of motor M via contactors
K1 and K2 and safety module JSHT2A. Contactors are doubled and

¢ S < *"Endast AC-varianter
supervised by the JSHT2A to achieve a high level of safety.

**)Only AC—Relais

[Anmarkning Remark
ANSLUTNINGSEXEMPEL JSHT2 RYCKORNING
CONNECTION EXAMPLE JSHT2 INTERMITTENT RUNNING

[Godk Appr | Datura _Date

990120

Konstr Design| Blad Sheet
Js

Rtad Drawn [Sidor Pages Forls Cont

Rfn nr_Drawing no

HIB552A

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.

HK7600A Safety mat/Contact strip with RT6

o [ v ]

24vDC/

230VAC

Kontaktmatta/Safety mat

KONTAKTMATTA/KONTAKTLIST .
SAFETY MAT/CONTACT STRIP A;EFSETTALLN\NG

=

B\

[E—

ATERSTALLNING
RESET

Al A2 v ¥ Vid opdverkad matta &r modulens tvé inglings—
Al A2 S13S14S34 544 S23S24 Y13 S53 X1 X4 é‘ A‘Z S13S14 534 544 S23S24 Y13 S53 X1 X4 kanaler S13/S14 resp S23/S24 slutna, och
Suppl Test/Auto| upply Test/Auto S / X

PPy Reset modulen kan d&terstdllas. Ndr mattan paverkas

sker en kortslutning mellan de tvé kanalerna

Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY varvid modulen [Bser ut.

] ] Se vidare produktblad RT6.

1 1 1 1 1 1

1 in) 1&2 1 in) 1&2

2 2 2 2 2 2 While the mat is unactuated the two inputs
(S13/S14 and S23/S24) are closed, and reset

13 14 23 24 33 34 41 42 Y14 Y 13 14 23 24 33 34 41 42 Y14 Y24 of the module is enabled. Actuating the mat

applies a short circuit between the two channels
and the module trips.
See also RT6 product sheet.

“)Endost AC-varianter
*)Only AC—Relais

|AnmBrkning Remark [Konstr Design[Godk Appr [Datum Date Blad Sheet
KONTAKTMATTA/KONTAKTLIST TILL RT6& Js 990120 1
SAFETY MAT/CONTACT STRIP WITH RT6 RtadDrawn [Sidor—Pages [REn v Drawing 7o [FortsCart
PRINCIPRITNING/PRINCIPLE DRAWING HK7600A _

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice:
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Connection examples

HL7600B Several JSNY7 connected to one RT6 with unique indication

o [ 1+ T 2 T 3 1T 4 T 5 7] [ 7 8 9 [ 10
24vuco o
N\— — — — —|— — Lucka 1 Lucka 1
Hateh 1 ’wa T T 7|7 7 Hatch 1 PLC
Exemplen visar hur man kan erhdlla 00
unika indikeringar for flera o\ — — [— — —/Lucka 2
T T T “hucke 2¥X magnetbrytare, JSNY7 till ett RT6. Hotch 2
Hatch 2 The examples show how to get
unique indication for several
N magnetic switches, connected to 01
x—\— — {ucku 3 N one RT6. *\7 — b“ctkﬁ %
Hatch 3 atel
“ 02
x
0 = 100 + 101 + 02
ATERSTALLNING ATERSTALLNING
RESET RESET
1 ‘ 1
All A1 A2 S13 514 S34 S44 S23S24 Y13 S53 X1 X4 A2| A1 A2 S13 514 S34 S44 S23S24 Y13 S53 X1 X4
Supply Test/Auto Supply Test/Auto
24VDC oset 24VDC Reset
Type:RT6 JOKAB SAFETY Type:RT6 JOKAB SAFETY
ELL L ' ELE L '
InJ 1&2 In 1&2
\2 \2 \2 2 2 \2
13 14 23 24 33 34 41 42 Y14 Y24 13 14 23 24 33 34
|Anmarkning Remark Konstr Design[Godk Appr |Datum Date Blad  Sheel
FLERA JSNY7 TILL ETT RT6 MED UNIKA INDIKERINGAR 990120
SEVERAL JSNY7 CONNECTED TO ONE RT6 WITH UNIQUE INDICATION RiedDrawn [Sdor Pages|Rn 7 Drawing 7o [FortsCort
HL7600B -

It s the user's responsibility to ensure that all control devices are correctly installed, cared for ond operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.

HMOOOOA Magnetic switch JSNY7 with various safety controllers

o [ 1 [ 2 ] 3 [ 4 | 5 T s 7 8 9 10
VISAD | LAGE OPPEN LUCKA TEST
SHOWN POS. OPEN HATCH
b 1|
A A2 S13514534544 523524 Yi3 853 X1 X4
Supply Test/Auto
Reset
24vDC/
24VAC/ B) g y JSNY7 till RT6/RT7/JSBRT11 med automatisk dterstélining.
48VAC/ Magnetic switch JSNY7 with safety module RT6/RT7/JSBRT11 and automatic reset
115VAC/
230vAC 2avoc F
ATERSTALLNING EVC TN
RESET -\ — TEST
NAGNET- [ [BRUN[oRA
BRYARE
g TEST .ﬁ“""
Al A2 524513514 534544 X1 Xé
Supply Test/  Auto
R
AI[Al A2 513514S34544 523524 Y13 53 X1 X4 C) 9 JSNY7. till RT9 med
Supply Test/Autol Magnetic switch JSNY7 with safety module RT9 and automatic reset
Reset
Type:RT6  JOKAB SAFETY
1 1 1 ATERSTALLNING
\ \ \ i ) 182 RESET
2 2 \2
13 14 23 24 33 34 41 42 Y14 Y24 B TEST
) Magnetorytare JSNY7 il sdkerhetsmodul RTS med manuell L
Magnetic switch JSNY7 with safety module RT6 and manual reset L4 : .
A A2 S13S14534 S44 524 523 Y13 S53 X1 X4
Supply Test/Auto
** Endast AC-varianter Reset
Only AC—Relafs D)Mngnemrymre JSNY7 til stikerhetsmodul RT6/RT7/JSBRT11 med manuell &terstélining.
Magnetic switch JSNY7 with safety module RT6/RT7/JSBRT11 and manual reset
|Anmdarkning Remark [Konstr Design|Godk Appr [Datum Date Blad Sheet
MAGNETBRYTARE JSNY7 TILL OLIKA SAKERHETSMODULER Js 991209 1
MAGNETIC SWITCH JSNY7 WITH VARIOUS SAFETY MODULES Ritad Drawn [Sidor _Pages [Ritn nr _Drawing no Forfs  Cont
HMOOO0A -

It is the user's responsibiity to ensure that all control devices ore correctly installed, cared for and operated to meet all applicable European, national and local codes/requiations. Specifications subject 1o change without notice.
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Connection examples

HN7660A Delayed outputs RT6 with output expansion JSR3T and RT7

o [ 1+ T 2 [T 3 1 4 1 85 T & [ 7 8 9 [ 10
S 24VDC o
ALT.1 ALT.2
AT 1 _AT2
\ Al
1/0
14
PRoSRE MO
s [ s
t=F———- B-\ Reser t=F—-—— B\ Reser
A[A1 Az S13S145S34S44  S23S24 Y15 553 X1 x¢ | A2[A a2 Y1 ¥2 v3 v&  x1 x2| A3[A1 Az SI13S14S34544 S23S24 T0 T1 12 Y15 S53 X1 X4
Test/Auto S 05102580 v os. |
24VDC Reset zzszg/uc Test 24vDC ‘ oe.
Type:RT6  JOKAB SAFETY Type:dSR3T  JOKAB SAFETY Type:RT7  JOKAB SAFETY *2°*‘
! ! ’:\ >:\
i MY i
13 14 23 24 :53 34 41 Y24 23 24 13 14 2.3 24 43 64 53 54 Y14 Y24 Y34
1/4
EXPANSION AV UTGANGAR EXPANSION AV UTGANGAR
Expansionmodul JSR3T kan franslags— Stkerhetsmodul RT7 kan franslags—
férdrsjos till 10 sekunder. fordrsjos till 3 sekunder.
QUTPUT EXPANSION DELAY OUTPUT EXPANSION DELAY
Expansion module JSR3T can be hardwired Safety relay RT7 can be hardwired
to' provide delays of up to 10 seconds. to provide delays of up to 3 seconds.
|Anmdrkning Remark Konstr DesignGodk Appr |Datum  Date Blad Sheel
ALT.1 FORDROJDA UTGANGAR RT6 MED EXPANSION JSR3T/ ALT.2 RT7 Js 990120 1
ALT.1 DELAYED OUTPUTS RT6 WITH OUTPUT EXPANSION JSR3T/ Ritad Drawn |Sidor _Pages [Ritn nr_ Drawing no Forls Cont
ALT.2 RT7 Js 1 HN7660A -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for ond operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice

HP7600A Machine control - Isolation of PLC inputs and outputs

o [ 1 ] 2 T 3 T 4 T 5 1 s 7 8 9 10
@ @D
) Z
24VDC >
© (5 ©
" OVERVAKNING \ Al
NODSTOPP 1/0
NODSTORY MONITORING l /!
14
I
=7 — K1 Y14 Y24 STOPP
1/3 1/3  stART STOP
K2 ks s
G k]
PLC—UTGANGAR £ £ PLC—INGANGAR
PLC-QUTPUTS g $ PLC-INPUTS
[ e St e e e e
Al[ A1 A2 S13 514 S34S44 S23S24 Y13 553 )‘('\ X4 ‘ ‘ PU ‘ § § § § ‘
Test/Autol ‘ 3[ =3 ‘ ‘ |
24VDC Reset
Type:RT6  JOKAB SAFETY L N _
1
\ 1&2.
\2
13 14 23 24 33 34 41 Y14 Y24 E‘% K2 Al
1/4 1/6 1/7 A2 A2
MOTORKONTAKTORER
MOTOR CONTACTORS
[Anmdrkning Remark Konstr Design[Godk Appr |Datum Date Blad Sheel
MASKINSTYRNING — BORTKOPPLING AV PLC IN— OCH UTGANGAR Js 990120
MACHINE CONTROL — ISOLATION OF PLC INPUTS AND OUTPUTS Riad Drawn[Sdor Pages [Rn rDrawng no[Forts ot
Js 1 HP7600A -

It i the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice
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Connection examples

HP7600B Machine control-lsolation of PLC outputs

MACHINE CONTROL — ISOLATION OF PLC OUTPUTS

o [ 1 T 2 T 3 ] 4 T > 6 7 8 9 [ 10
OZ4VDC @
SKYDDSGRIND
OVERVAKNING
CONTROL GUARD VONTORING
e Y14 Y24 SToPP
S AR Y1 /3 143 start STOP
c <
2 2
Y2 B B
3 € _
PLC—UTGANGAR K] K] gtgi“NNgﬁ%GAR
_ L pcourputs. | 0 ff Sl |
| L] ' eyl B N X N
A[Al A2 S13S14534544 S23524 Y13 S53 X1 X4 { CPU
Test/Auto ‘ ‘
24VDC et [ _
Type:RT6  JOKAB SAFETY TnTT T T e
1 y y \ Al \ Al
) \ \ 1 mle 1/0 1/1
2 2 \2 ﬁ 14 24
13 14 23 24 33 34 41 42 Y14 Y24 Yim Y2 |1
Ve /s 1/6 1/7 g 2]
MAGNETVENTILER
SOLENOID VALVES
Hogriskapplikation t.ex. manuellt betjdnade pressar.
High risk application for example manually operated presses.
|Anm&rkning Remark [Konstr Design[Godk Appr [Datum  Date’ Blad  Sheel
MASKINSTYRNING — BORTKOPPLING AV PLC—STYRDA UTGANGAR Js 990120 1
Ritad Drawn [Sidor Pages|Rifn nr  Drawing no Forts  Cont
HP7600B -

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.

HR7200B Focus light curtain/beam

6/61

Jevoc 1 2 3 4 5 3 7 8 9 10
ov
Focus FOCUS FOCUS
SANDARE/ FOCUS SANDARE,/
MOTTAGARE /RECIVER TRANSMITTER MOTTAGARE /RECIVER TRANSMITTER
2 7 1 3 8 5 6 1 3 2 7 1 3 4 8 5 6 1 3
ol J2 Y7 1 374 T8 6 ol T 3 ol T2 Y7 1 3 .74 T8 5 T6 o Tt 3
2 5 sl F s S g 3@ 2 3 s 23 s F g g = 3 23 s
W 5| 3| §| 5 % B & % 5 3 ® 5 3| §| 5 3 & g @ 5 3
XK —= XX XK —= N *K)
- muting - muting
] %K) I k)
Test/Reset 1 Test/Reset 1
+ T ox
LT *) >
‘ ‘ Test/Reset 2
Test/Reset 2 3
J
T ox) T ox)
: ‘4 ‘4
A1l A1 A2 S13 S14 S34 S44 S24 X1 X4 A2| A1 A2 S13 S14 S34 S44  S24 S23 S563 X1 X4
Test/Autol Supply Test/Auto
24VDC Reset 24VDC Reset
Type:RT9  JOKAB SAFETY Type:JSBRT11 JOKAB SAFETY
Ll VL ERERER
vl ) ) V1
13 14 23 24 Yi4 13 14 23 24 33 34 41 42 53 54 63 64 73 74 83 84 91 92

**x)Aterstdlining av |jusrida/ljusbom
For mer imformatiom se Focus manual

*)Automatisk aterstdllning/Automatic reset

Skdrmen jordas endast i skapsdnden.

(sdkerhetsreld /safetyrelays)

ok
***)Reset of the Safety Light Curtain/Barrier **gThe cable” shield should only be connected at the cabinet end.
information se The Focus Manua

FUCUS LIGHT CURTAIN/BEAM

For more

|Anmarkning Remark [Konstr Design[Godk  Appr  [Datum  Date’ Blod Sheef
FOCUS LJUSRIDA/LJUSBOM Js 040311

| [Ritad Drawn [Sidor Pages [Ritn ar Drawing o Forts Conl
1 HR7200B

2TLC172001C0202 | ABB Safety Handbook
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Connection examples

HR7800B Focus lightbeam/curtain

o [ 1+ T 2 [ 3 1T a4 1 5 | & 1 7 8 [ 9 | 10
24vDC
ov
FOCUS FOCUS
FoCUS SANDARE/ Focus SANDARE/
MOTTAGARE/RECIVER TRANSMITTER MOTTAGARE /RECIVER TRANSMRTER
2 1 3 4 8 5 6 1 3 2 7 1 3 4 8 5 6 1
o T2 V7 37+ Y Vs Yo o 0 Ys of T2 Y7 Y1 Y37+ Yo Vs Yo o 0
| T ] I - 5 s 5 s | T - I ™ I
s 5 3 §| 5 ¥ % g s 5| 3 % 5| 3 $| 5 % B 5 § s 5 2
*%) —= *%) = *%) = NN *%) —=
- muting - - ‘ muting -
L I ey L ! ey
Test/Reset 1 Test/Reset 1
1 %) %)
| Test/Reset 2 | Test/Reset 2
- |
T x> %
& & - # ¢ +
A1[ A1 A2 S13S14S34S44 S23S24 Y13 S53 X1 X4 A2[A1 A2 S13S14S34S44 S23S24 T0 T1 T2 Y13 S53 X1 X4
Test/Auto| os. |
24vDC Reset 24vSC +0s.
Type:RT6  JOKAB SAFETY Type:RT7 JOKAB SAFETY +2,05.
] ]
V) ! 1) alie
13 14 23 24 33 34 41 42 Y14 Y4 13 14 23 24 31 32 43 44 53 54 Y14 Y24 Y34
***)é?grstd\\ﬂ?r_’wgfuv U;J_sr\'dé/\qusbom | *)Automatisk daterstdlining/Automatic reset  (sdkerhetsreld/safetyrelays)
or mer imformatiom se Focus manua **)Skdrmen jordas endast i skapsdnden.
***)Reset of the Safety Light Curtain/Barrier *¥)The cable shield should only be connected at the cabinet end.
For more information se The Focus Manual
|Anmirkning Remark Konstr Design[Godk  Appr [Datum — Date Blod  Sheel
FOCUS LJUSBOM/LJUSRIDA Js 20040831
FOCUS LIGHTBEAM/CURTAIN Riad Drawn [Sidor Pages [Rin nr_ Drawing no Forts Cont
Js HR7800B

It is the user’s responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/reguiations. Specifications subject to change without notice.

HT5400A Two-hand device with safety relay JSBR4

o [ 1 [ 2 T 3 ] a4 ] s 6 7 8 9 10

24vDC/

230VAC
TVAHANDSDON/TWO—HAND DEVICE

TVAHANDSDON/TWO—HAND DEVICE SAFEBALL

B s
Sl <3 VANSTER
ws| 53 LEFTT
JSTDL k!
VANSTER @7 N
LEFT <\ X
8 5l 5
IR 9222l JsTDL
S| <9 HOGER
2| 59 B? RIGHTT /-
L
Ei«\ HOGER g4 W
RIGHT ! \
NI
30| 35
38| 2
28 &5

ﬁ "J. J ﬁ

AT[ A1 A2 S13S14524S23 X3 X2 A2| Al A2 S13S514524523 X3 X2
Supply InA InB Reset Supply InA InB Reset
Type:SBR4  JOKAB SAFETY Type:SBR4  JOKAB SAFETY

**)Endast AC—varianter
\ \ \ **)Only AC—Relais \ \ \
13 14 23 24 33 34 41 42 13 14 23 24 33 34 41 42
Alt, 1 Alt. 2
Tvéhandsdon SAFEBALL med tvd kontakter per ball. Tvahandsdon JSTD13 av didre variant eller annat
Two—hand device SAFEBALL with two contacts in each tvahandsdon med fyra kontakter per knopp.
SAFEBALL. Two—hand device JSTD13, older type, or other
two—hand device with four contacts per push—button.

[Anmdrkning Remark [Konstr Design[Codk Appr [Datum Date Blad Sheet
TVAHANDSDON MED SAKERHETSRELA JSBR4 Js 000228 1
TWO—HAND DEVICE WIT SAFETY RELAY JSBR4 Rilad Drawn [Sidor Pages [Ritn nr Drawing no Forts Cont

Js 1 HT5400A -

It 7s the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Connection examples

HBOOO0S8A Focus light curtain/light beam connected to an RT9 with the aid of a M12-3D

LIGHT GRID / CURTAIN

+24V +24V
FOCUS R FOCUS T
SOfRA— MUTING MUTING
B—- RESET24V A OUT DUT 20V LAMP | [+24v v
1 32 83 0y Ts Xs 17 Ug 1 3
281 12 13 94 381 lz%s 84 45

TEST [ ’ M12-3D

T E R R R
= |58 |3 |5 [& 2 |2
Xo1
Aol
| ==
O O o ) o U
o'+
RT9 ]
. .
13714 237 24
o o o a
ov ov
[Anmdrkning Remark Konsir Design[Godk Appr |Dofum Dote Blod  Sheel
20080402
FOCUS WITH M12-3D TO RT9 Ritad Drawn [Sidor Pages |[Ritn ar_ Drawing no Forts Cont
Js HBOOOBA

It is the user’s responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Why use light grids and light curtains?

Light grids and light curtains are production friendly safety components that causes no physical obstruction for the
machine operator. Light barrier protection is also a good safety component to use when goods are to be passed in and

out of a hazardous area.

How does a light grid/light curtain work?

Both light grids and light curtains utilise optical transmitter
and receiver units. From the transmitters beams of infrared
light are sent to the receiver. When a light beam is interrupted
a dual stop signal is given to the dangerous machines inside
the light grid/curtain protected area.

What is the difference between a light curtain and a light
grid?

A light curtain has several beams that are placed closely to-
gether whereas a light grid consists of only one, two, three or
four light beams. The beams are closest on a light curtain that
is used for finger detection. Then the resolution is 14 mm. For
light grids the beams are normally placed at a relative distance
of 300 to 500 mm. The choice between light grid or light cur-
tain is often a question of available safety distance, reach and
price. Light curtains are often chosen for short safe/minimum
distances. Light grids are chosen for longer safe/minimum
distances, long range up to 40 m and for a low price.

7/3 2TLC172001C0202 | ABB Safety Handbook



Light grids for long distances

Light curtain for short safe/minimum distances

Light grids with monitored by-
passing during material transport

Light curtain to protect during
cycle initiation

Light curtain for inner area limiting

———
{1

What safety requirements are there for a light protection
device?

High safety demands are stated in the standard EN 61496-1
which deals with light protection. The main demands are on a
safe stopping function and that light from light sources other
than the transmitter or other disturbances do not affect the
safety function.

Depending on how the safety function is built up there are
safety components of type 2 and 4 to choose between. Type
2 and 4 relates in principle category 2/PL ¢ and category 4/
PL e according to EN ISO 13849-1.

Type 4 which has the highest safety level, states that a fault is
not allowed to affect the safety function and that the fault shall
be detected by the outputs falling immediately or that they do
not re-connect after being disconnected. Maximum allowed
scattering angle for the light is +2.5°.

Type 2 states that a simple but monitored safety function is
required, which means that the safety function shall be moni-
tored through periodic tests which break the output when a
fault occurs. Between the testing times there can though be
faults which result in the safety component malfunctioning.
The test function can either be built into the safety device or
an external unit (e.g. the machine’s control system) can initiate
a test. Maximum allowed scattering angle for the light is +5°.

Light grids and light curtains are included among the products
in the machine directive’s appendix 4, which means that an
external certifying procedure with an officially recognised
institution is called for.
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Reset — 3 alternatives

Supervised manual reset

When a light curtain/grid is interrupted it will give a stop signal
to dangerous machines within the hazardous area it protects
and a reset-lamp can be lit. For a new start of the machine
the light curtain/grid has to be reset. This is done with the
reset button which is placed where the whole hazardous area
can be supervised and can not be reached from within the
area which it protects.. There are high requirements on the
reset function - neither a short circuit nor a component fault
shall give automatic reset. When the reset button has been
set the outputs are activated and the reset-lamp is turned off.

Supervised time-reset

When supervised time-reset (pre-reset) is in use, its purpose
is not to allow a reset from outside the protected area without
first having confirmed that no-one is out of sight within the
area. To reset the light beam (see figure) button 1 must first
be pressed and afterwards button 2 within e.g. 5 seconds.
This is especially important when one cannot see the entire
area that is protected by the light beam.

Automatic reset

Automatic reset is used when the light beam is used for area
monitoring. When the light beam is actuated this indicates
that e.g. a robot is in the area. The robot is stopped if a per-
son enters the same area e.g. through a gate. When the light
beam is free again the control unit will be reset automatically.
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Reset button with light indication.

Button 1 is pressed and afterwards, within a chosen time
e.g. 5 seconds, button 2 is pressed for resetting the light
beam.

A light beam b indicates that the robot is situated in
area A. In this position it is possible to walk in through
the gate to area B without stopping the robot.




Muting (bypassing)

Bypassing may be needed for different reasons. One of the
most common reasons for bypassing is during in and out
feeding of material on a conveyor, Automated guided vehicle
(AGV), etc. Another common application is bypassing while
passing with a three-position device to the hazardous area.

Important aspects for bypassing is that it shall be safe, not be
activated by mistake and be difficult to defeat. In other words
it shall give a reliable bypassing when a loading carrier enters
but not allow a human to pass. To achieve the highest safety
level a dual and supervised bypassing system is needed
(usually with at least two independent signals). If this is done
with sensors, it is recommended they be of different kinds,
because of the probability of them both malfunctioning for
the same reason e.g. common cause failure. An example of a
solution is to use a mechanical limit switch and a photo-cell
Sensor.

To avoid deliberate defeating/manipulation of the bypassing
sensors/signals a safety relay or a safety-PLC is connected
thereby monitoring that the sensors are both activated and
deactivated in every bypassing cycle.

The number of variations in bypassing systems are almost
infinite. This depends on the specific requirements of each
plant/machine. For Focus Il there are a number of bypassing
possibilities prepared.

Blanking

Blanking means permanent switching off of a number of be-
ams in the detection zone of a light curtain. This is a function
that is permitted and used when an object that is larger than
the resolution of the light curtain is permanently located in
the detection zone, without deactivating the safety outputs
(OSSD). If the object is removed from the detection zone, the
safety outputs are deactivated.

Blanking function has different tolerance settings that allow
movement or vibration of the objects that obscure the detec-
tion zone.

One tolerance setting can be called "Floating blanking”, that
means that the part of the zone which is intentionally blocked
can be moved around in the detection zone while the ma-
chinery is operating. Other beams are active and providing
normal protection, but often with reduced resolution.

Automatic bypassing of light grid when an Automated guided vehicle
passes.

When a “blanking” function is used, it is very important that
the light curtain provides protection and can detect objects,
as small as a finger or hand, depending on the resolution,
anywhere outside the zone that is rendered inactive because
the object is there. Blanking may require an additional fixed
guard and may require additonal minimum distance to the
dangerous movment.

It must not be possible to select the “blanking function” wit-
hout using a key, tool or similar unlocking device.
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Light curtain for short safety distance

A light curtain can be used in a machine or a production
plant in the same way as a hatch. There is a great difference
though when it comes to the risk situation. When one has a
light curtain installed with a short minimum distance in front
of a dangerous machine, there is a high risk for spontaneous
engagement into the machine, often called after-grasp. If the
dangerous machine movement does not stop during such an
engagement, one has a small chance of avoiding injury.

Therefore it is of great importance that the whole chain in
the stopping circuit is dual and supervised. Even valves and
contactors which ultimately control dangerous movements
normally have to be doubled up and supervised.

Regulations concerning safety distances are given in specific
C-standards such as EN 692 for mechanical presses. If no
specific C-standard is available, EN ISO 13855 is used.

Automatic machines

For light curtains on automatic machines there shall be a reset
function which is active when the machine is set for automatic
production whether or not it is a passable protection. After
affected a light curtain, one must first use a reset function
then the restart of the cycle shall be made with a separate
starting device. The same reset applies for machines with
semi-automatic drive.

Operator protection during manually serviced machines
Manually operated machines where one or more operators
pick in and out parts between every cycle are the most risky
light curtain applications. This because of the number of en-
gagements into the machine’s hazardous area is often several
times per minute.

Light curtains on presses

Light curtains have traditionally been a common protection
method among press applications and there has since long
existed detailed information on the usage of light curtains on
presses. (see next spread for “Cycle initiation with light cur-
tain“). Only light curtains of type 4 are accepted on presses.

Reset

On the servicing side i.e. the side or sides where there is an
operator that picks in and out parts, there shall be a separate
reset function for the light curtain, usually a button. If there are
several light curtains e.g. on the front and back there shall be
one for each. If the light curtain is actuated during a dange-
rous movement the press shall not be able to restart without
being reset. During engagement after the end of the cycle no
reset is needed.
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Cycle initiation with light curtain

Cycle initiation

Cycle initiation is a concept when the machine is designed
so that a new cycle initiated by affecting the light curtain. A
cycle is defined as the hand being placed in and taken out
once. Usually it is possible to choose between one-cycle and
two-cycle operation. During one-cycle a new action is started
when the light curtain has been actuated once and during
two-cycle when the light curtain has been actuated twice.
The operator thereby operates the machine by the action of
putting parts in and out.

On presses this “Cycle initiation” function is very common.
But because the press starts without any particular command
there are some risks involved and therefore many conditions
have to be met before the machine operates.

Smaller presses which cannot be entered have certain regu-
lations that means some limitations: The table height may not
be lower than 750 mm, the stroking length may not be larger
than 600 mm and the table depth may not be larger than
1000 mm. The light curtain shall have 30 mm or higher reso-
lution. If the press is not started within approx. 30 seconds
after the end of the cycle, a new cycle shall not be accepted
without the light curtain being again manually reset. NB. For
machines with cycle initiation, the installation of the light cur-
tain must be in accordance with machine parameters and all
relevant standards and regulations.

Installation of light curtain

The light curtain must be installed so no-one can reach a
trapping/crushing risk without actuating the light curtain.
The most important thing is that there are no gaps under, on
the sides and over the top during cycle operation. The lower
edge of the light curtain must therefore be slightly below the

Installation — correct and incorrect during cycle initiation

Incorrect installation.

Gap below the light curtain.
The operator can reach into
the machine without actua-
ting the light curtain.

Correctly installed.

The operator cannot reach
into the machine without
actuating the light curtain.

max 75 mm ”~

press table edge. Also if it is open above the light curtain the
height must be adapted so that it is not possible to reach
over the detection zone (see ISO 13855). Physical adjustment
possibilities must be limited so that dangerous motions are
placed out of reach.

Between the light curtains detection zone and mechanical
parts there shall only be max 75 mm gap to prevent a person
from standing there. In practise to achieve this demand and
the required safety distance one usually has to complement
with e.g. additional mechanical protection or additional
horizontally positioned light curtains i.e. step-in light curtain.
Another solution could be a lying or an angled light curtain.

Incorrect installation.

Gap above the light curtain.
The operator can reach into
the machine without actua-
ting the light curtain.

Correctly installed.

Light curtain complemented
with a horizontal light curtain
to detect the operator.
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Minimum distance for light protection according to EN ISO 13855

The distance 'S’ is a minimum distance between a light curtain and a hazardous
area. The distance shall prevent that a person is not able to reach a hazardous ma-
chine part before the machine movement has stopped. This is calculated with the
formula from EN ISO 13855 - Safety of machinery - Positioning of safeguards with

respect to the approach speeds of parts of the human body.
S=KxT)+C

S = minimum distance in mm

K = body/part of body (e.g. hand) speed in mm/s

T=T1+T2

where

T1 = the safety device’s reaction time in seconds

T2 = the machine’s reaction time in seconds

C = additional distance in mm based upon the body’s intrusi-
on towards the hazardous area before the safety device has
been actuated.

Resolution for finger (<14 mm) gives C =0

NB If it is possible to reach the hazard zone by reaching over
the light beam, an addition is made to the formula. In table 1
in EN ISO 13855 an alternative safety distance addition (C ) is
given to the formula S = (K x T) + C. The greatest value out of
C and C_ is to be used to prevent reaching the hazard zone

by reaching over the light curtain/grid.

Minimum distances for vertical and horizontal installed light curtains according to EN ISO 13855

S = minimum distance in mm

H1 = the lower beam may not be situated higher than 300
mm above the ground

H2 = the upper beam may not be situated lower than 900 mm
above the ground

For S < 500 mm the minimum distance for vertical
installation is calculated with the following formula:

S=(2000 xT) + 8 x (d-14)

where d is the light curtain’s resolution in mm.

K here is 2000 mm/s which represents the speed of the hand.
The expression (8 x (d-14)) may never be less than 0. Mini-

mum distance S is 100 mm.

If the minimum distance according to the formula above
gets larger than 500 mm one can instead use:

S = (1600 xT) + 8 x (d-14)

K'is1600 mm/s which represents the speed of the body. Mini-
mum distance according to this formula is 500 mm.
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S = minimum distance in mm
H = the light curtain detection zone must be positioned bet-
ween 0 and 1000 mm above the floor

The minimum distance for horizontal installation is
calculated with the following formula:

S = (1600 x T) + (1200 - 0.4 x H)

where H is the height of the detection zone above the refe-
rence plane, e.g. the ground

(1200 - 0,4 x H) may not be less than 850 mm. Depending on
the resolution, d, that the light curtain has, there is a minimum
height that the detection zone may be placed. This is calcula-
ted with:

H=15x(d - 50).

H cannot be less than 0. With a resolution d =14 or 30 mm one
can therefore install the light curtain from H = 0 and up. The
higher it is situated, the shorter the minimum distance gets. The
highest permissible height H of the detection zone is 1000 mm.

When you use a horizontal light curtain as entry protection,
the depth of the light curtain shall be at least 750 mm to pre-
vent people from inadvertently stepping over it. The estimated
minimum distance is measured from the machine’s hazardous
section to the outermost beam of the horizontal light curtain
(seen from the machine).



Minimum distance for light beams according to EN ISO 13855

Number of beams Height over the reference plane, e.g.

ground
300, 600, 900, 1200
300, 700, 1100

For light beams the minimum distance is calculated from the
following:

S=(1600 xT)+ 850 mm 400, 900
NOTE! The additional distance will in most cases be more

than 850 mm due to the possibility to reach over a light beam.

C,)

The formula applies whether one installs 2,3 or 4 beams. It is

the risk assessment that decides the number of beams that

are to be chosen. The following possibilities must be conside-

red.

— to crawl under the lowest beam;

— to reach over the top beam;

— to reach in between two beams;

— that the body passes in between two beams.

To fulfill the requirements the beams shall be installed at the

following heights:

Minimum distances for new and old presses

New presses Old presses

For new CE-marked presses there are specific requirements “NB*“ For old presses there are different rules for each
from the standards EN 692 Machine tools — Safety — Mecha- country.

nical presses — Safety and EN 693 Machine tools — Safety —
Hydraulic presses.

The same requirements apply for vertical installation on pres-
ses as with vertical installation on other machines with the
difference that C is given according to the following:

Resolution, Minimum distance Cycle

d, (mm) addition, C (mm) initiation

<14 0
>1420 ............................. 80 ‘‘‘‘‘‘‘‘‘‘‘‘ N
>203o s 130 ,,,,,,,,,,
>30 i . 240 NOt ................................
>4o ...................................... 850 ,,,,,,,,,, permitted

Other manually serviced machines

The rules for presses may well be applied to other machines
which function in a similar way and that have the same risk
situation. There is no other standard which is as detailed on
the usage of light curtains.

For cycle initiation the light curtains resolution, d, must be
< 830 mm. This applies to both old and new (CE-marked)
presses.

The formula that applies here is:

S=(2500xT)+C

The minimum distance addition C for different resolutions of
the light curtain is given in the following table

Resolution, Minimum distance
d, (mm) addition, C (mm)
<16 0
70
110
25 130
30 ......................................................... 140
35 240
40 270
45 300
50 330
55 360
>55 850

ABB Safety Handbook | 2TLC172001C0202 7/10



Safety Light Grids and Safety Light Curtains

Focus Il

A light grid/light curtain with many possibilities

Focus Il is a new version of our previous light grid/light curtain
Focus. Features such as muting and override are standard

in all Focus Il light curtains and light grids. For light curtains,
blanking and break functions are also standard. The optical
sensors on Focus Il also have variable coding. The Focus Il
units are light grids/curtains with safety functions intended for
applications where it is of great importance to protect persons
from a dangerous machine, robot or other automated systems
where it is possible to access to a hazardous area.

Focus Il creates a detection zone with infrared beams. If any
beam is interrupted the safety mechanism is triggered and the
dangerous machine is stopped. Focus Il fulfills the require-
ments for non-contact safety equipment type 4 according to
the international regulation standard EN 61496-1.

Units are available with safety heights between 150 and 2400
mm. All electronic control and monitoring functions are inclu-
ded in the light curtain profiles. External connection is made
via a M12 connection at the end of the profile. Synchronizati-
on between transmitter and receiver is achieved optically. No
electrical connection between the units is required. Control
and monitoring of the beam transmission is carried out by two
micro-processors which also give information on the status
and alignment of the light curtain via several LEDs.
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— Optical protection in an ope-
ning or around a hazardous
area

_Features:

— Type 4 according to
EN 61496

— Flexible assembly

— LED indication

— High protection class (IP65)

- Range 0.2-40 m

— Time reset

— Fixed / floating blanking

— Muting

— Single/Double Break funktion

— External Device Monitoring
(EDM)

— Auvailable with different
resolutions

— Up to PL e according to
EN ISO 13849-1

Muting and Override included in all Focus Il

The "Muting” and "Override” functions are available on all
Focus Il light grids/curtains and is enabled directly when an
indication lamp LMS is connected. Muting implies that one or
more segments or the whole light curtain can be bypassed
during in and out passage of material.

In the Focus Il with muting enabled there is also an Override
function which makes it possible to bypass the light grid/
curtain i.e. activate the outputs if a machine start is necessary
even if one or more light beams are interrupted. This is the
case when the muting function is chosen and the A and B in-
puts are activated. If for example during the muting operation
a loading pallet has stopped inside the detection zone after a
voltage loss, the override function is used to enable the pallet
to be driven clear.



Blanking

It is also possible to obtain the Focus Il light curtains with
blanking. Floating blanking is a tolerance setting that makes it
possible to 'disconnect’ a defined number of beams from the
detection zone. The object is then free to move in the detec-
tion zone without the safety function being triggered. Other

tolerance settings allows less movment of the interfering object.

Blanking may require an additional fixed guard and may require
additonal minimum distance to the dangerous movment.

Safety outputs OSSD1 and OSSD2

Focus Il has two PNP outputs - OSSD1 and OSSD2. If the
load to be switched is alternating current or requires a higher
current than 500 mA then one should use a safety relay e.g.
RT9, Pluto PLC or the FRM-1 unit (converts the outputs to
relay contacts) from ABB Jokab Safety. The FMC-Tina and
Tina 10A/10B/10C converts the outputs to a dynamic signal
for connection to Pluto or Vital. Pluto can also work directly
with the OSSD-outputs.

Single/Double Break function

This function is used for presses when the operator prepares
or picks out a detail. With the Single Break function the light
curtain allows operation after entry and withdrawal out of the
curtain. Similarly, the Double Break function allows operation
after entry and withdrawal twice.

External Device Monitoring (EDM)

In all light grids and light curtains an EDM function is available
which allows Focus Il to test if the external control element
responds correctly. A test channel is connected through the
respective contactor, in order to detect any faults and thereby
prevent a reset.

Reset

On every Focus |l there are inputs for reset. The reset option
is chosen through dual switches in the Focus Il receiver. At
delivery, Focus Il is set to automatic reset.

— Automatic reset — When the detection zone is free the
outputs are closed directly. (Setting when delivered).

— Manual reset — When the light field detection zone is free,
the reset button has been actuated before the outputs are
activated.

— Time reset — To reset the Focus Il a pre-reset button must
first be actuated and afterwards within 8 seconds a reset
button outside the hazardous area must be actuated.

Focus Il light curtain

Standard:

— Muting (bypassing) partly or completely
— Supervised output for muting lamp

— Override

— Manually supervised or automatic reset
— Time-reset

- Blanking

— Single/Double Break

- EDM

Focus Il light grid

Standard:

— Muting (bypassing) of one, two, three or four beams
— Supervised output for muting lamp

— Override

— Manually supervised or automatic reset

— Time-reset.

- EDM

Option:
— Light grids for tough environments with parallel beams of
light for improved reliability.

@ o

ESEERSEEaW
AEERERENEN

With the switches at the
bottom of Focus Il you can
choose the function you
desire.

JSM 66
2TLA022090R1300
JSM 66 Bracket for Focus Il
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Focus Il light curtain/grid, Type 4 (FlI-4)

Model name Fll-4-14-zzzz Fll-4-30-zzzz Fll-4-K4-zzzz Fll-4-K3-800 Fll-4-K2-500
Resolution 14 30
Beam distance 300 400 400 500

150 150

300 300

450 450

600 600

750 750

900 900

1050 1050

1200 1200 :
Height (mm=zzz2z) 1350 1350 900 1200 800 500

1500 1500

1650 1650

1800 1800

1950 1950

2100 2100

2250 2250

2400 2400
Range (m)
o 023 0.27 0.5-20 0.5-20 0.5-20

3-6 7-14 20-40 20-40 20-40
Reaction time off (ms) 18-103 14-47 13 13 13
Reaction time on (ms) 138-104 141-119 142 142 142
Manual reset ° ° ° ° °
Automatic reset ° ° ° ° °
Pre reset ° ° ° ° °
Muting inputs o ° ° [} °
Muting lamp supervision o o o o o
Override ° ° ° ° °
Muting T/L/X o/eo /e o/eo /o o/eo /o o/e /e o/e /e
Blanking 3 types o/e /e o /o /e -/-/- -/-/- -/-/-
Single/Double break o/ e o/ e -/ - -/ - -/-
EDM ° ° ° ° °
Dyn. Adaption to Vital/Pluto o] o] o] o o]

e Standard

o With Tina 10A/10B/10C or FMC-Tina

NOTE! For ordering data and article number see the product list. For more information see the manual on our home page.
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Fll-4-K4-zzzzD : FI-4-K3-800D :  FI-4-K2-500D :  Fll-4-K2C-zzzz :  FI-4-K2C-800 @  FlI-4-K1C-500

400 500 . 300 | 400 | 400 500

900 | 1200 800 : 500 . 900 | 1200 | 800 : 500

0.5-20 0.5-20 0.5-7 0.5-8 0.5-12
20-40 20-40

142 142 142 142 142

o /e /e o/e /e o/uo/o o /e /e o"/o/o
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Technical data - Focus Il

Article number £ 2.5x10°°

¢ Infrared Emitting LEDs, Wavelength
£ 880 nm

Light curtains
Fll-4-14-150
FlI-4-14-300
Fll-4-14-450
Fll-4-14-600
Fll-4-14-750
FlI-4-14-900
FlI-4-14-1050
Fll-4-14-1200
FlI-4-14-1350
FlI-4-14-1500

TLA022200R0000

Enclosure

i Housing: Aluminium painted yellow
. Front: Polycarbonate
¢ Connector: Polyamide

End cap: Polyamide

Fll-4-14-1650 Operating temperature -10 to +565° C
FIl-4-14-1800 i
FIl-4-14-1950 Storage temperature . 2810470 C

Fll-4-14-2100
Fll-4-14-2250
Fll-4-14-2400

i Two PNP safety outputs, each sour-
¢ cing 500 mA 24 VDC. Short circuit
: protection.

FIl-4-30-150 i oTLAO22201R6000 e TR S s e
FIl-4-30-300 Response time ON to OFF : Maximum: 13-103 ms
FIl-4-30-450 : (depending on model)
Fll-4-30-600 Connection transmitter M12 5-pin male
FII-4-30-750  P2TLAD22202R0000 e oo
FIl-4-30-900 Connection receiver M12 8-pin male
Fll-4-30-1050 TLA022202R2000 Indication LED’s on transmitter and receiver
FlI-4-30-1200 TLA022202R3000 Lo . .
FIl-4-30-1350 TLA022202R4000 . Indicating alignment, dirt, power
FI|_4_30_1 500 TLA022202R5OOO ..................................................................... : supply and OUtpUtS
FIl-4-30-1650 TLA022202R6000 Safety level
Fll-4-30-1800 TLA022202R7000 :
FIl-4-30-1950 TLA022202R8000 EN/IEC 61496 - Typed
Fll-4-30-2100 TLA022202R9000 EN ISO 13849-1 i PLe/Cat. 4
FIl-4-30-2250 TLA022203R0000 IEC 61508 SIL3
F||_4_30_24OO TLA022203R1000 .................................................................... et

.............................................................................................................................................. Coﬂformlty H EN |SO 12100_12010! EN |SO
Light grids H
FI-4-K2-500 © 13849-1:2008, EN 62061:2005, EN
Fll-4-K3-800 60204-1:2007+A1:2009, EN 61496-1/
Fll-4-K4-900 i AC:2010, EN 60664-1:2007, EN
Fll-4-K4-1200 . .
Fll-4-K2-500D £ 61000-6-2:2005, EN 61000-6-4:2007

FlI-4-K3-800 D
Fll-4-K4-900 D
Fll-4-K4-1200 D

Fll-4-K1C-500

Fll-4-K2C-800

Fll-4-K2C-900 {

Fll-4-K2C-1200 : 2TLA022205R1000
Supply voltage 24 VDC +20%

Power consumption

Transmitter ¢ 70 mA maximum

Receiver : 100 mA maximum

Protective height Light curtains: 150 mm - 2400 mm
Light grids: 500 mm - 1200 mm

Object resolution i Light curtains: 14 mm and 30 mm

AD

s
R

22,30
16,70

N

18,50
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Focus I
Muting (bypassing)

Focus Il muting types

— T-muting. Four NO muting sensors are used in two pairs
(OR function), allowing bi-directional transport of material.
Maximum muting time is 600 s. Muting A and Muting B
need an activation time difference of 30 ms.

— L-muting. Two NO muting sensors works together with the
light protection, allowing transport out from the hazardous
area. Maximum muting time is 600 s. Muting A and Muting
B need a activation time difference of 30 ms.

— X-muting. One NO and one NC muting sensor is like a
cross through the light protection, allowing bi-directional
transport of material. An alternative X-muting (only on Fo-
cus Light beams) with 2 NO muting sensor is also possi-
ble, but then with the condition of a 30 ms activation time
difference on the muting sensors. Both solutions gives an
infinite muting time.

Built-in muting for Focus Il is available in three ways:

— Pre-made muting units MF-T and MF-L, which have integral
photocells.

— Connection of muting sensors via a FMC.

— Separate connection of muting sensors (Mute R) directly to
the Focus Il receiver unit.

Muting-lamp

To the Focus Il receiver unit it is also possible to directly con-

nect a external muting-lamp. It is also possible to connect the
muting-lamp via a FMC. During bypassing the muting-lamp is
lit. Bypassing is only possible if the muting-lamp is functioning
or a resistor of 220 Ohm is used in its place.

Muting with MF-T and MF-L units

MF-T and MF-L are muting units with integrated photocells
built into a aluminum profile. They work with all Focus Il light
grid and curtain. No additional sensors are required because
the muting units contain the required components. MF-T/MF-L
is connected between the Focus Il and the supervising unit
(e.g safety relay, safety PLC). The cable between the Focus Il
and MF-T/MF-L is included with the muting unit.

MF-T MF-L
? ?
O O
C C
u u
S S
Il |
| Focus MF-T | Focus MF-L
out/in from out from
hazardous area hazardous area

I

M12 connection between
Focus Il and MF-T Reflex

MF-T

The muting unit MF-T consist of a transmitter unit and a
receiver unit with four photocells A1, B1, B2 and A2. A1 and
A2 are connected in parallell and B1 and B2 connected in
parallell. In this way the unit is configured for installations where
material is transported into and/or out of a hazardous area.

MF-L

The muting unit MF-L consist of a transmitter unit and a
receiver unit with two photocells A1 and B1. The A1 and
B1 sensor are actuated before the material is transported
through the light grid/curtain. The light grid is an active
part in upholding the muting function once A1 and B1 have
been passed by the material. The light grid/curtain is being
bypassed just as long as the material exiting. Unit MF-L is
primarily intended for material transport out of a hazardous
area.

MF-T Reflex

The muting unit MF-T Reflex consist of a transmitter/receiver
side and a reflector unit. The active side contains four transmit-
ters/receivers photocells. The MF-T Reflex works as the MF-T
with a limited range (6m). These units, together with a light grid
with one active and one passive side provides a good solution
were electrical connections is only necessary on one side!

MF-L Reflex

The muting unit MF-L Reflex consist of a transmitter/receiver
unit and a reflector unit. The active side contains two transmit-
ters/receivers photocells. The MF-L Reflex works as the MF-L
with a limited range (6m). These units, together with a light grid
with one active and one passive side provides a good solution
were electrical connections is only necessary on one side!
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Focus Il
Muting with MF-T and MF-L

A solution with Focus Muting unit MF-T with integrated muting sensors.
Possible direction of movement - in/out of hazardous area.

PP R R TN R LR P R R AR PR E R RS RN RN RSN ERN RN

‘ H
A2 Bz i B1 Af

Hazardous area

d2 = 260 mm
D =760 mm

RS
/N
N

d2

\Lv |
/l\f\ L

A solution with Focus Muting unit MF-L with integrated muting sensors
This solution shall only be used for movement out from a hazardous area.

Hazardous area

d2 =260 mm
D =300 mm

.
..........................................................................

NOTE! The muting sensors A and B must be placed so that the sensor A is always
activated at least 30 ms before sensor B.

D: indicates the minimum length of the material that is to actuate the muting sen-
sors that must be maintained during the passage through the light grid/curtain.
d2: indicates the measurement between the two/four pre-assembled muting sen-
sors within the MF-L and MF-T.
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Muting sensors — Mute R
Retro-reflective with polarizing filters

Technical data

3

Features:

Range adjustable

Light reserve warning indictor
Transistor output, PNP

1000 Hz switching frequency
Short-circuit protection,
reverse polarity protection
and power-up output
suppression

Connector M12

EMC tested according to

IEC 801 and EN50081-1/
EN 50082-2

Article number

L 2TLA022044R0000

Mute RESTR) oo 1 2TLAO22044R0000
Output PNP, darkon o
Connection Connector M12 ...
_Range adjustment Y
Range £0.15... 2.5 m (with reflector FZR 1)

£0.15...5m (with reflector FZR 2A)

 Visible-red, 660 nm, pulsed with
i polarizing filter

Temperature
(operating and storage)

All technical data at 25° C

and 24V.

Connector M12
2

10...30 VDC

M1BX]1 1. Connector M12

2. Range adjustment and
,,,,,,,,, | function indicator
......... ° 3. Plastic housing
......... Sl % rhiﬁj
......... = £ &;D::D#
......... /@
......... O,
. PNP output
""""" 1 > 1 (+) Supply voltage 10...30 V
""""" 2 | o 4 Dark-on output
......... 4 | o 3 (-) Supply voltage
......... A1

Dark-on output

The output is activated when
an object interrupts the light.

FZR 2A 2TLA022044R0400

PNP
Dark-on output

FZR 1 2TLA022044R0100
Reflector @ 80 mm incl.screw
MC6S M5 x 14 + Locking nut
M5.

Reflector 100 x 100 mm incl.
screw MC6S M5 x 14 + Lo-
cking nut M5.
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Muting with Mute R

A solution with two sensors and one movement direction for material transport:

4 Possible direction of movement - IN (Even IN/OUT is possible)
= —e
\\ | y
~ ] 4
\\ [} Iw
Hazard B —
azardous area
‘,«:: d3
AN
¢ ~
s | <
~ N
d4 0 ‘-
B ig A 435500 mm
........................................... : d4 the least possible

S = safety light curtain/light grid

A solution with four sensors and one movement direction for material transport:

. Possible direction of movement - IN.

—._._i_'_-

«—L2>

Hazardous area

B2 A2

d1 > 200 mm
d2 > 250 mm
= (d1x2)+d2+40

: —._._l_._-

A solution with four sensors and two movement directions for material transport:

Possible direction of movement - IN/OUT. D: indicates the minimum length on the material that is to
: « > actuate the muting sensors that must be maintained during
——a——oo——o the passage through the light grid/curtain.
<«<—2—>

d1 must be as short as possible, and definitely less than 200 mm

Hazardous d2: indicates the distance between A1 and B1

area

: _-_-_l_-_-

A2 B2
d1 > 200 mm

d2 > 250 mm
D = (d1x2)+d2+40
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Muting accessories
FMC and FMI units ce

174

FMC: Muting connection box
FMI: Muting Indicator

Small
Easy to connect

Various FMC, FMI, FRM- versions and Tina units
The Tina-versions have dynamic safety outputs for Vital/Pluto.

Model Description

FMC-1(2) : with connectors for muting sensors (A+B),
reset, power off and muting lamp (R) and

FMC-1 FMC-2 ' FMI1A FMI-1B FMI-1C FMI-1D
muting lamp (M). 2TLJ022  2TLJ022 ' 2TLJ022 2TLJ022 2TLJ022 2TLJ022
""" e 042R0000 042R1000 |  043R0000 043R0100 043R0200 043R0300  Jg SP-1
FMI-1A  : with muting lamp only. M12-8 8 | [T77] Muting 1777
"""""""" L1 0 oo 2TLJ022
FMI-1B  : with reset, power off and muting lamp. .7 / ] P V7222) V7222) 070R0000
,,,,,,,,,,,, | LMS
FMI-1C i with reset and power off. | g
FMI-1D with reset, power off and internal resistor for | JS AP-1
the muting lamp. : Reset Reset Reset 0271(-)?105020
FMI-1E  :as pre reset connected to connector A (A2) I gthfwer g?fwer g?fwer
on FMC-1(2) (Tina). :
FMI-1G i with reset, and internal resistor for the muting M12- : @ 5= ) 5 5
lamp.
,,,,,,,,,,, W 7 |
FMC-1 i same as FMC-1(2) but connected to Vital or |
(2) Tina i Pluto. L _ A _ _________ |
SR S FMC-1 TinaFMC-2 Tina Tina 10A Tina 10C FRM-1A FMI-1E FMI-1G
Tina 10A | adaptor unit for connecting Focus Il to Vital 2TLJ022  2TLJ022 2TLJ022 2TLJ022 2TLJ022 2TLJ022 2TLJ022
Plut 045R0000 046R0000 054R1200 048R0000 043R0400 043R0500
or Pluto. -8 =

_8

N
N

]

Reset Reset

T

A

FRM-1A ' translates the two OSSD outputs to relay Tz'ngz)ng
outputs (and power supply). og4R1300
JS SP—'{“ prote'é:"t’i‘on plug for not used connéétors. 2
JS AP—HM adap't‘bﬁr‘ for FMC units to use insteué‘ld of 1.3
FMI-1B or -1D on the (R) connector including 5 _5l§l 5
muting resistor.
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Muting with FMI and FMC

Connection of Focus Il and muting components as FMC and FMI

Ex 1. Connection of light curtain with connection block FMC-
1, test/reset button and switch for supply voltage placed in
(by) the control cabinet.

Cabinet ‘

Power
c y "off’
ion
ur?ilt1r|l=?\;|:c.1 Test/Reset

Muting
photocells

Connection of Focus Il and muting components directly
to the control cabinet

— The TEST /RESET button shall be placed so the opera-
tor can see the protected area during reset, testing, and
bypassing. It shall not be possible to reach the button from
within the hazardous area.

— The LMS lamp for indication of muting and bypassing shall
be placed so that it can be seen from all directions from
where it is possible to access the hazardous area.

— If photocells are used as muting sensors then the sensor
receivers shall be assembled on the light curtain’s transmit-
ter side to minimise the interference risk.

— The system is protected against dangerous functions
caused by damage on the transmitter cable and/or the
receiver cable. However, we recommend that the cables be
protected so that physical damage to them can be mini-
mised.
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Ex 2. Connection of light curtain with connection block FMC-
1. The Reset unit FMI must be placed out of reach from the
hazardous area.

Muting lamp
- Reset

Power
"off”

Connection
nit FMC-1

Muting
photocells

Cable to
lamp

Supply
cable
Muting
Protect —| cable
cables | FR-cable
l —| FT-cable

Test & reset
buttons

-



Accessories
MFIl mirrors for light curtain

Technical data — Mirrors 15 125
Height mirror i Height total, r_-_-—l
e atceNo gass,mm ' & 1
MFII-300 OTLAO22041R0200  : 356 361 N |
 MFII-450 OTLAO22041R0300 506 511 —
" MFII-600 OTLAO22041R0400 653 658
MFI-750 OTLAO22041R0500 796 801 %}
" MFI-900 OTLAO22041RO700 953 958
MFI-1050 OTLAO22041R1200 1103 1108
 MFII-1200 OTLAO22041R0800 1253 1058
" MFI-1350 OTLAO22041R1800 | 1403 1408 3
" MFI-1500 OTLAO22041R0900 1546 1551
" MFII-1650 OTLAO22041R1000 1703 1708
Bracket for 2TLA022041R2000
MFIl mirrors.
2 9
——j#:— Bracket for MFII f/@
— — mirrors. 2 pcs | '
i g needed for each '
M mirror.
= — 8 30 33
t e
o . 30
! o * ?*'ZQ J
20
.: - - o é %
i \ m f |

Adjustment plate

JSM 70, 2TLA040001R1500.
Plate for easy adjustment on uneven floors.

170
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Light protection stand
Bjorn

Bjorn is a very stable and flexible stand system in which Focus Il safety light grids/
curtains and mirrors are mounted in the stand. The fixings for the mirrors in the
stand can be turned to provide either vertical or horizontal angles. The robust
material of the Bjorn protects Focus Il units from direct collisions, and thus prevents

unnecessary material damage and halts in production.

Receiver
”
M3 s
- M4 Transmitter
-
Méh-h"—-,_ o Bjorn N2
. *
Bjorn V2 M1
vertical
Bjorn H2
horizontal
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Application:

— Protects light curtain, light
grids and mirror

— Robust
— Adjustable




Technical data - Bjorn

Article number
Bjorn H2
Bjorn V2
Bjorn H3
Bjorn H4-1
Bjorn H4-2
Bjorn N2
Bjorn N3
Bjorn N4-1
Bjorn N4-2
Bjorn N5

H = Horizontal reflection
V = Vertical reflection

Cross section
Foot

Weight

N2

H2, v2
N3

H3, N4-1
H4-1
N4-2:
H4-2

N5

Mirror reduction

ight guard unit

2TLA022041R4000
2TLA022041R4100
2TLA022041R4200
2TLA022041R4300
2TLA022041R4400
2TLA022041R4500
2TLA022041R4600
2TLA022041R4700
| 2TLA022041R4800
| 2TLA022041R4900

146 mm x 130 mm
£ 230 mm x 190 mm

14 kg/piece
15 kg/piece
E 17 kg/piece
18 kg/piece

20 kg/piece

22 kg/piece
| 24 kg/piece

i 27 kg/piece

¢ ~10 % per mirror

230
y,
ol
[
- -
181
i=3
=]
<
132 131 146
50 I 920 100
N
g~
] i §
b
0 2
a = ol
g2 i § g §
]
Q - .
=3 oo (=3
g i o Cife
g N - g g
2 85 8
8 8
S - o o
- 3 =] 1=}
j < o <
S
b @
0
o B o B m n o
& 2 ] 2 S & R g
Bjorn N2 Bjorn N3 Bjorn N4-1 Bjorn N4-2 Bjorn N5 Bjorn H2 Bjorn V2 Bjorn H3 Bjorn H4-1 Bjorn H4-2
2TLA022041R4500  2TLA022041R4600 2TLA022041R4700  2TLA022041R4700  2TLA022041R4900 2TLA022041R4000 2TLA022041R4100 2TLA022041R4200 2TLA022041R4300 2TLA022041R4400
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Protection against water and dust

WET

Technical data - WET

Article number
WET-150 Fll
WET-300 FlI
WET-450 Fli
WET-600 FlI
WET-750 FlI
WET-900 FlI
WET-1050 FlI
WET-1200 FllI
WET-1350 FlI
WET-1500 FlI
WET-1650 FlI
WET-1800 FII
WET-K-500 FlI
WET-K-800 FlI
WET-K-900 FlI
WET-K-1200 FlI
WET-L FlI
WET-T FlI

2TLA022038R4000
2TLA022038R4100

2TLA022038R4200
2TLA022038R4300
2TLA022038R4400
2TLA022038R4500
2TLA022038R4600
2TLA022038R4700
2TLA022038R4800
2TLA022038R4900
2TLA022038R5000
2TLA022038R5100
2TLA022038R5200
2TLA022038R5300
2TLA022038R5400
2TLA022038R5500
2TLA022038R5600
2TLA022038R5700

Transparent plastic

light curtain/light grid + 54 mm

Materal
Tube
Lid
Angle bracket

PC
PEHD-300
Stainless steel

+55°C

+20°

P68 (IP69K)
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— Protection in severe
environments

— Adjustable
- IP68

WET is used for protection against water (or dust) where
extreme washing conditions are encountered. The protective
encapsulation rating (IP68) now enables Focus Il light curtains
and light grids to be used for such applications as the food
industry where the use of high pressure washing for cleaning
machinery often occurs.

WET, with Focus Il light curtains or light grids, is pre-assem-
bled complete with cabling, on request. During installation
on a machine a WET unit can be adjusted by + 20° with the
accompanying angle bracket.

Lo,



Blanking programmer
BP-1

— Program blanking

— Easy to connect
— Can stay fitted during

operation
Technical data - BP-1 Blanking programmer Programming blanking is made easy by using the Blanking
Article number programmer BP-1. The BP-1 is easily connected between
BP-1 Blanking programmer 2TLA022090R2300 the receiver unit of the light curtain and the cable otherwise
TColour T " yellow and black connected to the receiver. The blanking object is placed in

the light curtain detection zone and the button on the BP-1 is
then pressed. 11 seconds later blanking is programmed for
the object.

If the object needs to be changed a new programming is
needed.

The unit can stay fitted during operation if required.
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Connection examples

HR7000C-01

Focus Il - Connection without and with muting function

o [ v T 2 T 3 1 4 | s T & | 7 T &8 T 9 T o
Focus light curtain/grid default connection. | Focus light curtain/grid with muting.
1.0 1.0
) > —— Brown +24VDC | > T Brow +24VDC
= =
-‘E‘ )ﬁ White ‘E‘ )ﬁ White
@ )ﬁ Blue ~—— oV ‘ » )ﬁ Blue ~—— ov
G 0T T Black 5 > Black
i Y
= —>—1T Grey ‘ = T Grey
\r Screen - — — l Ground (e Screen — — — 1 Ground
() T | (]
)27 White ﬁ Test/ Reset )27 White Test/ Reset
%)3% Brown +24VDC ‘ — 3 : : Brown +24VDC
6 *)ﬁ Green 3 *)ﬁ Green Muting A
% *)ﬁ Yellow % *)ﬁ Yellow Muting B
8 k)ﬁ Grey 0OSSD 1 (RL 500mA max.) ‘ 8 k)ﬁ Grey OSSD 1 (RL 500mA max.)
X Pink 0SSD 2 (RL 500mA max.) (o e Pink 0SSD 2 (RL 500mA max.)
—>—+— Blue ov ‘ —>—+—+ Blue ov
*)a—f—k Red %)B—f—k Red Muting Lamp
— (W Screen - — — l Ground ‘ - (G Screen Ground
\
[Rertrkring Remark Raretr DevtoGode Fppr ook Do T ST
Focus 070411
Connection without and with muting function Ritod Drawn [Sidor Poges [Ritn nr  Drawing no Forts  Cont
ling utan och med muting funktion. Js 1 HR7000C-01
7 It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national ond local codes/requlctions. Specifications subject to change without notice.
HR7000E-01 Focus Il - Connection with pre-reset function
o [ 1 [ 2 [ 3 1 4 | s [ 8 [ 7 ] s 9 10
Focus light curtain/grid pre-reset connection.
1
‘q_,) ( w Brown +24VDC
= 2 11 .
B — White
IS 3 0
@ I Blue =i oV
4
% )ﬁﬁ Black
—_
= [—>——++ Grey
k f Screen — — — — — — l Ground
1 ()
— ] White H: Test/ Reset
2
— T Brown +24VDC
3
B — +— Green H: Pre-reset
4
= O—+—+ Yellow
[ 5
8 F>—LL Grey 0SSD 1 (RL 500mA max.)
6
o o—11 pink 0SSD 2 (RL 500mA max.)
701
— Blue ov
g | |
%)ﬁ Red
— o Screen — — — — — — l Ground
Anmarkning Remark Kanstr Design[Codk Appr [Datum  Date Blod Sheet
Focus 070411
Connection with pre-reset function. Riod Drawn [Sidor Poges [Ritn nr  Drawing no [Forts Cont
med pre-reset funktion Js 1 HR7000E-01

It is the user's responsibilty to enaure thal all control devices are correclly installed, cored for and operoted to mest all opplicable European, notionol and local codes/regulations. Specifications subject to change without notice.

7/27  2TLC172001C0202 | ABB Safety Handbook




Connection examples

HR7000F-01 Focus Il - Connection with muting to safety relay

o [ 1+ ] 2 [ 3 1 4 ] s 6 | 7 8 9 10
Y
A B c D | Test/
| Reset
w0
=1 (1, A M-M.ﬂ---;
- 2 rown +24VDC Al A2 13S14 S34 S23 S24 Y13 S53 X1 X4
2L 5% L1 white + - Test/Auto
g >3 1l Be —2 oy Type:RT6  JOKAB SAFETY Reset
P
S o Biack
5
S
= Grey \ \ \ n a2
| - Sereen — — — 1 Groung \ \ \
= 13 14 23 24 33 34 41 42 Y14 Y24
L1 () A
> — - white Test/Reset
A
L L Brown +24VDC ‘ o
3
o 1L Green Muting A ey
4
257 1L veiow Muting B - L1
[0 5 l oL %)
o Grey 0SSD 1 (RL 500mA max.) . —o S
& 7)_1_L Pink 0SSD 2 (RL 500mA max.) Al 2 S13 514 534 S44524 X1 X4
7 + - Test/Auto
[+ Bue ov Type:RTG JOKAB SAFETY Reset
>+ Red Muting Lamp
| - Sereen — — — 1 Ground \ \ ’H]
13 14 23 24 YAA
g Romaw Kerstr DerlGodkoproetom Do oSt
Focus Js 070411
Connection with muting to safety relay. Rifad Drawn [Sidor Pages|Ritn nr Drawing no Forts Cont
Inkoppling med muting till sa 5 Js 1 HR7000F-01

[ s the user's responsibiity to ensure that ol control devices are correctly mstolled, cored for and operoted to meel all opplicable European, nolionol ond lacol codes/regulations. Specifications subject o change without nofice.

HR7000G-01 Focus Il - Connection with MF-T/MF-L units

o [ v ] 2 ] 3 ] 4 ] s ] s 7 8 9 10
%
A B c oD ey
=1 .1 () A .
ko) Brown +24VDC ] o®
= )2 i @ ) A 00 9 @ .4 A
'é 3 White B Al A2 S13514534 S23 524 Y13 S53 X1 X4
L2 11 + - Test/Auto
21, :::k o Type:RT6  JOKAB SAFETY Reset
S 5
|: —>—+—+ Grey
\ f Screen - — — 1 Ground ; ; \ In 182
) 13 14 23 24 33 34 41 42 Y14 Y24
1) LT
[y Whie A—&T Test / Reset A
A
- L L Brown +24VDC 4 5
*
E [ 4 Green : Test/
et
% Fo—LL velow 4‘ L
5
[&] —)6—1—L Grey c 0SSD 1 (RL 500mA max.) *>
& o>t 1 Pink D| 0SSD2 (RL500mA max.) Al A2 SI3514534 S44524 X1 Xa
7 + - Test/Auto
s Blue ov TypeRT9  JOKAB SAFETY Reset
—>—+—+ Red Muting Lamp
| J Sereen = — = 7 Ground \ \ \I
13 14 23 24 Y14
[Anmérkning Remark: [Konstr Design[Gadk  Appr [Datum  Date Blad  Sheet’
Focus Js 070411
Connection with MF-T / MF-L units. [Ritod Drown [Sidor Poges [Ritn nr Drowing no Forts Conl
Inkoppling med MF-T / MF-L enheter. 1 HR7000G-01

I is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subjest to change without notice.

ABB Safety Handbook | 2TLC172001C0202

7/28




Connection examples

HR7000H-01 Focus Il - Connection with FMC/Tina Interface

o | 1 [ 2 T 3 ] 4 ] s 6 7 8 9 10
1
) H Brown ! +2avpC (L
T (N VN
= )% White L L
3 2
E > Bue —— OV 5 Grey ‘
2 4 1 L 4 Black |
@ [ T T Black L
o 5 3 Blue |
= grey Ll o wn I
s Screen — — — l Ground [ e
= W 1 Brown £
Info
L
oo
N *
| 1 wie L5 | +24VDC OV T p) y
D ) es
2 | FMC-1 Tina @ | Reset
—>——— Brown ——>— 4 J J ' U
= 3 | .
—>———— Green ————>— " o -a
o7 L FMC-2 Tina 2 o o o b S
3 *)is Yellow T 5> *>73 Al A2 S1 Bl T1 B2 R1 X1 X4
Ot>— Gey ——> Tina-10A o Test/Auto
0] 6 I 4 TypeVital 1 JOKAB SAFETY
o —>—— Pk ———> e — P
7 P! Tina-10B | .5
[——— Blue @ Da— -+
8 - |
R T Tina-10C q ; \
13 14 23 24 YA4
[Anmtrkning Remark Konstr Desian[Codk Appr[Datum Date Blod Sheet
F Js 070411
V?;L\I?:onnechon with FMC / Tina interface. RitadDrawn 5'*1"'1 Pages [Ritn "I;R?IY;:).‘L')?-!& Forts— Cont
Vital med FMC / Tina interface.

FMC - Connection possibilities

7/29 2TLC172001C0202 | ABB Safety Handbook




Connection examples

HR7000J-01 FMC-1 or FMC-1 Tina with muting sensors and reset unit

o ] 1 [ 2 | 3 | 4« [ 5 [ 8 [ 7 8 9 10
Focus
Safety Ligh;Cunain / Grid Muting sensor A 2;%57101 2};!7\@4—;%1

- M12, 8pol. Female
—

M12-C112 (1m)

20-056-20
JS AP-1
i FZR1 22-070-10
zyﬂﬁgo Muting sensor B 22.044-01

M12-C112 (1m)
20-056-20

\\/I\ ¥z

M12-C312 (3m)

20-056-21
- JS SP-1 Power supply for
22- omuo transmitter
OR with cable
M12-C1012 (10m)
20-056-23
FMC-1 TINA
22 042 00 22-045-00
W12, 8pol. Male M12, 5pol. Male
5T ¢ 5T % 5
[screenfsnavm] stve [wie |onten [vecton] neo | orer | e [screen]ancun] ware | scve [k | owev |
5| ¢ 8 o @ -
8 ozl ozl g 5 5 gl g g toptonal connecton
S Either cabinet or FMC.
S ‘ \ *2 OSSD output:
g _ — LD T P T Rimasom R EEE T N
*3 Mixable possibility:
= Gabinetand /or FMC. =
(Connection to Safety relay or Pluto) (Connection to Vital or Pluto)

[Anmérkning Remark Konstr Design[Godk  Appr [Datum  Date Blad  Sheet’
FMC-1 or FMC-1 TINA with muting sensors and reset unit. Js 070411
FMC-1 eller FMC-1 TINA med muting sensorer och aterstallningsenhet. Rifod  Drown [Sidor Pages [Ritn nr Drawing no Forts Cont

Js 1 HR7000J-01

It is the user's responsibily to ensure that oll control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HR7000K-01 FMC-1 or FMC-1 Tina connected with Pre-Reset

o ] 1 [ 2 | 3 ] 4 | s ] s 7 8 9 10

Focus
Safety Light Curtain / Grid
*

- M12, 8pol. Female M12-C1012 (10m) %//////////
Y FMI-1C 20-056-23

JS AP-1 2204302

22:070-10 77, g

i

|

RESET

®

PWROFF

N

M12-C112 (1m)
20-056-20

—e0

SP-1 Power supply for

22070-00 transmitter

E OR with cable
M12-C1012 (10m)

20-056-23

FMC-1 TINA
22 042410 22-045-00
M12, 8pol. Male M12, 5pol. Male

[ O O g e | [ e [oie [ o]

i g g (I
b I 8| 8| 1 optonal connection:
Either cabinet or FMC.
I e ame 1w 15 1
*3 Mixable possibility:
X Gabinetand /or FMC. = i X
(Connection to Safety relay or Pluto) (Connection to Vital or Pluto)
(Anmarkning Remark Konstr DesigrjGodk Appr [Datum Date Blod Sheet
FMC-1 or FMC-1 TINA connected with Pre Reset. R 070411
FMC-1 eller FMC-1 TINA kopplade for tidsaterstallning. Ritod Drawn [SidorPages [ rDrawng ho [Forts Cont
Js 1 HR7000K-01

It is the user’s responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.
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Connection examples

HR7000L-01 Tina 10A, 10B and 10C connection example

7 2 3 @ 5
SCREEN| BROWN | WHITE | BLUE | BLACK | GREY

enoe [ o LT L

(Connection to Vital or Pluto)

o [ 1 [ 2 1 3 1 4 [ s [ 8 | 7 8 9 10
Focus Receiver Focus Transmitter
. . : B " N With muting With muting
Safety Light Curtain / Grid Safety Light Curtain / Grid famp ind resistor ing.
FMI-1C FMI-1B FMI-1D
22-043-02 22-043-03
\M12—0134(1m)l 7] =
20-056-50 / M12-C312 (3m) s
(or connected b ';"0%5%123(“) 20-056-21
directly) /A (or connected directly)
/ ReseT
2M12, 8pol
Tina 10 A Female Tina 10 B [—j4M12.8p0l.  Tina 10 C [—aM12 8pol.
20-054-12 20-054-13 @Femae 20-054-15 Female POWER
M12, 5pol
M12, 5pol. Male-" M12, 5pol. Male ¥ ®M12, 5pol. M12, 5pol”” Female
Female ~ Male | |
M12-C101 (10m) J J
4+ 2005610~ 4.

M12-C312 (3m)
20-056-21

r 1
} Alt. when MF-T / MF-L Muting grids are used }

Anmarkning Remark
TINA 10A, 10B and 10C connection example.
TINA 10A, 10B and 10C inkopplingsexempel.

Konstr Design[Gadk Appr _[Datum  Date [Blod Sheet
070411
Rifod Drown [Sidor _Pages [Rin nr_ Drawing o Foris Cont
Js HR7000L-01

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

HR7000M FRM-1 - Changing OSSD outputs to relay contacts

1 2 3 4 5 6 7 8 9 10
Focus
Safety Light Curtain / Grid
2 7 1 3 4 N s s Female M12
connector pin no.

e ) e e R I et

I I

I i

I b

| |
I o
| I } I
I

FRM-1 | mERE

22-048-00 ! AR I O

I P

I [

I .

o1

I I

I I

L{soneen[swomn] v [ wire | oneen[eaeon] neo | anev | onc J—- —- —1

2 7 1 3 4 8 5 6 Male M12
I b connector pin no.
Out 2
(K2)
@ =TEST/RESET
24VDC 0V
|Anmérkning Remark Konstr Design[Codk Appr [Datum Date Blad Sheef
FRM—1. Konverterar OSSD utgéngar till reldkontakter. 20090310
FRM—1. Changing OSSD outputs to relay contacts. Riiod Drawn [Sidor Pages [Rin v Drawing 1o Forts Cont

JS HR7000M
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Connection examples

HR70000-01 Connection example FMC/FMI

o [ 1+ ] 2 ] 3 ] 4 5 6 7 8 9 10
(Transmitter)/ (Transmitter)/ (Transmitter)/ (Transmitter)/
Receiver Transmitter Receiver Transmitter Receiver Transmitter Receiver Transmitter

FOCUS —

Sensor

i Vital /¢ ! Vital /| ! Vital /| ! Vital /

i Pluto | i Pluto ! i Pluto | i Pluto |
[ J Lo J [ J [ g
|Anmérkning Remark Konstr Design[Godk  Appr  [Datum  Date [Blad  Sheet
Kopplingsexempel FMC / FMI JS 070411
Connection example FMC / FMI. Riod Drown|Sdor Pages R Drowing o [FortsConl
s 1 HR70000-01

It ia the user's responsibilly o ensure thot ol control devices are correctly installed, cored for and operoted to meet all opplicable European, notionol and local codes/regulations. Specifications subject to change without notice.

HR7000P Cable connection example

o | 1 [ 2 ] = 4 5 6 7 8 9 10
Focus light curtain/grid Focus light curtain/grid 1 White
gr;:;\;r:rmer)/ Transmitter 2 Brown

1H—C +  Mute Sensor FMI-1B i 3 Green
P . A Muting Information 8pole 4 Yellow
WS H ¢ - UEH]HI?::% cables 5 Grey
B PN 6 Pink
3 . . 7 Blue
HIE 3l ¢ L H 8 Red
HER €14 2 M12-C112 (1m) S
c 20-056-20 t =1
2 7 1 3[4 8 5 6 1H—C +  Mute Sensor 1.2(3 4 5 1 Brown
S B spole 2 White
¥ Blue
M12-C134 (1m) TH— - WEHH:’:% M12-C1012 (10m)  Caples 3
20-056-50 = 20-056-23 4 Black
a2 NI
< 5| E| Bl § 5 Grey
27 1 a]s sHi— EEEE
3 | &l & 2
Is

d SE| BB 123 4 5

EEE R 2 7 4 8 5 6

o <l Bl 2] 2]z

NEAVRVEVEVEV)

o M12-C312 (3m) 5 2.
— 20-056-21 J i <| = I
C S gl 3| E| £] o 8] 8]

FMC-1,2 ¢ s 2| &l 2l 2|35 88 |

Muting C i

Connector G r

g 2 sl 2 I

$ B gl 3
I
2 7 1 3[4 8 5 6 1)
M12-C103 (10m) V)
20-056-40 b
AnmBrkning Remark Konetr DesignGodk Appr Datum Dote Blad  Sheel
Kabel kopplingsexempel Js 050513
Cable connection example. REsdDrawn | Sidor —Pages (R~ Drowig 6 [Fors Cort
Js 1 HR7000P

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
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Connection examples

HR7000Q Cable connection example

= 20-056-40
WV

o [ 1+ [ 2 ] 3 4 5 6 7 8 9 10
Focus light- 1 White
curtain / grid Focus light- 2 Brown
(Transmitter) FMI-1B ) curtain / grid 3 Green
Receiver Muting Information Transmitter 8pole 4 Yellow

cables 5 Grey

M12-C134 (1m) M12-C134 (1m) 6 Pink
20-056-50 20-056-50 7 Blue
8 Red

Muting unit Muting unit 1 Brown

MFR-T MFT-T 2 White

22—040-2/2 22-040-21 5 pole 3 Blue

cables
/s 4 Black
EERE 5 Groy
HE
3l 3| & Bl 2
38| £ & =
1 2|13 4 5
3|4 8 5 6
M12-C134 (1m) M12-C312 (3m) M12-C1012 (10m) ] .
20-056-50 20-056-21 20-056-23 o HINES =l el
I
FMC-1 i
Muting [
Connector
!
a)
M12-C103 (10m)

Anmarkning Remark Konatr DesignjGodk Appr|Datum  Date Blad  Sheet
Kabel kopplings exempel. Js 050513
Cable connection example. Ricd Drawn|Sidor _Pages (R v Drawing 7o Forts Conl
Js 7000Q

His the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/requlations. Specifications subject to change without notice.

HR7000S Focus Il; Muting with the aid of Pluto, FMC and a transfer cable

o [ 1 ] 2 [ 3 ] o« ] 5 [ s | 7 8 9 10
Focus light curtain/grid Focus light curtain/grid 1 White
(Transmitter)/ Transmitter 2 Brown
Receiver
1H—C +  Mute Sensor EMI1C 3 Green
2H— A Muting Information 8pole 4 Yellow
A 11 S UEH]BIZIZ% cables 5 Grey
s 6 Pink
PR . 7 Blue
PP a2l 8 Sr— H 8 Red
-ERERERE M12-C112 (1m) .
2005620 e ==
2 7 1 3 4 8 5 8 1H—C *  Mute Sensor 2(3 4 5 1 Brown
Sl B Spoie 2 White
. Blue
M12-CT134 F shl - Mﬂf:% M12-C1012 (10m) 3
(1m) NI N < 20.056-23 cables 4 Black
20-060-03 —* o 5| B 5 Grey
2 7 1 3|4 8 5 6 SHH— 3§ !
RiRIR
§ S‘J! E E. ol o 1 2|3 4 5‘
AR (R UETRR 27 134856
vy M12-C312 (3m) 2
P 20-086-21 J I Hslsl |2l
FMC-1,2 ¢ HERFIR TR I
Muting ¢ AA | YYVYAaYY
=z
0 1iQi612 13
TEEEREE
8 g 3 2
R (Connection to Pluto)
2 7 1 3] 4 8 5 6
|Anmirkning Remnark Konstr Design[Godk Appr  [Datum Date’ [Blod  Sheet
Kabel kopplings exempel. 8 050513
ble connection example. Ritad  Drawn [Sidor Pages [Ritn nr  Drawing no’ [Forts Cont
Js HR7000S

It is the user's responsibilty to ensure thot all coniral devices are correctly inslalled, cored for and operated to meel all applicable European, national and local cades/requiotions. Specifications subject o change withoul nofice.
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Safety Light Beam
Spot

A light beam for the highest safety level

The light beam is available in two versions Spot 10 for distan-
ces up to 10 m and Spot 35 for up to 35 m . The light beams
can be mounted at different heights and be angled around a
machine using our mirrors and brackets.

Spot and Vital/Pluto in combination fulfils the requirements for
PL e according to EN ISO 13849-1 and type 4 according to
EN 61496. Several light beams, Eden sensors and emergency
stops can be connected in series achieving the high safety
level for the safety circuit. A number of solutions for bypassing
of light beams for material transport are available.

For indication there are LED’s on the transmitter and on the
receiver which indicate 'contact’ between transmitter and re-
ceiver and safety status. The ‘contact’ information is available
via the light beam receiver connection cables.

Function

The Spot light beam is supervised by the Vital safety controller
or by the Pluto safety-PLC. A unique coded signal is sent
out from the control unit to the transmitter (Spot T). The
signal which comes back from the receiver (Spot R) is then
compared in the Vital/Pluto. If the correct coded signal is
received the Vital/Pluto switches the necessary safety output
contacts to permit dangerous machine movements. Coding
guarantees that no output signals can be produced by light
from other sources, interference or faults in components in
the transmitter or receiver. The light beam is dynamically

c € NBUF}’D C@Ls

— Photoelectric guarding of an
entrance or around a risk area

_Features:

— Safety level Type 4 according
to EN 61496

— Versatile mounting

— LED indication

- IP67

— 10 m or 35 m range

— Bypassing possibility

— Light beam, emergency
stop and Eden in the same
safety circuit together with
Vital/Pluto achieves PL e
according to EN SO 13849-1

supervised which means that if the signal stops pulsating at
the correct frequency it is immediately detected. By means of
coding, the dynamic signal can pass between up to 6 pairs of
transmitters and receivers, with only one pair needing to be
electrically connected to a Vital.

Transmitter 1 Receiver 1 Transmitter 2 Receiver 2
Spot T Spot R Spot T Spot R
Viga iV ViR Y,
35 m _ 35 m
e N T e A
*
Coded pulse transmission
Coded
pulse *  24VDC This supply does

transmission not need to be the same as

connected to the Vital.
/
<

™~ Coded pulse transmission

Vital Safety controller can accomodate
up to 6 Spot systems.

ABB Safety Handbook | 2TLC172001C0202 7/34



Spot
Mounting and alignment

Safety distance

The basic principle is that dangerous machine movements
should be stopped before a person reaches the dangerous
area, which should be at least 850 mm from the light beams.
When determining the correct safety distance the stopping
time of the machine and the risk level must be taken into ac-
count (see also EN ISO 13855).

Accessories and Mounting
The Spot light beam can be mounted using a variety of bra-
ckets, posts and mirrors.

Different sizes of mirrors, mounting brackets and profiles are
available.

NOTE! Every mirror reduces the sensing distance of the beam
by approx. 20%.

Alignment

When aligning the light beam, look towards the transmitter. In
the lens will be seen a strong red light. When this light is seen
from the receiver (via mirrors if fitted) the light beam is basi-
cally aligned. The LED on the receiver is on when the receiver
is aligned with the transmitter. By moving the transmitter up/
down and left/right the best alignment can be found.

When vertically mounting, (as shown in the diagram) the
receiver should be mounted above the transmitter as this will
simplify the alignment and minimise the risk of extraneous light
disturbance. In exceptional light disturbance environments
the received light can be adjusted by a screw on the rear

of the Spot 35 receiver. On Spot 10 this adjustment can be
made on the transmitter.

7/35 2TLC172001C0202 | ABB Safety Handbook
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or MUTE R (FSTR1) for example




Technical data - Spot

Article number

Connections

Spot 10 T/R 2TLA020009R0600 Transmitter:
Spot 35 T/R 2TLA020009R0500 Brown (1) +24 VDC
Safety level S White (2) Dynamic signal in
EN/IEC 61496 Type 4 with Vital/Pluto Blue (3) ovpe
EN ISO 13849-1 iPL e/Cat. 4
PR 1.14)210'8 """ Receiver:
e s Brown (1) +24 VDC

Power supply 17 — 27 VDG, ripple £10% )

. e R T White (2)
Currentl consumption Blue (3) 0VvDC
Translmltter <25 mA Black (4) Dynamic signal out
Receiver < 15 mA Grey (5)  Info output
Output currents 24 VDC when LED is green or flas-
Info. output 10 mA max. : hing (tolerance -2 VDC)
Dynamic signal out 30mAmax. 0 VDC when LED is off (tolerance
Light source Red visible light, 660 nm, <+2° +2 VDC)
Optical power Conformity ENHIHSO 12100:2010, EN ISO

Spot 10
Spot 35

L<02mw

<01 mw

LED indication
Green LED on transmitter (power)
Green LED on receiver status

On

Power supply OK

Alignment OK, safety circuit closed

i 13849-1:2008, EN 62061:2005,

EN 61508:2010, EN 60204-

i 1:2006+A1:2009, EN 61496-

1:2004+A1:2008, EN 60664-1:2007,
EN 61000-6-2:2005, EN 61000-6-

Certifications

i 4:2007

TUV Nord, cCSAus

Flashing : Alignment OK, earlier safety
circuit open
Off Beam interrupted, safety circuit open
Protection class : IP6H7H """
Range I
Spot 10 0-10m
Spot 35

Range adjustment

10-35m

Spot 10 Trim pot. on transmitter

Spot 35 i Trim pot. on receiver
Installation -

Spot 10 2xM18 nuts (provided)

Spot 35 Either via mounting holes in the

casing or with angle bracket JSM63
(provided)

Operating temperature range

£ -25°C - +65°C

Cable connection

- M12 fixed connector

Casing Material

Spot 10 Steel housing with polyacryl lens
protection.

Spot 35 Polyamide housing with polyacryl
lens protection.

Colour -

Spot 10 Steel grey

Spot 35 i Yellow/black

Weight -

Spot 10 2x21g

Spot 35 :2x1009g

Spot 10 T/R

Spot 35T/R
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Connection examples

HD3800A-01 Connection of Spot T/R to Vitall

1 2 3 4 5 6 7 8 9 10
TRANSMITTER RECENVER TRANSMITTER 1 RECEIVER 1 TRANSMITTER 2 RECEIVER 2
SPOT..T SPOT..R SPOT..T SPOT..R
N ¢ Ny <
(=] (=} (=]
RESET RESET
3w B 3w
S T HEBED HEEERD Javbe
+ - -1 - + -
N P NI 'Nn‘Qm'Nndm P T Iy P
HERHFEHERER HERHFTEHERE R olBls |5]2|lel|t]s
HHEEERHEHEEE HHEIHEEHHBEE $18]2 [§|E(5]s|8
HHEHERBHEER HHEHHERBHEEHE HHESEHEHEE
24vDC 24vDC
> > =R
= s s b &=
info
A1 Al A2 S1 B1 T B2 R1 X1 X4 A2 Al A2 S1 BIT B2 RT X1 X4
+ - Test/Autol + - Test/Auto|
24v0C Reset 24900 Reset M12 Connector/Cable
TypeVITALT  JOKAB SAFETY TypeVITALT  JOKAB SAFETY Pin 1 = brown +
Pin 2 white nin
-+ -+ Pin 3 blue -
\‘ \‘ EQL\\E‘ \‘ \‘ BZR\B‘ Pin 4 = black T out
, ) \2 , Pin 5 = grey or yellow 1 info
13 14 23 24 Y14 Info 13 14 23 24 Y14 Info
Info PLC Info PLC
Note! Refer to the Vital 1 manual
for internal configuration of Y14
when used together with the light
beam Spot 10/35
Anmérkning Remark Ronslr DesgnlGodk Appr Dotum Dofe Blcd Sheet
VITAL1 MED LJUSBOM SPOT.. JS 20110318
VITAL1 WITH SAFETY LIGHTBEAM SPOT [Rifod Drown [Sidor Pages [Ritn nr Drawing ho Forts Cont
HD3800A-01
HA3306D Vital 1 with 3 lightbeams Spot
1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEIVER 2 TRANSMITTER 3 RECENVER 3 TRANSMITTER 2 RECEIVER 1
SANDARE 1 MOTTAGARE 2 SANDARE 3 MOTTAGARE 3 SANDARE 2 MOTTAGARE 1

SPOT..T 1 ->->->->->->->->[]|SPOT.R 1
Al A2 S1 B1 T B2 R1 X1 X4 Info
SPOT.R 2 |[] €« < << << << []|SPOT.T 2 AR G0 (»2) Test/Auto| (fran Spot 3
from Spot 3

M12 Connector
Type:VTALY  JOKAB SAFETY

M12 Connector/Cable

‘ |

‘ |

‘ |

| | _

| | 24voc Reset | SPOT with
‘ |

‘ |

‘ |

‘ |

SPOT.T 3 ->->->—>->->->->[]|SPOT.R 3 \1 \1 827 ‘*m e -
in 1 = brown +
2 2 Pin 2 = white Iiin
w Pin 3 Z Block o
S A l‘:‘"ﬁ 77777777 ] Pin 5 = grey or yellow 1 info
[Anmarkning Remark Rorstr DesignGodk Appr [Datum  Date Blad Shest
VITAL1 MED 3 LJUSBOMMAR SPQT... JS 020722
VITAL1 WITH 3 LIGHTBEAMS SPOT... Ritod  Drawn|Sidor Poges [Rftn nr Drawing no Forts Cont
HA3306D

*For more connection examples see chapters for Vital or Pluto
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Stopping time and machine diagnosis tool
Smart

Why measure stopping time? 8/3
Smart 8/4.
Smart Manager 8/5
Smart and accessories 8/7
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Stopping time
Why measure stopping time?

— to find out which safety arrangements can be used in a certain area around a machine, and where

they should be located.

Stopping time

The safety distance (how far away from the risk area a safety
component must be placed) is based upon the machines
stopping time. The basic idea is that a safety component
should be placed so far from the risk area that it is not possi-
ble to enter the area before the machine has stopped.

The stopping time for manually operated machines is espe-
cially important when light beams and light curtains are used
as safety components. By reflex action the operator tries to
grab or adjust if something has gone wrong in the machine
tool, even if the machine has started. It is then imperative that
the machine stops before the hand reaches the risk area. A
short stopping distance is also of importance for getting good
ergonomics.

Grabbing or adjusting is also common when using automatic
machines. Usually this is done to prevent production down-
time by quickly adjusting a work piece. The stopping time is
also of great importance if someone trips and falls into the
machine.

Stopping time, walking speed (1.6 m/s) and hand speed (2.0
m/s) is used for the calculation of safety distances. Someti-
mes a fixed minimum distance is also used. See the standard
EN ISO 13855 for more details on the calculation of safety
distances.

Stopping distance
For safety contact strips it is extra important that the stopping
distance is monitored. An incorrect stopping distance could in
many cases result in very high risks. The stopping distance is
also needed during area limiting e.g. for robots when dividing
the working area into sectors.

For door sensitive edges, it is important that the stopping distance is
shorter than the soft part of the sensitive edge.

Regulations and standards

It is also important to measure the stopping time, to meet
the requirements set by the machinery standards, directives
and regulations. Here we can help, with our long experience
in the practical application of regulations and standards,
from the viewpoints of both the authorities and production. In
addition we collaborate with the standardisation committees
responsible for producing these standards. One example is
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Where the safety distance is small, one can for example sit close to the
machine and work, as in the picture on the left. If the safety distance is
greater, it may be necessary to approach the machine to intervene, and
also perhaps use additional protection to prevent starting when someone
is within the protected distance.

EN ISO 13855, which deals with the placing of safety devices
around a machine based on its stopping time. The standard
is general for all types of machinery, although for some, where
there is a harmonised C standard, the requirements for mini-
mum distance and stopping time measurement will apply. In
the case for example of mechanical press tools there is also a
requirement in EN 692 for how stopping time measurements
are to be performed, and in the case of hydraulic press tools
this is in EN 693.

Annual checks

Wear in a machine is something that can affect braking and
motors, which means that the stopping time of a machine can
change with time. Certain other changes in a machine, such
as changing the weight of a workpiece or alterations in pneu-
matic pressure, can also affect the stopping time. For these
and other reasons it is important to perform an annual check
on the stopping time.

How the stopping time affects the choice of protective
equipment — an example

There was a case where we measured the stopping time of
the rollers in a textile industry company. The company had
planned to place light beams or a light curtain in front of the
rollers to prevent the operators from being caught in the ma-
terial and dragged in. The stopping time measurement show-
ed that it took over one second for the rollers to stop. During
this time the material was pulled in by almost two metres. In
order to obtain sufficient protection distance, the light beams
would have needed to be positioned almost three metres from
the machinery, and a light curtain about two metres away. The
factory did not have so much space, nor was it realistic. The
solution became instead vertical sliding safety barriers.



Stopping time and Machine Diagnosis Tool
Smart ce€

Smart shows graphs/
~valuesfor;

Stopping time

Stopping distance

Speed

Position of stopping signal

_Features:

— Easy to use

— Measurements with or
without electrical connection

— ldeal for machine
performance diagnosis

— Calculation of correct safety
distances

Smart is ideal for safety supervision and for diagnosis of machine operation

Smart has many valuable features for machine diagnosis:

— Graphic presentation of measurements

— Easy to analyse stopping characteristics and movement

— Gives parameters for safety design (e.g. stop time)

— Calculates minimum allowed safety distance

— Shows how the stop distance can be optimised

— Electrical reaction time and mechanical/hydraulic breaking can be identified and
analysed

— Digital in/out signals and analogue inputs

Smart is perfect for periodic monitoring of safety parameters and other conditions
for the maintenance and trouble-shooting of machines. Because Smart can com-
pare old and new graphs, it becomes easy to find out the reasons for machine
malfunctions. One can also supervise machines during operation and compare how
they perform over time.

Stopping units and sensors

Smart is a further development of our well established JSSM1 Stopping Analyser.
All the stopping units and sensors for the JSSM1 can also be used with Smart. The
amount of connection possibilities have also increased. Smart has 9 digital 1/0, one
input for an incremental sensor (for position and speed) and two analogue inputs.
This makes it easy to measure sequences in conjunction with motion lapse and
other analogue values.
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Smart Manager

Smart is controlled in real time by a computer using the Smart
Manager program. This performs measurements, and the mea-
sured data can be saved and analysed. The measurements
are saved in an SQL database, with the ability to export data
to Microsoft Excel if necessary. The program calculates the
stopping time and protective distance, and can print out the
results, together with a graph of the event sequence. Smart
Manager is available in several languages: English, Swedish,
Danish, German, French, Czech and Polish. Translation into
other languages can easily be arranged as necessary. The
program is free, and is available for downloading from our web
site when purchasing equipment to measure stopping times.

Benefits:

— Simple program structure

— Shows the entire stop
sequence

— Provides a machine
movement “fingerprint”

— Compares measurements

— Calculates stopping time

— Saves measurements to a
database

— Exports measured data to
Excel

— Prints out a complete
measurement report

i
e
Smart Manager
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B | Frionl o, (el T Z..1 . - Start conditions
s T - - - q L2 N o
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el JisE 3 — Shutdown conditions
Start menu fope i i e, **  — Measuring settings can be saved

- — Stop time data
Measuring form Fa TN, e — Zoom control
“n - 0
e / - Own cursors
ra
re A
Lt - |
¥ H = -
.
rs
. . re - e
Stop signal given e Ty
rm -
e |
= sl 1=
T T
=s [ —— Lty st
- —| TR e
M P ORI ] 3.‘.-‘ L et e lrE., i .'uh‘ =
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Measured result [~ il |} emrepaaias o
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Relay contacts

drop out
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Machine Calculations
stopped

— Min., max. and average value and standard deviation from
a series of measurements
— Protective distance can be calculated
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x
19: 110:
Enter the value
cormesponding to 20 mé: |4UU |2
Enter the value
coresponding to 4 mé: IU IU,4
Enter the unit of the values
[bar, kpa, mmds, etc.]: Ibar IkN

ok | Cancel |

Printout

Saving

— Select measurement series

— State extra information, e.g. the conditions and special circumstances for the
measurements.

Archiving

Search filter

Saved measurements
Exported measurements

Conversion of analogue signals

Smart can measure and show graphs for two different analogue sensors at the
same time, with its inputs for 0/4-20 mA. Conversion of the measured current
values can be done automatically by setting minimum and maximum values and the
units for the inputs. In this way, for example, the results from an analogue pressure
sensor can be shown and calculated as 0-400 bar instead of 4-20 mA, or an ana-
logue load cell as 0-2 kN. This also means that if it is desired for the system to be
triggered at a certain force, that force can be defined instead of needing to calcula-
te the equivalent current value.

Printing out is one of the most important functions of the program. Here is shown all the vital information about the measure-
ments that is needed for such items as annual checking or providing the basis for CE labelling of a machine. Since the entire
measuring sequence is shown in graphical format, one can understand why the stopping time has a certain value and also, in
some cases, see what needs to be done to minimise the stopping time. The graph also acts as a kind of “fingerprint" of the
machine movements, which means that different measurements can be compared with each other to see how the stopping
sequence varies from time to time, or from year to year. In this way the effects of e.g. worn brakes or the effect on the machine
control system can be seen. In order to get a complete basis from a measurement it is also important to state what assump-
tions have been made and what conditions applied when deciding when and how the stop signal was given.

Among other things, the stop signal details the person measuring, the measuring equipment, the machinery, the calculations
and the protective distance. The printout also has a replaceable company logo and a field for extra information.

ABB

ABB Jokal Safety

Smart
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Smart and

Smart Logger

accessories

Article number : 2TLA070300R0100 i}
‘ £ 62 x 220 x 80 mm. (wxhxd)
) 0.5 kg
IP67
ipply voltage :24VDC
....... sponse speedﬂ max 1 ms
Positional accuracy +/ 0.1 mm

8 inputs, 4 outputs (NPN QC)

Analogue inputs H

2 off, 0/4-20 mA

Encoder

1 connection for a pulse sensor

he Smart Logger is the principal unit for data collection. The logger
as a USB connection to the PC and 8 M12 connections: one for the

ower supply to the I/O, one connection for an incremental sensor,
wo connections for analogue sensors and four connections for
ther 1/0 signals.

he Logger encapsulation is watertight, with M12 connections to
revent the entry of particles and fluids in the workshop envi-
onment. To prevent the Smart Logger from being damaged by
correct currents and voltages from external equipment, all inputs
nd outputs, and external units, are electrically isolated from the
rocessor in the Smart Logger by means of opto-couplers.

SM2 Button unit

Article number : 2TLAO70300R0200
Dimensions Size: 50 x 100 x 25 mm. (\:/:vxhxd):
Weight 0.2 kg

Application area

{Two-handed control unit, Emer-

gency stop, etc.

Supply voltage

{ Fed from the Smart Logger

The SM2 is used in conjunction with the Smart Logger for measu-
ring with a manual stop impulse, without an electrical connection

: to the machine. When an SM2 is, for example, pressed against an ~ :
emergency stop button to stop the machine, the SM2 sends a signal
:to the Smart Logger to start the measurement. An LED on the SM2 :
i lights when the desired stop position is reached. The SM2 is con-
nected to the Smart Logger by an M12 connection.

SM3 Relay unit

Article number

..‘Supply voltage

“‘Encoder

: 2TLA070300R0300

85 x 72 x 49 mm. (wxhxd)

2 kg

stop pulse.

Electrical connection providing a

Fed from the Smart Loggér

2 NO, 2 NC, 6A/250 VAC.

i1 connection for a pulse sensor

: The SM3 is used in conjunction with the Smart Logger for automatic
topping time measurements at the set position, or alternatively a :
anual stop pulse. When a stop signal comes from the Smart Log-
er a relay switches in the SM3.

he SM3 then sends a signal to the Smart Logger to start measu-
ng, and also activates the relay outputs to stop the machine. The

elay in the SM3 is reset via the software when a new measurement
to be made. The SM3 is connected to the Smart Logger by an
M12 connection.

SM11 Flag unit

Article number

¢ 2TLAO70300R1100

i The Smart Logger is used in conjunction with the SM11 for automa-

£145 x 85 x 37 (wxhxd).

Shaft 63 x 45 mm

tic measurements of the stopping time and stopping distance. The
unit is located in a light curtain with the flag parallel to the beam.

%When the flag is activated, the light beam/light curtain is interrupted

and the machine stops. The SM11 is connected to the Smart Logge

: by an M12 connection.

0.6 kg
“Ligh curtain, light beam
{1P40
10 rechargeable 1.2 V NiMH bat-
...................................................... terles TOtal 12 V
Power Max 1200 mAh (approx. 200
...................................................... operations).
Jemperature .. 1010 +45°C. :
Installation On a table or a standard %" came-
...................................................... ra tripod
Charger i SM14
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SM5 1250/2500 Linear sensor

Article number
SM5/1250 Linear sensor
SM5/2500 Linear sensor

2TLAO70300R0400
2TLAO70300R0500

Dimensions

1250: 106 x 88 x 100 mm (wxhxd)
2500: 114 x 125 x 116 mm (th)fd)

Weight

| SM5/1250: 1 kg SM5/2500: 1.4 kg

Application area

Linear movement, e.g. press tools

Supply voltage

i Fed from the Smart Logger

The SM5 is an incremental pulse sensor for connection to a
Smart Logger. The sensor is protected by a robust enclosure.
The sensor and end of the cable are secured to the machine by
powerful magnets. The SM5 is connected to the Smart Logger

by an M12 connection.

Max length 1250 or 2500 mm

Max speed ‘5m/s

Resolution 0.1 mm

SM7 Rotation sensor

Article number i 2TLAO70300R0700 %The SM7 is an incremental sensor for connection to a Smart Log-

Dimensions Sensor size: 46 x 40 x 59 (thxd)
éStand size: Extended, approx. 400 x
50 x 80 (wxhxd)

Weight 1.7 kg including stand

Application area

Rotating motion, e.g. lathes, rollérs

Supply voltage

Fed from the Smart Logger

ger. The sensor detects rotational movement via a wheel rolling
against a shaft. The stand secures the sensor with the aid of just
one knob. The stand itself is secured to the machine by a power-
ful magnetic foot. The SM7 is connected to the Smart Logger by :
an M12 connection.

Max speed 5m/s

Resolution 01 mm

Wheel circumference £125 mm

SM13 Battery pack

Article number : 2TLA070300R2300 ‘

Dimensions 145 x 85 x 37 mm (LxWxH) | SM13 is a battery pack for the Smart Logger, which makes the
Weight 0.8 kg : Smart a completely mobile measuring tool. With the SM13 you
Protection class :1P40 - don’t need to connect the Logger to a wall socket for power,
Connector Negative pole at the centre of the H

charging connector

Current rating

i Maximum 0.9A

Power £ 2100 mAh. With normal use lasts
about 10-12 hours. (Higher capacity
on request.)

Batteries

i 20 rechargeable 1.2 V NiMH batteries
of size AA (R06). Total 24 V/ :

and can easily move it from one machine to another when you
are measuring. Since the SM13 battery pack is the same physi-
cal size as the SM11 flag unit, it fits snugly into the SM9 carrying
case. The charger for the SM13 is called the SM14 and provides
a charging time of about 3 hours 15 minutes (2100 mAh). The A

SM14 also acts as afast charger for the SM11.

SM9 Carrying case

Article number

{ 2TLA070300R0900

Dimensions

535 x 155 x 430 mm (LxWxH)

Weight

3.5 kg

The SM9 is a practical carrying case with pockets to suit the ;
various Smart units. Part of the protective foam insert in the lid of§
the case can be removed to make room for a laptop computer, :
so that all the equipment required can be carried in a single

i case.

Other accessories

Name i Article number i Description

SM6 2TLAO7O300ROGOO C/DC converter for Smart e
SM14 2TLAQ070300R2400 Charger for flag unit SM11 and battery pack SM13.
USB cable 2TLA070300R1500

Extension cables

: for all Smart accessories

: ABB Jokab Safety's extension cables with 5 conductors ideal
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Sensors/Switches/Locks

Why should you use sensors/switches? 9/3

Non-contact safety sensor

Eden 9/5
Eden AS-i 97
Safety Magnetic Switch - Sense7 9/13

Magnetic lock
Magne 9/15

Process lock
Dalton 9/21

Safety and process lock
Knox 9/27

Safety Interlock Switch

Safety Interlock Switch - MKey5 9/33.
Safety Interlock Switch - MKey8 9/35
Safety Interlock Switch - MKey9 9/39
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Why should you use sensors/switches?

- to supervise doors and hatches around dangerous
machines!

Assurance that a machine stops, when a door or a hatch

is opened, can be solved by using different types of swit-
ches and sensors, which are monitored with a safety relay

or a safety PLC. Switches and sensors are available both

as non-contact (dynamic or magnetic) and various types of
interlocking devices. Interlocking devices can be used when it
is required, via a signal, to lock a gate during processes that
cannot be stopped during certain operations. They are also
used with machines that have a long stopping time to prevent
someone from entering before the machine has stopped.

- to ensure that a position is reached!

The sensor monitors that the robot is standing still in a moni-
tored position when someone enters the robot’s working area.
The robot is then only stopped by the program , not by loss
of power. If the robot leaves the position the power will be cut
directly. This is used when the robot can not be stoped safely
without resolving in restarting problems.

- to manage the safety in harsh environments!
Non-contact dynamic sensors have a long lifetime because
they are not physically mechanically operated. They also
endure very harsh environments, e.g. cold, heat, high-pres-
sure wash-down which is important in the food industry for
example. Because the sensors are small, they are very easy
to position and can even be completely concealed in doors
and hatches.
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Eden - highest safety level and reliability

Our recommendation is to use the Eden sensor because it
is the safest and most reliable solution. The Eden sensor is
a non-contact switch and has a dynamic function. Also it is
possible to connect up to 30 Eden sensors in series and still
achieve PL e according to 13849-1.

What requirements should one have on sensors/switches?

The sensor/switch shall be reliable from both the safety and

production point of view.

— A person must be able to trust that dangerous movements
and functions are safely stopped by the sensors/switches.

— From the production point of view unintentional stops
should be avoided.

— Standard EN ISO 13855 now includes requirements for
safety distances for interlocked doors without locking
function.

How safe is a sensor/switch?

Safety level

A

Eden -
sensor with
dynamic signal

Magnetic switch

Safety Interlock
switch

In order to trust the safety function it is essential to be aware that a safety sensor/switch must be mounted
and be used according to the specifications. The certification authorities only test the product according to the
appropriate standards and to the specifications from the manufacturer.

Mechanical switches

For mechanical switches, e.g. key operated, this
means that a door or a hatch has to constructed to
small tolerances in order for the switch, the key or the
mounting brackets to last according to the life time
specification from the supplier. The screws holding
the parts have to be locked in such a way that they
cannot be loosened. In order to prevent material from
getting into the slot for the key the environment has to
be clean. If a door goes outside the design tolerances
from wear, the screws loosen or material comes into
the slot, this may lead to the interlocked switch not gi-
ving a stop signal when the door is opened. Even two
mechanical switches on a door could fail to an unsafe
state if the door somehow gets outside the tolerances
of the switches. To prevent accidents the mechanical
switch normally needs continuous checks of both the
switch and the installation.

Non-contact sensors/switches

For non contact sensors the risks associated with
mechanical switches (see above) do not exist. If
screws, brackets or sensors get loose, it will lead to

a stop signal. Therefore only one sensor with dual or
dynamic function is needed in order to reach the high-

est safety level. There are two types of non-contact
sensors - active and passive. The active sensor, Eden,
is constantly communicating via a dynamic signal
between the two parts and any failure will directly lead
to a stop signal. The passive type, a magnet switch,
has two reed contacts which are activated by a coded
magnet. Both the passive and the active sensors are
checked every time a door is opened. From a safety
point of view the active sensor, Eden, is to be pre-
ferred because it is checked constantly whereas the
passive sensor is only checked when a door opens.

From the reliability point of view a long detection
distance with large tolerances and a well defined on
and off position is needed. The active sensor, Eden,
fulfils these demands. A magnet switch has smaller
tolerances and an intermediate position where only
one contact opens. A bad installation or vibrations
can lead to an unintentional stop if one contact opens
and closes again. The supervision of a two channel
system is based on both contacts having to be opera-
ted in order to permit a new start. In a dynamic safety
circuit there is only one pulsed signal and therefore no
intermediate position.
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Non-contact safety sensor
Eden

A non-contact safety sensor for the highest safety level
Eden - Adam and Eva is a non-contact safety sensor for use
on interlocked gates, hatches etc. The safety sensor Eden is
built on the principle of a dynamic safety signal that can be
generated an interpreted by the control device Vital, or Safety
PLC Pluto. The maximum sensing distance between Adam
and Eva is 15 mm = 2 mm.

Up to 30 Edens can be connected in series to Vital and still
achieve the same safety level in the safety circuit. It is also
possible to connect safety light beams and E-stops in the
same safety circuit.

Adam is available with only a M12 connector or with cable
lengths up to 20 m (also with M12 connector). For harsh en-
vironments there is a special version of Eden cast in Polyure-
thane; Eden E.

In addition to the safe signal out from Adam, there is also a
non-safe status signal (on pin 5) that indicates contact/non-
contact between Adam and Eva.

LED indication

The LED on Adam provides a green indication of contact
between Adam and Eva, and a red indication indicates a
non-contact. A rapid flash indicates that an alignment of
the sensor is necessary. If the LED is flashing between red
and green the sensor is not receiving a dynamic signal from
previous sensor or Vital/Pluto.
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Door and hatches
Position control
Sector detection
Slot detection

_Features:

— PL e/Cat. 4 according to
EN ISO 13849-1 together with
Vital or Pluto

— Non-contact detecetion, large
sensing distance 0 - 15 mm
+/- 2 mm

— Up to 30 sensors in series
with the highest level of safety
PLe

— Versitile mounting, 360°
detection

— Protection class IP67/IP69K

— The dynamic signal passes
through wood and plastic (not
metal)

— Status information with LED
on the sensor and in the
cable connection,

— Small hysteresis (< Tmm)

Flexible mounting



Technical data - Eden

Article number

2TLA020046R0000

Eva :
Eva E 2TLA020046R0600
Adam M12 (with 4 DA1) 2TLA020051R0000
Adam 3 m (with 4 DA1) 2TLA020051R0200
Adam 10 m (with 4 DA1) 2TLA020051R0400
Adam 20 m with (4 DAT) 2TLA020051R0500
Adam E 10 m 2TLA020051R0600
Adam E 0.5 M12 2TLA020051R0700
Adam E 20 m i 2TLA020051R0800
Level of safety
IEC/EN 61508-1...7 SIL3
EN 62061 i SIL3
EN ISO 13849-1 {PL e/Cat. 4
PFH, 4.50x10
Colour Yellow and black
Weight iEva: 26 g

‘EvaE: 369

Adam M12: 30 g

Adam 3 m: 220 g incl. cable

Adam 10 m: 650 g incl. cable

Adam E10 m: 660 g incl. cable
Adam E 0,5 m + M12: 100 g incl. cable

Power supply

24 VDC +15%-25%

Power consumption

Adam: without info output 456 mA
with info output max 55 mA

Max cable length

see Vital technical data

Ambient temperature

| -25°C ..

Eden +70°C (operation)
| -25°C ... +70°C (stock)
Fen £ |-40°C ... +70°C (operation)
-25°C ... +70°C (stock)
Protection class ~~~~~~~~
Eden P67
Eden E IP67 and IP69K
Mounting e

Installation Eden

Installation Eden E

M4 screw, e.g. safety screw
2TLA020053R4200. Max. torque
2 Nm. Screw to be locked with
Loctite or similar.

: M4 screw, e.g. safety screw

2TLA020053R4300. Max. torque
0.8 Nm. Screw to be locked with
Loctite or similar.

Detection distance max
Adam/Evai15 + 2 mm
Adam E/Eva E 12 + 2 mm
Hysteresis approx. 1 mm

Flash 2 mm before red position.

i Flash 2 mm before red position.

Metal may have influence on detection distance.

This can be prevented by protection plates, DA1.

Minimum distance to metal when
there is metal on one or more
sides.

One More
Adam/Eva omm .
Adam E/Eva E o mm omm
Minimum distance between Eden =
pairs S0 mm
Mechanical life A0 oyeles

Material

Eden: Macromelt
Eden E: Polyurethane (PU)

Chemical resistance
Macromelt:

PU (EdenE):

Cutting oils, vegetable and animal

:oils, hydrogen peroxide, diluted acids

and bases: good

Alcohol and strong acids: not recom-
‘mended

Cutting oils, vegetable and animal
oils,hydrogen peroxide, diluted acids

i and bases,

alcohols: good
Strong oxidating acids: not

LED on Adam
Green:

Flashing:

Red:

Rapid flashing:

i recommended

Eva within range, safety circuit
closed (door closed)

Eva within range, earlier safety circuit
open (door closed)

: Eva out of range, safety circuit open

(door open)
Eva is within 2 mm from maximum

i sensing distance (door closed)

Cable

3, 10 or 20 m, @ 5.7mm, black, PVC
5 x 0.34 mm?2 + screen, UL 2464

Connector

M12: 5-pin male contact

Connections
Brown (1)
White (2)
Blue (3)
Black (4)
Grey (5)

+24 VDC

Dynamic signal in
.0VDC

Dynamic signal out
Info output, see below

24 VDC when LED is green or flashing
(tolerance -2 VDC), 10 mA max
0 VDC when LED is red. (tolerance +2 VDQC)

Warning: Incorrect connection may cause permanent damage to Adam

devices.

Conformity

2006/42/EG
EN ISO 12100 1/2, EN 60204-1,
EN ISO 13849-1, EN 1088

Eden Eden E

o Z@j 0 HH.HH H—H—H

45-50 64-69

2 25_65

® Il ®© S

S == 3
i RS & o
g |
o 30 34,5
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Non-contact safety sensor
with integrated AS-i node
Eden AS-i

Pt &
aﬁﬂg {:’%ﬁ-}& j
& “"-a:r . F :

A non-contact safety sensor for the highest safety level
Eden AS-i is a non-contact safety sensor for use on inter-
locked gates, hatches etc. Eden AS-i consists of two com-
plementary parts called Adam and Eva. The sensor is only
activated if the gate or hatch is closed e.g. when Adam and
Eva are within sensing distance. Eden AS-i is constantly com-
municating between the two parts and any failure will directly
lead to a stop signal.

A non-contact safety sensor for AS-i
Eden AS-i has an integrated AS-i node and is connected via
an M12 connection directly to the AS-i cable.

Eden AS-i has a protective encapsulation that enables Eden
AS-i to be used in harsh environments. Each Eden AS-i is indi-
vidually coded which makes it secure against manipulation.

The advantage of safety within AS-i is that it is very easy to in-
stall since connection of the safety devices is just to the buss
cable. The function of the safety devices is determined by the
software program in the safety monitor/master. Each safety
device (node) has its own address and a unique safety code.

It is simple to add, move and disconnect safety devices on
the AS-i cable as well as to extend the AS-i cable. Traditional
safety systems require new cable running from the electrical
cabinet for each new protection. Connection with Eden AS-i is
simple as all units are connected to the same cable.
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TUV
NORD

Door and hatches
Position control
Sector detection
Slot detection

_Features:

PL e/Cat. 4 according to EN
ISO 13849-1

Non contact detection 0-15
mm +/- 2 mm

Versatile mounting, 360
degrees

Protection class IP69K

The signal passes through
wood and plastic (not metal)
Status information LED
Small hysteresis (1-2 mm)
Individually coded

Flexible mounting



Connection to the AS-i bus

AS-i makes safety easy

Installation is easy as all units are con-
nected to the same yellow AS-i cable/
bus. This thereby minimises the risk of
faulty connection. Each safety node has
its own address and a unique safety

code. .
i
t.._r =
Eden AS-i has a built-in AS-i safety i
. . 3

node and is supplied with 30 VDC from
the AS-i bus.

[
U
o
f
.
-
A
Ry

Connection to the AS-i bus is through a
flat cable connector to M12, making it

possible to quickly and easily connect ‘ J J.
Eden AS-i to the AS-i cable. o e e Wt

L] &
Our Pluto is the most flexible AS-i Safety » 3
Controller on the market. Pluto can be E E ( d
used as Safety Master, Monitor or I/0 )

and can control and monitor the safety
of a machine at the same time.

Manual Status LED indication

LED { Setting (hex)  Setting (binary) * Description

LED on Adam AS-i 1 0,0,0,1 LED lights red
3 0,0,1,0 LED lights green
All other All other LED OFF

Automatic Status LED indication

LED ; Indication ; Description

LED on Adam AS-i Green Eva within sensing distance of Adam

Green and/or Red (fast flash) or both lights at the same Eva within ~2 mm of maximum sensing distance

time

Red Eva not within sensing distance of Adam

Status LED indication (independent of manual or automatic control)

LED ¢ Indication ¢ Description
LED on Adam AS-i Green-Red (flash) No contact with AS-i master
Red (flash) Internal fault. Power cycle, replace if still present

AS-i LED and Fault LED in combination

AS-i (green) * Fault (red) ; Description

OFF OFF AS-i power missing

ON OFF H Normal operation

ON ON ) No data exchange with master

Flash ON ) No data exchange because address = 0
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Technical data - Eden AS-i

Article number :
2TLA020051R6000

Adam AS-i with 4 DA2 B

Eva AS-i 2TLA020051 RSOOO
AS-idata

AS-i profile S-7.B.E

Slave address at delivery 0

Adressing via

D

Response tlme over AS- | bus 10 ms
Safety data - annual usage ;
PFH £ 6.0"10e-10

Proof test |nterval (Ilfe)

: 20 years

30 VDG, AS |bus Toleranoe

Switching d\stance
(target to target)

IP67 and IP69K ‘

i M12 connector 4 pole male
 (only pin and pin3 used)

%Storage. -40...+85°C
Operation: -25...+455°C

Weight

“Méterlal : Housing:uPonbut'erne
 terephthalate (PBT)
Moulding: Epoxy

"‘é‘amur Yellow, black text

Yellow, black text

European Maohlnery Directive
| 2006/42/EG

Approved stamdards

EN ISO 13849-1:2008,

i EN 62061:2005,

EN 60204-1:2006+A1:2009,
EN 60664-1:2007,

EN 61000-6-2:2005,

EN 61000-6-4:2007,

EN 60947-5-1:2003+A1:2009,
EN 1088+A2:2008

EN ISO 12100-1:2003+A1:2009,
EN ISO 12100-2:2003+A1:2009,
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M12 - connector:
(4-pole male)

1) Brown: AS-i +
2) White: Not connected
3) Blue: AS-i -
4) Black: Not connected

fat
g

Eden AS-i electrical connections

iy
N
(R

n? 97 @

15,2 36

Dimensions

Xy

Accessories:

1. Protection plate DA1: 2TLA020053R0000

2. Safety screws, SM4 x 20: 2TLA020053R4200

3. SBITS: 2TLA020053R5000

4. DA2B, Mounting spacer: 2TLA020053R0300

5. M12-C112 1 m cable, 5-pole, 0.34 mm?, M12 female + male:
2TLA020056R2000,

M12-C312 3 m cable, 5-pole, 0.34 mm?, M12 female + male:
2TLA020056R2100

6. AS-i T-connector with M12, Flat cable connector to M12:
2TLA020073R0000




Eden and Eden AS-i
Application examples

Eden to detect position

Adam and Eva can be used to ensure that a safe position
is kept/reached. The safety sensor has contact if they are
within 15 mm from each other.

Eden is used for sector detection
Additional Eden sensor(s) can be mounted on a machine to
detect working place.

Eden can communicate through wood and plastic
Wood, plastic and other non-metallic materials between Adam
and Eva let the communication signal pass.

Eden can be hidden in doors and hatches
Because of the small size, Eden can easily be hidden in
frames or guards.

Mounting — Eden

Installation and maintenance for Eden

Eva can be turned in a number of different ways relative
Adam. Depending on the cable connector used to connect
Eden, different protection plates can be necessary in order to
avoid damage to Adam. The protection plates (DA1) supplied
with Adam M12-models connector are recommended for this,
see figure below. Also, the mounting spacers supplied must
be used in order to physically protect Eden from damage.

— Mounting with one protection plate (DA1) for Adam M12
using prewired moulded M12 connector. For M12 connec-
tion, a straight contact is recommended.

— Mounting with two protection plates (DA1) for Adam M12
using M12 connector with glanded cable.

— Wrong mounting without protection plate may cause per-
manent damage to sensor.

Sensing distance between Adam and Eva: 0-15 mm +/- 2 mm
Minimum distance between two Eden pairs: 100 mm

120

DA1,
protection plate 2.5 mm Safety screw W
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Adam M12
Dimensions

Adam M12

2 1 .
s@ £ ® | -
3 4 )
30
3(4%) 2! R1 (2%)
S o
. A -]
§ '\Qf | -]
g \ ; d s
i 3
3 \ g
% @ -]
R =N
N o
c!.
% w3
Adam M12 AS-i
2 1 ‘
ej @1
30
4 21 Rl (2%)
NN I &
S 0 -
“ x ) g 3
g & %
T 4]
- © . §=t
ﬁm \E :
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Eden
Connection examples

Connection of Eden to Pluto

N A

+24V
ov
EDEN 2 SANDARE 1 MOTTAGARE 1
Ny, TRANSMITTER 1 RECIEVER 1
@ e

c C
ekl L|| ElelzllE L
Sle = HE] =

HHEHE HHEHE
1 rest
|
T
L
[ Ly
-g +24V OV D CL CH 10 " 12 13 14 15 18 7 I I
3 | |
o 24VDC
5 Type: PLUTO JOKAB SAFETY | |
g 1 L
1 1

: R N
1 V2| 2 L
g 1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1L QO 2L Q1 Q2 Q3 | |
+24v | |
L
|
|
| |

;035 Anvidnd alltid transientskydd t.ex. VDR!
NOTE: Always use transient suppressors, e.g. VDR's!

Connection of Eden to Vital 1

EMERGENCY STOP

EMERGENCY STOP SMILE 11EA TINA/INCA TINA
1[z[sT4]|s 3w
24v0C
e - RESET
—|n|m[+|e
WFO HHAHE Jrest NFO
PLC 1
info =
Ll su TEST
o PPy ) G W | ! . Supply Supply 1 |
AI AZ S1 p1 T1 B2 Rt X1 X4 Y14 Al A2 S1 1 T1B2 Rt X1 X4 Y14
1 1 1 1 1 X1 X4
Reset A AZ st Bt 32 Y14 Al A2 Te’wmo

EDEN med monuell Sterstiining

Test ool
est/Auto
B)EDEN s’ memse C) Mostopn me A oot iy fterstining F)NsﬂS?ga [rsa S gh"ntﬁ'hf";n e m?":

-
|
e
A A2 ster T B2 R Tﬁv):“o | | Emergency stop with TINAZA and
24VDC Reset |
Type: ITAL 1 JOKAB SAFETY | |
\,1_ \,I_ 82] {81 |
BLEL) |
| TRANSMITTER  RECENER
13 14 23 24 Y14 Info | SPOT..T SPOT.R EM
N ¢
' A« W
r i"én | | TS |+ TR s
j:’_ s| +24VDC | | | | | —A«-n < |w - «-»vv.‘n |_| aw
- L[ [ *gm%
|

L= 0 1L

)EDEN med manusll storstdining samt

&vervukn;: yt}re I;eo«nluk;orer relder

with manual re:

monitoring of extemal contactors/relays Suely Supply 1 W12 Comector/Cable

1 1 1 | 4 14
;OBS Anvind alltid transientskydd t.ex. VDRI ) Al R sie 52 x A st e TIBZ R X.:.“):}Az:: Pin 1 = brown
NOTE: Always use transient suppressors, e.9. VOR's! D Uusbom SPOT med manuell Sterstining Resst Reset Pin 2 = white nin
afety Lightbeam SPOT with manual reset Pin 3 = blue -

Note! Refer to the Vital 1 )Nsdsiopp med TINA3A och aut. hlcnlﬂllmng Pin 4 = black  1r out
manual for internal Emergency stop with TINA3A and outom. reset. Pin 5 = grey 1 info

configuration when used
together with the light beam
Spot 10/35
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Safety Magnetic Switch
Sense7

Switch operational description

The coded non-contact switches Sense7 are designed to
interlock hinged, sliding or removable guard doors. Its design
makes it advantageous to operate in environments that
require the highest level of safety.

The magnetic switch is small in size which makes it easy to
position and hide on gates and hatches. Sense7 is resistant
to both dirt and water, and has no dust collecting cavities,
which make it useful in environments where hygiene is pa-
ramount. The magnetic switch has a long working life since
no mechanical contact is necessary for operation. Sensing
distance of Sense7 is 14 mm and it has a high tolerance to
misalignment. Actuator is always delivered with the non-con-
tact switch.

Material

The Sense7 switch is available in UL approved polyester

and in stainless steel 316. The stainless steel has a mirror
polished finished (Ra4) suitable for CIP cleaning - food splash
zones according to EHEDG guidelines.

Protection from unauthorised or incidental access

To avoid unauthorised operation of the Sense7 switch, it is
only possible to actuate the coded magnetic switch with the
coded magnet. Other magnets, screwdrivers and tools have
no affect on the switch contacts.
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- Gates
— Hatches
— Position control

_Features:

— Small size

— Up to IPB9K

- LED

- 2NC + 1NO

— Solid State outputs

Safety level

The Sense7 has two closing and one opening contact. Two
contacts have to be monitored to achieve the highest level of
safety regulations, PL e/Cat. 4 according to EN ISO13849-1
together with safety relay or Safety Pluto PLC.

Regulations and Standards

The Sense? is designed and approved in accordance to
relevant standards. Examples of relevant standards are
EN1088, IEC/EN 60947-5-3, EN 60204-1, EN ISO 13849-1,
EN 62061 and UL 508.

"u

Sensing distance 14 mm

Quick connected version fitted
with 250 mm cable and M12.

NOTE! Sense7 versions have 2NC and 1NO circuits. For all
Sense? switches the NC circuits are closed when the guard is
closed and the actuator present.



Technical data — Sense7 series

Article number

Plastic

Sense7 - 2 m cable

Sense7 - 5 m cable

Sense7 - 10 m cable

Sense7 - 250 mm cable with M12
Stainless steel

Sense7Z - 2 m cable

Sense7Z - 5 m cable

Sense7Z - 10 m cable

Sense7Z - 250 mm cable with M12

2TLAO050056R4100

i 2TLAO50056R5100

2TLAO50056R6100

; 2TLAO50056R2100

2TLAO50056R4120
2TLAO50056R5120
2TLAO50056R6120

Level of Safety
EN ISO 13849-1

EN 62061

i 2TLA050056R2120

Up to PL e/Cat. 4 depending upon

system architecture
Up to SIL3 depending upon system
architecture

Safety data
PFH

D
Switching reliability

Proof test interval (life)

2.52x10®

3.3 x 10°¢ operations at 100mA load
47 years

470 years (8 cycles per hour/24
hours per day/365 days)

24 VDC 0.2 A max. rating

24 VDC 0.2 A max. rating

24 VDC 0.2 A max. rating

24 VDC +10%

Minimum switched current 10 VDC 1mA
Dielectric withstand 250 VAC
Insulation resistance 100 MOhm
Recommended setting gap 5mm

Switching distance
(target to target)

Sao 10 mm close (on)
Sar 20 mm open (off)

5 mm in any direction from
| 5 mm setting gap

1.0 Hz maximum

200 mm/m to 1000 mm/s

|IEC 68-2-6, 10-55 Hz 1 mm

IEC 68-2-27, 11 ms, 30 g

IP67 and IP69K

PVC 8 core 6 mm O.D

Operating temperature

Sense? -25°C to +80°C

Sense7Z | -25°C to +105°C
“Material

Sense7 UL approved polyester

Sense’Z Stainless steel 316
“‘é‘olour Red or stainless steel
“Mounting position Any
“Mounting bolts 2x M4

(Tightening torque) (1.0 Nm)

88 _ 88 -
= 78 = = 8 =
450
i
i |
L I hai - ] | 3 =1 o
o ToHd] | ol < [0 o 8
0 o L] - J -~ L o i
Lo [—— B, ¥ I
©5.20
[e0) (")I
¥ ol [] L
of — ol ¥
o Fag | o e o) B /-
Dimension Sense7
88 . ) 88
78 . . 78
m 1 .- [ =1 '3
= 1 'I'\'l 5 L=t
05.40
(’OI (<)
= . — < s
1 N T ’

Dimension Sense7Z

RED BLUE
_—® BLACK NC
POWER Circuit 1
g WHITE _|
—#YELLOW | NC
Circuit 2
*_g GREEN
#ORANGE| NO
- & 1 Auxillary
“_ 4 BROWN | Circuit
RECEIVER 1 RECEIVER 2|

P Y

ACTUATOR

Electrical connection

Sense7 - 250 mm cable with M12
(Pin view from switch)

Colours

M12 8pol

White
Red
Blue

8 1

“,‘-'1

Yellow

Brown

Green
Black
Orange

O N0 |~|W|N

ORANG:I Auxﬂ\ary
BROWN_]| Circuit

— YELLOW
GREEN Clrcuut 2

% WHITE
BLACK O\rcun 1
_BLUE ] ESxtemla\
upply
+RED 24VDC

Cable configuration
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Magnetic lock
Magne

Magnetic lock with indication

Magne is a electro-magnetic lock that is designed for indust-
rial applications and that can withstand harsh environments.
As it is designed with no moving parts, it is durable and long
lasting. The unit is intended for use in preventing unnecessary
process stoppages, i.e. it is not a safety lock. Magne, with

its electro-magnet, keeps a door locked with a holding force
up to 1500 N and magnetic material does not attach to the
magnetic surface when the power is off.

Use of M12 connectors makes it easy to connect several
Magne units and Eden sensors in series enabling control and
monitoring by either a Pluto safety PLC or a Vital safety cont-
roller. Via the connection cable it is also possible to obtain an
indication signal informing if the Magne unit is locked or not.

Accessories:

— Mounting kit for conventional door, with fitting and screws
for assembly on ABB Jokab Safety Quick-Guard fencing
system (5-15 mm door gap)

— Plastic handle

— Handle profile for mounting on a hinged door with ABB Jo-
kab Safety’s Quick-Guard fencing system (5-15 mm door

gap).
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— Electrical locking of doors
and hatches for production
applications that are sensitive
to unintentional/unnecessary
interruptions.

— For safety supervision the
Magne 2 has an integrated
Eden.

_Features:

— No moving parts

— Strong Magnetic holding
force: 1500N

— Can withstand and operate in
harsh environments

— Locked/unlocked indication

— Possible to connect in series
with Eden sensors

— No current peaks on activa-
tion

— Magne 2 in combination with
a handle profile provides a
complete door solution

Magne is easy to install, adjust and
dismantle in and out of the T-slot of the
Quick-Guard fencing system.



Magne

Models and accessories

Magne 1A with installation kit
JSM D21B and JSM D27.

Magne 2A with installation kit
JSM D21B, JSM D24 and JSM D27.

JSM D28 handle profile which cover
Magne completely when the door
is closed.

Magne 2A with installation kit
JSM D23.

Models and ordering data

34B

Magne 1A v2 1500N 2TLA042022R2100 Electro-magnet with 5-pole M12-contact. Anchor plate. Cell rubber.
Magne 1B v2 1500N 2TLA042022R2200 Electro-magnet with 5-pole M12-contact. Anchor plate with perma-
nent magnet. Cell rubber.
Magne 2A v2 Eden i 2TLA042022R1600 : Magnetic lock with indication. Electro-magnet with 8-pole M12-
incl. EVA, 8-pol M12 i i contact. Anchor plate. Cell rubber.
: Adam (built-in) + Eva (free) door position sensor.
Magne 2B v2 Eden i 2TLA042022R1800 : Magnetic lock with indication. Electro-magnet with 8-pole M12-con-
incl. EVA, 8-pol M12 : i tact. Anchor plate with permanent magnet. Cell rubber. Adam
: (built-in) + Eva (free) door position sensor.
Magne 2Ax v2 Eden i 2TLA042022R1700 : Magnetic lock with indication. Electro-magnet with 5-pole M12-
incl. EVA, 5-pol M12 ; i contact. Anchor plate. Cell rubber.
: Adam (built-in) + Eva (free) door position sensor.
Magne 2Bx v2 Eden : 2TLA042022R1900 : Magnetic lock with indication. Electro-magnet with 5-pole M12-con-
incl. EVA, 5-pol M12 : i tact. Anchor plate with permanent magnet. Cell rubber. Adam
: (built-in) + Eva (free) door position sensor.
JSMD28 2TLAQ042023R0100 Aluminum profile used as both door handle and mounting kit for
Magne. Completely covers Magne unit when the door is closed.
JSM D21B 2TLA042023R0500 : Mounting kit for Magne. For conventional door (5-15 mm door
gap). Fits all Magne. Note: When used with Magne 2A/B,-2Ax/Bx a
mounting kit for Eva is also required (JSM D24).
JSM D23 2TLA042023R0200 : Mounting kit for Magne. For sliding door. Fits all Magne.
JSM D24 2TLA042023R0300 : Mounting kit for Eva. For conventional door.
JSM D27 2TLA042023R1000 : Handle/screw for JSM D21 Magne installation kit.
Magne cellular 2TLA042023R3600 i Spare part. Cellular rubber t=10 mm
rubber
Magne Anchor plate 2TLA042023R1300 Spare part. Anchor plate A (without permanent magnet). Width 32
32A mm. Included with Magne 1/2
Magne Anchor plate 2TLA042022R2300 Spare part. Anchor plate A (without permanent magnet). Width 34
34A mm.
Magne Anchor plate 2TLA042023R0400 Spare part. Anchor plate B (with permanent magnet). Width 32 mm.
928  Included with Magne 1/2
Magne Anchor plate | 2TLA042022R2400

Spare part. Anchor plate B (with permanent magnet). Width 34 mm.
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Technical data - Magne

Level of safety
For interlocking switch Eden. Not valid for
locking function.

IEC/EN 61508-1...7 i SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e/Cat. 4
PFH, ” ”  4.50x10° -
“Powersupply  Magnet: 24VDC +/- 15%

: Eden: 17-27 VDG, ripple max 10%
“E(')‘vver consump;[‘ion ) ) Magﬁé;[: 7 W (800 mA at 24VDC) S
Eden: 45-55 mA (see data for Eden)

“6ﬁ‘>erating temp."range —20"6{0 +50°C S
“Er“otect\on c\assu H ) Pes
“‘Wélght ) Magr'{‘é‘t 610 g, Magne 2: 700 g,HAnchor 32A/B: 290 g, Anc'ﬁuc;r 34A/B: 308 g
“Méteria\ """ Anch& plate and magnet: steel R

Housing: Aluminium
Potting: PUR, epoxy

Holding force 24 VDC: Min 1500 N
£ 0VDC: 0N (Magne 1A/2A/2Ax)
£ 0VDG: 30 N (Magne 1B/2B/2Bx)

Contacts Reed sensor (not safe)
mé;}\‘/itch current muax ) ) 100 mA """""
“Méchanical life ) ) ) >107 g\)\‘/itch operations
“6(;nnector """ M12 'é:‘pole male connector (I\/Iagkﬁ‘e 1A/B 2AX/BY)

Connections i Magne 1A/B:
* (1) Brown: Locking, +24 VDC
(2) White: Sensor supply
(3) Blue: 0 VDC
¢ (4) Black: NO-contact
: (5) Grey: NC-contact
Magne 2A/B:
(1) White: Dynamic signal input
¢ (2) Brown: +24V DC
(3) Green: Locking, +24V DC
(4) Yellow: Locking, OV DC
(5) Grey: Info closed (max 10 mA)
i (6) Pink: Dynamic signal output
(7) Blue: OV DC
(8) Red: Info locked (max 100 mA)
Magne 2Ax/Bx:
. (1) Brown: +24 VDC
2) White: Dynamic signal input
3) Blue: 0 VDC
i (4) Black: Dynamic signal output

(
(
(
(

(5) Grey: Locking

Conformity EN ISO 12100-1:2010, EN ISO 13549—1:2008, EN ISO 13849-2:2008, EN 62061:2005,
EN 60204-1:2006+A1:2009, EN 60664-1:2007, EN 61000-6-2:2005, EN 61000-6-4:2007,
EN 60947-5-1:2004, EN 1088+A2:2008
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Magne
Dimensions

©10,7 DEEP 7(2x) P 6,6(2x) M12 5-pole
I I I
3 3 | |
‘ I |
20,75 ! 123 ! 18,5 23,5
21,65 158
205
Dimensions Magne 1A/B
@11 DEEP 7(2x) 0 6,6(2x) M12 5/8-pole
I I
: | |
I |
20,75 ! 123 ! 18,5 91
21,65 158
260
Dimensions Magne 2A/B, -2Ax/Bx
M8 (2X) #10 (2X)
4 _ /
& - | & 208 @ |
9,1 I I 100 10 I I 100
T T 130 T T 128
Dimensions Anchor plate 32A/34 (without permanent magnet) Dimensions - cellular rubber
D14
|
N 3
7*’7’7’*’\?*’7’7’7’ B
I
130
100 £0,20
i P
> >
M8(2X) Fe °
gle
% o~
7 1 g
AT 1T 177
2 SECTION A-A
Qo
=
Installation tolerance (general) Dimensions Anchor plate 32B/34B (with permanent magnet)
NOTE!

All dimensions are in mm
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Magne
Connection examples

Holding force - Magne 1 and 2

1600 +

Holding force / Hallkraft

1400

1200

1000

800

Newton

600

400

200

10 15 20 25 30
Volt

35

Connection example - Magne 1 and 2

..AA
-
-
-
-

N
w
-~
o

brown
white
blue
black
groy

N
w
N
@

Lock / las
Comm. / gem.

0 VDC

Locked / l&st
Unlocked / olast

4 5 6 7 8 9 10
Mogne 2 Magne 2AX/2BX

N, N,

Col REED *

’ Il
+ - U1 + -
e } } } }
T T i T T ‘ ‘ ‘ ‘
2 1 7 6 5 3 4 8 2 1 7 6 5
<] 2 1 7 6 5 3 5] 4 8 el 1 2 3 » 4 5
g2 3 oz g g 2 s g % 3 % g
5| % 5| 5| s & 8 ¢ sl 5| 5| &l 5

N
~
S
@
w
N
®
N
w
N
)

o £ 9 e T o9 o £ o £ x
8 £85%88¢% a 2573
c S 3% % s> 28
> 5 S e>>7% > 5 S 3
I Ao 85338 -
I 58983 °% 3 d E
3 s X c £
S 23 %% 55
A3 83 s a3
95 - -
AN
> £ ¢
e £ ¢t ¢
s § S
S 0 o<
235
S

Anmérkning Remark
Connection Magne 1, 2 and 2AX/2BX
Inkoppling Magne 1, 2 och 2AX/2BX

Konstr DesigniCodk Appr_|Datum _Date
LAFE 100121

Blad  Sheet

Ritod Drown [Sidor _Pages [Ritn nr _ Drawing no

Forls Cont
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Magne

Connection examples

Connection example - Magne 1 in series

1 2 3 4 5 6 7 8 9 10
Magne 1 Magne 1 Moagne 1 Moagne 1
= REED = REED = REED = REED
cot Cot Coll Cot
12 3 4 12 3 4 5 12 3 4 s 12 3 4 5
1 T2 T3 T4 T5 g1 T2 4 s 1 T2 T3 T4 5 1 T2 T3 T4 T5
3£ g 3§ g B = 3 f s 3 g
5 H 3 5 5) & 3 3 s o) 5 = 3 5 &) 5 = 5 5 &)
1 2‘3{4‘5 1‘2‘3‘4‘5
N8 o )
x © x5
] oY
o 52
3 S
X
<
Anmarkning Remark Korstr Desian[Godk Appr _[Datum Date Blod Sheet
Connection Magne 1A 070613
Inkoppling Magne 1A Ritad Drown [Sidor _Pages |[Rftn_nr_Drowing no Forts Cont
LAFE
Connection example - Magne 2 in series
1 2 3 4 5 6 7 8 9 10
Mogne 2 Magne 2
X N
g Ny
ADAM - ADAM -
cot REED Colt REED
+ - o1 + - U
Pe | } } } ¢ | | | |
T T T T T T T T T T
2 1 7 6 5 3 4 8 2 1 7 6 5 3 4 8
2 1 7 6 T5 3,74 T8 T2 1 7 6 T5 T3 .74 T8
H 2 ° x | < ° z 2 ° x > € o
2 < 32 £ o 2 B 3 2 = 2 £ 2 2 3 T
5| % @& & s o 8 @ 5 5| 5| & 5 & ¥ ¢
O £ 0 ¢ T QO T
a = a3 9 Aa g
> £2 % ¢8> 5%
e es8a3cd
c 3 . 3P
2 2% 388
$ 8 J 5
PN
DN S
o £ &
& £ ¢ <
s 5 <
3 5
3
Anmarkning Remark Konstr Design/Godk Appr[Dotum Dote Biod Sheel
Connection Magne 2 Eden LAFE 080323
Inkoppling Magne 2 Eden Riiod  Drown [Sidor Poges [Rtn nr Drowing no Forts Cont
LAFE
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Process lock
Dalton

Use:

— Door and hatches

_Features:

— Small and robust

— Integrated with Eden

— High enclosure classification
P67

— Withstands harsh enviroments

— Low current consumption

— Status information with LED
on the lock housing and in the
cable connection.

Dalton - the intelligent process lock

Dalton is a locking unit that is intended for use in preventing unnecessary process
stoppages, i.e. it is not a safety lock. It can be used either as a free-standing lock
or integrated with Eden as a safety sensor. In the unlocked state the door is held
closed by a ball catch and in locked state the balls are mechanically blocked so
the lock tongue can not be pulled out. If necessary, the holding force of the ball
catch can be adjusted. The device only allows to lock when the ball latch is centred
around the lock tongue, and when Eva is with Adam (depending on version). When
an input is supplied with voltage, the ball catch is locked.

Dalton is easily connected with an M12 connector. The Tina junction block can be
used for distribution of both the safety and locking functions. The Dalton status is
indicated by LEDs and can also be read by a PLC via the information output.

Dalton has a modular structure

The Dalton process lock has a modular structure and can be combined in different
ways depending on position, installation and function. You choose the lock housing,
lock tongue and fixing plate yourself to create a complete Dalton.

Installation

Dalton offers many different installation possibilities as the lock tongue may enter
the ball catch from three directions. In order to ensure that Dalton works without
any problems, the ball catch must be resting, i.e. the balls not pressed in by the

lock tongue when the door is in closed position. Dalton's brackets are therefore

made to ensure easy adjustment of the lock tongue and ball latch positions.

Dalton is easy to install, adjust and dismantle in
the Quick-Guard fence system's T-slots.
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Dalton
Modular structure

1. Choose Dalton lock housing according to your preferences:

Dalton M11/M31 If you only need to be able to lock your door/hatch (8-pin/5-pin M12)
Dalton M12 If you want to lock your door/hatch and also have the interlocking switch Eden
installed with one cable, common for both Dalton and Eden.

Dalton LOO If you only need to use Dalton to keep the door fixed and closed

Dalton M11

with 8-pin male contact

Dalton M12

with 8-pin male contact, 5 pin female
contact for Adam

Dalton M31

with 5-pin male contact

Dalton LOO

as ball latch, no electrical functions.

2. Choose a lock tongue depending on how the door/hatch is closed.

Lock tongue A

Selected when the door

closes to the Dalton front

Lock tongue B

Selected when the door closes to
Dalton‘s upper or lower side

Lock from front - Tongue A Lock from lower side - Tongue B Lock from upper side - Tongue B For Dalton LOO both lock tongues can ﬂ
be used regardless of the operating

direction

3. Choose a fixing kit that fits your installation.

. _“’ oy o -. . IU - e , — F > Lo
o | ! (8 1r ' i -~
Fixing kit 1 Fixing kit 2 Fixing kit 3 Fixing kit 4 Fixing kit 5 Fixing kit 6
for Dalton and for Dalton and Adam for Dalton ad- for Dalton and Eden for Dalton, small for Dalton and Eden,
lock tongue and also for lock apted to ABB adapted to ABB bracket for lock  small bracket for lock
tongue and Eva Jokab Safety Jokab Safety fencing tongue tongue

fencing system  system

Read the manual for further information about correct installation of Dalton

Accessories - Dalton

Tina 12A junction block Transfer cables

Tina 12A can be used to connect two Daltons with Edens with A transfer cable can be used when the Dalton's 8-pole con-
one cable to the apparatus enclosure. The summed informati-  nector is to be connected to the 5-pole M12 connector of

on that indicates the states of both the Dalton and Eden also Tina 4A or Tina 8A. Note that the info-signals from Dalton and
goes to the apparatus enclosure. Adam can not be used.
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Technical data — Dalton

Article number

2TLA020038R3000

Connections

Connector to connect Dalton (varies
depending on type)

8-pole male plug, M12

5-pole male plug, M12

Outlet for externally connected

Colour markings (pins)
Function

Dynamic input signal, Adam
+24 VDC

Lock signal

Not used

Information Adam

Dynamic output signal, Adam
0VDC

Information Dalton

Adam female plug M12, 5-pole

8-pole Colour :5-pole Colour
i1 i (White) ;
A 2 A (Brown) A 1 A (Brown)
3 (Green) 4 (Black)
‘4 (Yellow) i2 | (White)
5 (Grey)
6  (Pink)
7 (Blue) 3 (Blue)
i8 {(Red) 5 i Grey)

Warning Dalton locks mechanically.
be permanently damaged.

If the lock is forced, the Dalton can

Conformity (lock only)

“EN 61000-6-4:2007,

N 61000-6-2:2005

Dalton LOO

Dalton M11 2TLAO020038R3100
Dalton M12 | 2TLA020038R3200
Dalton M31 2TLAO20038R3300
Lock tongue A 2TLA020039R0800
Lock tongue B . 2TLA020039R1000
Fixing kit 1 2TLA020039R0000
Fixing kit 2 | 2TLA020039R0100
Fixing kit 3  2TLA020039R0200
Fixing kit 4 2TLA020039R0300
Fixing kit 5 2TLA020039R0400
Fixing kit 6 | 2TLA020039R0500
Accessories

DA 1 ¢ 2TLA020053R0000
M12-CT0214 2TLA020060R0100
Tina 12A | 2TLA020054R1800
Level of safety .
For interlocking switch Eden. Not

valid for locking function.

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e/Cat. 4

o S —
For interlocking switch Eden. Not 4.50x10°

valid for locking function.

Locking function

M - Locked when energised
L - Only ball latch

LED indication - Dalton

Colour

Black

Operating voltage

Current consumption
Unlocked

Locked

Lock input
Information output

40 mA

130 mA
5 mA
Max. 10 mA

LED indication

-=Red -=Green|:|=Paus :

nformation function

Eden See the data for Adam M12
Operating temp. range 0t el
Enclosure classification Pe7
Holding force A
Unlocked 25-100 N

Locked | 2000N

Material

Ball catch, securing plate
Enclosure
Lock tongue, securing plate

Anodised aluminium
Anodised aluminium
Stainless steel

- Locked

- Closed but unlocked

- Open

Alarm: i

-:-:-:I:l 1Hz Lock has not entered the
unlocked state

| i 1Hz Eden or ball catch not in
position = open

| IR N 1Hz Open, locking not permitted

-:-:-:E 1Hz Lock has not entered the
locked state

N [ i 1Hz Undervoltage - locking not
permitted

| |l | 1Hz Overvoltage

BEEN BN BN | | tHzOvertemperature (> 80°C)

Chemical resistance
Stainless steel

Anodised aluminium

Good resistance against most
acids except hydrochloric acid and
sulphuric acid.

Very good resistance against
corrosion, good resistance to most

acids.
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Dalton
Dimensions

63
8 , 137
2 »
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4] e 49 ‘
33 @ 28 1) o R °{g “i, 40
o —— B =i . 28 [0
17,5 87 g b
49,5 87
115 - 202,5
o] 2 2
(o]
| & | E | Ty
26 26 ' " IFm )
6 & | IR
27 | 5 a 6 27# ( | = — ]
7 7
101 101

Bracket 1 with Dalton Bracket 2 with Dalton and Eden

144
32
71 7
8 2
g .
78 =
78 P
10
70
[e] [
ENOR %O |
87 87 A
IR
| [ J:L\
=] =] =}

Bracket 3 with Dalton Bracket 4 with Dalton and Eden

40
28
40 6 %
¢3~
28 37,5 +®
37,5 % v
85 8 1*® ‘ | | OF% = = =
, ® 28 (0) 17 |2
* 1 ] é‘ — ] 85 | L
5 I 28 ()17 26
75 - = ‘ I N — 3 o o7
* 115 * 87 *
101
101 ™ 7 oy
7 %ﬁ &
2
| o 2 | |o
#—O : =
26 Y
x o 1= EEIS
27|

Bracket 5 with Dalton

Bracket 6 with Dalton and Eden
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Dalton
Connection examples

Connection example - Dalton M11, M31 and M12

DALTON M11 DALTON M31

+24LV LOCK INFQ +24LV

oV
B2 §1 @7 @6 @5 03 Q@4 @8

0V__LOCK INFO
3 b 5

2L IN V. OUT INFO
vl w2 93 wh s
DALTON M12

EDEN DALTON
+24V_IN__ OV OUT INFO LOCK INFQ
iz B i7 @6 @5 @3 Bt Qs

%Emf*éia %Eaés §§al§5552
p=2 i~2 p=2 oz p=2 p=3 2 i~2 & i-2 & & & z &
+24V T T $24V.
ov. ov.
o o fnd
S £ ° =
2
=z =z =z z
x 2 ~ 2 = ~ =4
38 < 8 = a8 8 =
S o S a = = e
Connection example - Dalton M12 and Vital
DOOR 1 DOOR 2
+24V +24V
EVAE
ADAM E
o x
EVAE +26V_IN__ OV OUT INFO
ReseTRA— (X) A ENE
2| o ADAM E R LA i
+24V_IN__ OV OUT INFO T -
i1 g2 i3 it is 1 B2 g3 QL @5
DALTON M12 DALTON M12
42LV_IN 0V OUT INFO LOCK INFO 42LV IN OV OUT INFO LOCK INFO
iz §7 §7 @6 B5 @3 Q. Qs iz §7 @7 @6 @5 @3 B+ Q8
202 01 B7 QBe A5 B3 B4 U8 a2 41 A7 {6 ‘I:s 3 L4 018
S2LV N0V ouT LOCK SV N0V OUT LOcK
EDEN DALTON
«2bV N OV OUT INFO LOCK INFO TINA 12A
e Lo W T T By T Ty
TEST [ N .
= Hg 2 48§ 4 :
i-2 i-2 2 i-2
T T T PLC DALTON INFQ
PLC LOCKING SIGNAL
O O O O
Al Xb X1 St Bl m B2 Rl
VITALT °: PL(EDENINFQ
I'\' - -
Az Y 13 14 23 24
o o Q Q o
o ov

9/25 2TLC172001C0202 | ABB Safety Handbook



Dalton
Connection examples

Connection example - Dalton M12 and Eden through Tina 4A

DOOR 1 DOOR 2 DOOR 3 DOOR &
[EVA [EVAE
ADAM ADAM ADAM E
426V || OV OUT INFO 2LV I 0V__ OUT _INFO 24V I 0V__ OUT INFO
U 5 T 82 B3 @b @5 1 42 B3 At @5
_D
1 2 3 L 5
‘DALTON M12
+24V | 0V OUT INFO LOCK INFQ INFO
2 1 7 6 5 3 L 8 L 8
CEd 12D At =t —
2 g1 f7j 6 85 B3 QL Q8 Cfiiirjﬂiffifiif)
M12-CT0214 241 87 be 85 33 4L de
M12-CT0214
(4 ) v
U LT
CZELd=D (O N O D)) CZES1-D CZEL1=D
- — {3
N 2 3 L 5 zh1 2 3 L 5 301 2 3 L 5 L1 2 3 L 5
26V N 0V OUT INFO «2LV N ov OUT INFO 24V N ov OUT INFO S2LV N ov OUT INFO
+24V N v out INFO FROM PLUG: 1 2 g L ;HNAP:ARY TINA LA
Tl s | s 6« 1 o |n
N N R N
+2LV. +2LV.
VITAL: T1, PLUTO: IQ
ov. ov.
VITAL: R1, PLUTO: |, 1Q _ - z
Connection example - Dalton M12 and Eden through Urax (AS-i)
DOOR 1 DOOR 2 DOOR 2
RESET
— J SMILE 11RA
—
ADAM b ’W’
+24VIN__ OV OUT INFO L3 I 0o Ts
i 52 i3 i+ §5
DALTON M1 DALTON M12
+24V ov LOCK INFO 42,V IN_ OV OUT INFO LOCK INFO
i2 @07 @7 @6 Qs i3 W+ s i2 01 @07 Be @5 03 @+ s
2 81 7 86 g5 B3 he de CEd1ZTFZ -
M12-CT0214 T ,\E/ ,\E/ ]E/ 2 1 7 86 85 B3 B4 A8
M12-CT0214 1 I 1 17
T j T
T M2 M3 By Bs o1 B2 &3 Bu s 281 M2 B3 by bs
+24V PULSE 0V IN  0UTt +24V PULSE 0V IN  0UTt PULSE IND 0OV IN
URAX-A1 PULSE
ASis  ASi- ASis  ASi- +24V OV URAX-B1R
ASl+ J [ J [ ASl+
ASI- P P ASI-
+24V +24LV
ov oV
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Safety and process lock
Knox
ce ©

Intertek

— Safe locking of door to a cell/
line with long stopping time.

— Prevents unintentional inter-
rupts of processes

_Features:

— Double locking function
as specified in PL e/Cat.4
(EN ISO 13849-1)

— Withstands harsh enviroments

— Status information with LEDs
on the lock and at cable con-
nection.

— Controlled in locked and
unlocked positions - position
power failure.

Knox - Double safety lock as specified in PL e/Cat. 4 — Electronic connection only on
Knox is a double lock that complies with the highest safety level (two lock cylinders the door frame.
with monitored positions) that can be used both as a safety and process lock. The — Robust design

locking function is electrically controlled and is bi-stable, i.e. it retains its position
(unlocked/locked) in the event of a power failure. Dual signal for unlocking is safe at
both short-circuits and cable breaks.

The handles operate as they would on a normal door but the exterior handle also
have a reset function, why a separate reset button is not necessary and the interior
handle that can be used for emergency opening also in locked state. The design
and durability of the lock mean that it is ideal for harsh environments as the sensors
are non-contact and the lock is manufactured of stainless steel. Knox is available

in a number of adaptations such as left-hung door, right-hung door, inward and
outward opening, with manual unlocking and for sliding door.

Knox is easy to assemble, adjust and dismant-
le in and out of the T-slot of the Quick-Guard
fencing system.
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Knox in 4 different states

Open Emergency opened

Reset, openable Operational mode locked and reset
(emergency opening only)
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Models and ordering data

Door part Right Left
Outward opening without manual unlocking Knox 1A-R v2 Knox 1A-L v2
2TLA020105R5000 2TLA020105R5100
“E)utward opening with manual unlocking Knox 1AX-R v2 Knox 1A><Lv2
2TLA020105R5800 2TLA020105R5900
Wihward opening without manual unlocking Knox 1B-Rv2 Knox 1BLv2 """
| 2TLA020105R5200 | 2TLA020105R5300

Inward opening with manual unlocking i Knox 1BX-R v2 Knox 1BX—'L v2'
2TLA020105R6100 2TLA020105R6300
méliding door without manual unlocking Knox 1F-Rv2 Knox 1F-Lv2
2TLA020105R6400 2TLA020105R6500
méliding door with manual unlocking W““Knox 1FX-R v2 Knox 1FXLv2
2TLA020105R6400 2TLA020105R6500
Frame part .
Knox safety lock Knox 2A v2
2TLA020105R2200
mknox process lock N.I‘(nox oxve
2TLA020105R2300
Accessories
PC plate for Knox on mesh door 2TLA020106R0000 When mounting Knox on door with mesh the accessory PC
g plate for Knox is recommended. This is to avoid emergency
opening from the outside.
“ESCU’[CheOH plate for Knox (without emergency ~ 2 When mountlng Knox on a low door it is recommended to

| 2TLA020106R0600
release handle) :

replace emergency release handle to prevent opening from the
outside by reaching over.

Al A A

/Al A

/ N\

Knox door part 1A-R Knox door part 1A-L Knox door part 1B-R
and frame part 2A and frame part 2A and frame part 2A

Maintenance mode

If any work is to be carried out inside
the hazardous area, a padlock can be
put in place in any of the two locking
bolts to prevent the door from locking.
This can also act as an indication of
presence within the hazardous area
(only helpful if operators are informed of
the use of padlocks).

HF

NOTE! The use of padlocks is not a part
of the safety function and only serves as
an additional measure to reduce the risk
of entrapment.

NOTE! Cable outlet on frame part must
be mounted upwords.
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Knox door part 1B-L Knox door part 1F-R Knox door part 1F-L
and frame part 2A

and frame part 2A and frame part 2A

Door part Knox1

Frame part
Knox 2



Technical data - Knox

Level of safety
EN ISO 13849-1

{ PL e/Cat. 4

PFH,

4.50x10°

Lock function

S/M - unlocked and locked with voltage.

Operating voltage

24 VDC +/- 10%

Operating temperatur

Power consumption
Electronics
Lock/lock inverse

+5°C...+55°C

70 mA (in locked position)

135 mA (when locking/unlocking)

Total max Knox 2A 160mA, Knox 2x 165mA
Information output Max. 10 mA
Insulation class

Holding strength

IP65

5000 N (10,000 N ultimate breaking strength)

Unlocked
Locked £ 5000 N (10,000 N ultimate breaking strength)
Connection Male plug M12, 8-pole

Connections Knox 2A
Function

Dynamic input signal
+24 VDC

Lock

Lock inverse
Information Locked
Dynamic output signal
0VDC

Information reset
Connections Knox 2X

o N O o B~ W N =

Colour

@
ke
o
5

Function 5-pole Colour
+24 VDC 1 (Brown)
Dynamic signal input 2 (White)
0VDC 3 (Blue)
Dynamic signal output 4 (Black)
Lock 5 (Grey)
Warning

Knox locks mechanically. Forcing the lock may damage Knox permanently.

When mounting Knox on door with mesh the accessory PC plate for Knox is recommended. This is to prevent emergency opening from the outside.

When mounting Knox on a low door it is recommended to replace emergency release handle with the accessory Escutcheon plate for Knox to prevent

opening from the outside by reaching over.

Conformity

2006/42/EG EN ISO 12100-1/2:2003, EN ISO 13849-1:2008, EN 62061:2005, EN 1088

LED indicator - Knox

LEDindicator

=Red - =Green l:l =Paus

-
m
W)
—

—
m
O
N

=
Function 5]
100 +3
LED]
I, @)
908 LED2 Sl ass
a
Locked (and reset) B /7 4
L . 5]
Locked, no dynamic signal in X — %}
o

©r
Unlocked H
Reset @0 @
Not reset %7 ﬁg

58
10 47,50 0 | “ LF

Alarm LED 2

|

- 110
Dirt indicator reset sensor [F [ J
Reset &

Not reset

256
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Knox

Connection examples

Connection example - Knox

1 2 3 4 5 6 7 8 9 10
Note: System must be connected using
Knhox
~ fuse of max 6A
N +24v
Reset
@ Sensor
ADAM
+ no- w1
2 1 7 6 5 4
\i \iJ \ij \iJ \iJ \ij \iJ \iJ
c[2 1 7 6 5 3 z 4 8
= 2 © ~ > c o
<4 < 3 < o 2 3 B
Qo = Qa Q. o O > -
< >
’ 2 1 ‘ 7165 [3 4‘ 8
O £ O ¥ :
a = a3 3 % z %
< > 9O x o =
> > > U a o
¥ A o £ o < x 2
Y] S < w Y
c + < S o}
PO N =
A © -
<
o |
«
&

Anmérkning Remark Konstr DesignjCodk Appr [Datum Date Blod Sheet
Connection Knox LAFE 080223
Inkoppling Knox Ritad Drawn [Sidor _Pages [Ritn nr_Drawing 1o Forts Cont

LAFE
Connection example - Knox with other unlocking
1 2 3 4 5 7 8 9 10
Knox
X +24v Signal for unlocking from other sofety
4 system. The system will lock Knox if there
Reset is no signal for unlocking
Sensor|
ADAM @ Vital 1 is used to monitor the locking.
Notel: System must be connected using
+ o o- o o fuse of max 6A,
[ T R Note2: Signal for unlocking must be o
2 1 7 L] 5 3 4 8 safe signal from system in same
i i i i i i i i enclosure.
g2 T1 T7 Ye Vs T4 T8
g 3 g 8 § 3 =
3 H 3 g 5) 5| 3 £
Info reset
Info locked
Signal for unlocking
I < Sofe signal
Bl T B2 Rl Al Al
JOKAB SAFETY / /
Type: Vital 1
ype: Vit A2 A2
Anmarkning Remark Konstr Desigr[Codk  Appr |Dotum  Dote Blod  Sheet
Cannection Knox, vital and external unlocking LAFE 090224
Inkoppling Knox, vital och extern upplasning Ritod Drown [Sidor Poges|Ritn nr  Drowing no [Forts  Cont
LAFE
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Knox
Connection examples

Connection example - Knox with downtime monitor
1 2 3 4 5 6 7 8 9 10
Knox
N 2uv Standard PLC is used for locking and
7 unlocking but the safe standstillguard is
Reset used to avoid unintended unlocking.
Sensor|
ADAM @ Vital 1 is used to monitor the locking.
Note: System must ke connected using
O L T fuse of max
2 1 7 6 S 3 4 8
el 2 1 7 6 5 3 = 4 8
52 e ¥ 3 s| 2
5105 3 3 B B 3| s
Al A2 g1 T B2 R1 +24V 0OV IN IN +24v OV \Y Al
JOKAB SAFETY Type: Type: Safe j j
Type: Vital 1 Standord PLC - standstillguard \ A2
[Anmdrkning Remark [Konstr Design[Godk  Appr [Dafum Date Blad Sheet
Connection Knox, vital and stondstillguard LAFE 090224
Inkoppling Knox, vital och stillestandsvakt Rtad Drawn [Sidor Pages [Rkn nr_ Drawing no [Forts Cont
LAFE
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Safety Interlock Switch
MKey5

Switch operational description

MKey5 Interlock switches are designed to provide position
interlock detection for moving guards. They are designed to fit
the leading edge of sliding, hinged or lift off machine guards.
The actuator is fitted to the moving part of the guard and is
aligned to the switch entry aperture.

The head can be rotated to provide four given actuator entry
positions. When the actuator is inserted into the switch the
safety contacts close and allow the machine start circuit to

be enabled. MKey5 has two versions regarding holding force,
12N and 40N. MKey5 has several types of actuators as an op-
tion. A standard actuator key is always delivered with interlock
switches.

Material

Depending on the environment where the switch will be used,
different material can be chosen on the Mkey5. The basic
version is in a full plastic body (polyester) and in cases where
the demands are higher on the interlock switch head, there is
a version with a plastic body and with a stainless steel head.
Both these types give the MKey5 interlock switch a rating of
IP6B7.

In harsh applications as for food processing and chemical
industry there is a MKey5Z Interlock switch with a total rugged
stainless steel 316 body. This version has IP69K enclosure
protection (maintained by a double seal lid gasket) and can be
high pressure hosed with detergent at high temperature.
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LISTED

X-versions)

- QGates
— Hatches

_Features:

— 2NC + 1NO (actuator in)

— 4 actuating positions

— Holding force 12 or 40N

— Upto PL e/Cat.4

— Plastic, Plastic with stainless
steel head or stainless steel

Positive forced disconnected contacts

A positive forced contact provides a forced disconnect of the
safety contacts at the withdrawal of the actuator. The design
of the MKey5 ensures that the contacts will not fail or be held
in a normally closed position, due to failure of the spring me-
chanism or that welding/sticking of the contacts can occur.

Safety level

The positive forced disconnect contacts gives a high safety
level and the interlock switch has an anti-tamper mechanism.
By combining the MKey5 with one of our suitable safety
control module, for example a safety relay from the RT-series,
Pluto safety-PLC or Vital module, the requirements for both
hatch and gate switch supervision can be fulfilled. To obtain
the highest level of safety, two switches per gate are required.

Explosion Proof version (X)

MKey5 also exist in versions with certified explosion proof
contact block (X-versions). MKey5ZX is in stainless steel and
can be used in European Zone 1, 2, 21,22 enviroments (Gas
and Dust). Preassembled with 3 meter cable.

Regulations and Standards

The MKey5 is designed and approved in accordance to
relevant standards. Examples of relevant standards are

EN 1088, IEC/EN 60947-5-1, EN 60204-1, EN ISO 13849-1,
EN 62061 and UL 508.



Technical data - MKey5 series

Article number

Standard : H

MKey5 - 12N 2TLAO050003R0100 e
Mkey5+ - 40N i 2TLAO50003R0101 e — u
| ———

Stainless steel head

MKey5 - 12N 2TLAO50003R0110
MKey5+ - 40N ¢ 2TLA050003R0111
: Actuator
Full stainless steel : 1. Standard Key for plastic head 2TLA050040R0201
MKey5Z - 12N : 2TLA050003R0120 2. Standard Key for SS head 2TLA050040R0202
MKey5+Z - 40N 2TLA050003R0121 3. Flat Key 2TLA050040R0220
MKey5ZX (EX) { OTLAO50003R0125 4. Flexible Key with plastic housing 2TLA050040R0221
~~~~~~~ - - - - B, Flexible Key with metal housing 2TLA050040R0203
Level of safety 6. Flexible Key with SS housing 2TLA050040R0204
EN ISO 13849-1 p to PL e/Cat. 4 depending upon (Key always in Stainless steel)
ystem architecture
EN 62061 p to SIL3 depending upon system
rchitecture - 8 .
Safety data | /?n » [ —— !
i ey r—— i
Mechanical reliability B, .5 x 10° operations at 100mA load il - ) .
Proof test interval (life) 5 years 8 [ ‘ R
MTTF, 56 years (8 cycles per hour/24 ﬁ{fﬁx @ {
....... ) ours per day/365 days) . "_'>."-‘ — Gy I "
Utilisation category C15 A300 3A Fixing Holes 1. 350 FRCNT EMTICT
....... . . . . for M5 Screws LS -
Force/travel for mm - EMD ENTRY
positive opening . ’
....... . . . . ¥ I . Y ! — - '] i {
Acuator entry mini. radius 75 mm Standard Key g — | g P({.‘J @H
00 mm Flexible Key i — IR ——
Max. approached/withdrawal 00 mm/s — —— ORI R . L =
speed L w 12 L 24n 3 2
Actuator tainless steel
Mechanical life million switch operations Dimension MKey$5
Rated insulation/withstand voltage OOVAC / 2500VAC
Vibration resistance EC 68-2-6, 10-55Hz+1Hz, o &8 o
xcursion: 0.35 mm, -Pa ..
) | eme—
....... octave(mln . . @ 1"{_1;‘__'.' '
Contacts NC + 1INO 1 @ .
(actuator key inserted) NC are direct opening action) @ EE K
Thermal current (Ith) 0A | B3| Fans » o
Enclosure protection | @ . N '
MKey5 P67 G . - FRONT ENTRY
MKey5Z(X) P69K and IP67 tor ud Sermes ’ E END ENTRY
Operating temperature 25°C to +80°C ; ey ] i — =
Conduit entries x M20 | = __‘\ IR | il I
....... B . . . 5 / ) : - ril
Material - [ i . ! — |
MKey5 olyester or/and stainless steel 316 R —— 1 -
MKey5Z(X) tainless steel 316 2 = L sm 3 LB
Colour

ed or stainless steel
ny
ody 2 x M5, actuator 2 x M5

,,,,,,,,,, Dimension MKey5Z

Explosion Proof version (X)
Classification ExdIIC T6

(-20°C < Ta < +60°C) G 33 —34 || 2NC 1INC 6.80 6 O0mm
Ex tb IIC T85°C w2 Toven
(-20°C < Ta < +60°C) Db 21 I ‘F 22 21/22 | Open

Rated Voltage 250V AC/DC " —Lr1 2 3a/a open
Rated Current 2 pole 4A

4 pole 2.5A Contact block configurati- Contacts at withdrawal of actuator
on 2NC, 1NO

rrrrrrrrrr For all MKey the normally closed (NC) circuits are closed
when the guard is closed (actuators inserted).
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Safety Interlock Switch
MKey8

Switch operational description

MKey8 interlock safety switches are design to provide position
interlock detection and locking for moving guards.They are desi-
gned to fit the leading edge of sliding, hinged or lift off machine
guards. The actuator is fitted to the moving part of the guard and
is aligned to the switch entry aperture. The possibility to lock the
switch in the protective position prevents unwanted access to
machinery until dangerous operations have ceased.

The locking is useful when applications include:

— processes which cannot be interrupted, such as welding.

— machinery with a long stopping procedure, such as paper
machinery that requires a long braking operation.

— prevention of unauthorised access to a particular area.

The head can be set in four positions, thus providing the safety
device with eight different operating positions. The leading edges
of the actuator key are reinforced and beveled in order to guide
it properly into the hole. The MKey8 series have been developed
with a high holding force of 2000N. MKey8 has several types of
actuators as an option. A standard actuator key is always deli-
vered with interlock switches.

Material

Depending on the environment where the switch will be used,
different material can be chosen for the Mkey8. The basic versi-
on has a rugged die cast housing with a rating of IP67.

In harsh applications as for food processing and chemical
industry there is a MKey8 Interlock switch with a total rugged
stainless steel 316 body. This version has IP69K enclosure
protection (maintained by a double seal lid gasket and seals) and
can be high pressure hosed with detergent at high temperature.
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- Gates
— Hatches

_Features:

— Robust design

— 8 actuating positions

— High holding force

— Upto PLe/Cat4

— Painted metal or stainless
steel

— LED status indication

Two ways to interlock
The MKey8 is available in two basic versions, either with a spring
lock or an electro-magnetic lock.

In the spring lock version, the locking mechanism moves into the
locked position directly when the door is closed and the actua-
tor key is pushed into the switch. The actuator key can only be
released and the gate opened by supplying operational voltage
to the solenoid (A1-A2). The MKey8 also has an emergency

rear release 'unlocking’ facility to enable the actuator key to be
released without the energisation of the solenoid (A1-A2). This
version is called MKey8ER.

MKey8M is the electro-magnetic lock version, the locking me-
chanism is only in the locked position when the solenoid (A1-A2)
is supplied with operating voltage. Release of the actuator key
is only possible when the operating voltage is removed from

the solenoid (A1-A2). The solenoid voltage can be 24 VDC or
230 VAC depending on choice.

Safety level

The MKey8 has double forced disconnection contacts connec-
ted to the actuator key and the locking mechanism. The actuator
key is designed to protect against unauthorised access; no
tools, magnets or similar allow that the MKey8 can be tam-
pered with. To achieve highest safety level in connection with

the machine control system, it is recommended that the MKey8
is monitored by an appropriate ABB Jokab Safety safety relay,
Pluto safety-PLC or Vital system. To obtain the highest level of
safety, two switches per gate are required.



MKey8, MKey8M and MKey8/

MKey8 -Standard version with spring lock

The version of MKey8 with die cast housing and spring lock.
The switch has a contact block configuration of 2NC + 2NC
with positive force disconnection contacts. One pair closes
when the actuator key is pushed into the head (2NC). The
other pair closes when the locking mechanism is in the locked
position (2NC). There are two NO auxiliary circuits, TNO circuit
with indication of guard open and on another 1NO circuit
indication of lock status.

MKey8Z - Stainless Steel version with spring lock

The version of MKey8 with rugged stainless steel housing and
spring lock. The switch has a contact block configuration of
2NC + 2NC with positive force disconnection contacts. One
pair closes when the actuator key is pushed into the head
(2NC). The other pair closes when the locking mechanism is in
the locked position (2NC). There are two NO auxiliary circuits,
1NO circuit with indication of guard open and on another 1NO
circuit indication of lock status.

MKey8M - Power to lock version with magnetic lock

The version of MKey8 with die cast housing and magne-

tic lock. The switch has a contact block configuration of

2NC + 1 (NC + NO) with positive force disconnection con-
tacts. One pair closes when the actuator key is pushed into
the head (1NC + 1NO). The other pair closes when the locking
mechanism is in the locked position (2NC). A 1INO/1NC circuit
gives an indication of actuator status.

- L]
£ -
'EJ_-;r | MKey8/8Z2 -1:; | MKey8M
— L]
2 am, e -
Mo a8 @ 4T wmncecmne— an e

-
"o an i . >

GUARD
OPEN

o

* 0 arromcos 11 #

s ne
SOLENOID

DE-ENERGISED
GUARD OPEN L
. -

6.0 5.0 0 mm
11/12 Open
21/22 Open
33/44 Open
43/44 Open
MKey8/8Z, Contacts at withdrawal of actuator.

6.0 5.0 0mm
11/12 Open Solenoid energised
21/22 Open Solenoid energised
33/34 Open Tongue Inserted
43/44 Open Tongue Inserted

MKey8M, Contacts at withdrawal of actuator.

Schematic circuit: LED1 status of solenoid, LED2 status of lock
(Terminals 33 - 34 are selectable to be used either as power feed to
LED2 or as a voltage free auxiliary circuit to indicate lock status).
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Dimensions MKey8, MKey8M and MKey8Z
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MKeySER

MKey8ER - Standard version with escape release

The version of MKey8 with die cast housing and spring lock
with escape release. The switch has a contact block con-
figuration of 2NC + 2NC with positive force disconnection
contacts. One pair closes when the actuator key is pushed
into the head (2NC). The other pair closes when the locking
mechanism is in the locked position (2NC). There are two NO
auxiliary circuits, 1NO circuit that indicates guard open and
1NO circuit that indicates lock status.

Features

The MKey8ER has manual release button at the rear of the
housing. This can be used where the risk assessment for

the application permit, a non latching manual escape of the
switch lock in case of emergency. The switch must be moun-
ted so that the release button is reachable from inside the ac-
tive guard area. Press and holding the red button will release
the lock mechanism and lock monitoring contacts while the
guard can be pushed open.

=

7y

2. Open the
guard door

o Wi

1. Press and hold
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LED1 status of solenoid LED2 status of lock (terminals 33-34 are selecta-
ble to be used either as power feed to LED2 or as a voltage free auxiliary
circuit to indicate lock status).
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Technical data - MKey8 series Regulations and Standards
The MKey8 is designed and approved in accordance to

relevant standards. Examples of relevant standards are

Article number
MKey8 - Standard

MKey8 - 24 VDC 2TLA050011R0132 EN 1088, IEC/EN 60947-5-1, EN 60204-1, EN ISO 13849-1,
MKey8 - 230 VAC 2TLAO50011R0134 EN 62061 and UL 508.
MKey8M - Power to Lock

MKey8M - 24 VDC 2TLAO050013R0132

MKey8M - 230 VAC 2TLAO050013R0134

MKey8ER - Escape release

MKey8ER - 24 VDC 2TLAO050015R0132
MKey8ER - 230 VAC 2TLA050015R0134

MKey8Z - Stainless Steel ﬂ

MKey8Z - 24 VDC 2TLAO050011R0122 ——

MKey8Z - 230 VAC 2TLAO050011R0124

Level of safety

EN ISO 13849-1 i Up to PL e/Cat. 4 depending upon Actuator
system architecture 1. Standard Key for SS head 2TLA050040R0202
) 2. Flat Key 2TLA050040R0220
EN 62061 Up to SIL3 depending upon system 3. Flexible Key with metal housing 2TLA050040R0203
,,,,,,, ; architecture 4. Flexible Key with SS housing 2TLA050040R0204
Safety data (Key always in Stainless steel)
Mechanical reliability B, | i2.5x 108 operations at 100mA load
35 years
Proof test interval (life) 356 years (8 cycles per hour/24
Top or side

hours per day/365 days)

" AC15 A300 A

24 VDC or 230 VAC, +/- 10%

12 W (MKey8M inrush 50 W)

4 VDC, +/- 10%
MKey8, MKey8ER, MKey82)

0mm

75 mm Standard Key
00 mm Flexible Key

speed

00 mm/s

OOVAC / 2500VAC

EC 68-2-6, 10-55 Hz+ 1 Hz
xcursion: 0.35 mm

octave/min.

A

Enclosure protection
MKey8/M/ER

P67
PB9K and IP67

Operating temperature
MKey8

25°C to +55°C

MKey8M 25°C to +40°C
MKey8ER 25°C to +55°C
MKey8Z 25°C to +55°C
..‘é‘onduit entries xM20
..“!\‘./iaterial '''''''
MKey8/M/ER ie cast painted red
MKey8Z tainless steel 316
mé‘olour edor stainless steel

Mounting bolts

Manual release key
for MKey8Z
2TLA050040R0400
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manual release
points (not on MKey8M)

8 actuators entry positions
rotatable head




Safety Interlock Switch
MKey9

Switch operational description

The MKey9 interlock safety switches are design to provide
position interlock detection and locking for moving guards.
They are designed to fit the leading edge of sliding, hinged

or lift off machine guards. The actuator is fitted to the moving
part of the guard and is aligned to the switch entry aperture.
The possibility to lock the switch in the protective position
prevents unwanted access to machinery until dangerous ope-
rations have ceased.

The locking is useful when applications include:

— processes which cannot be interrupted, such as welding.

— machinery with a long stopping procedure, such as paper
machinery, that requires a long braking operation.

— prevention of unauthorised access to a particular area.

The head can be set in four positions, thus providing the sa-
fety device with eight different operating positions. The leading
edges of the actuator key are reinforced and bevelled in order
to guide it properly into the hole. The safety switch is design
to have a high holding force of 2000N. MKey9 has several
types of actuators as an option. A standard actuator key is
always delivered with interlock switches.

Material
The MKey9 is made in a rugged polyester housing with a
stainless steel head which give the switch a rating of IP67.

Two versions
The MKey9 is available in two basic versions, either with a

spring lock or an electro-magnetic lock.
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_Features:

— Compact and robust
— 8 actuating positions
— High holding force

— Upto PL e/Cat.4

— LED status indication

In the spring lock version, the locking mechanism moves into
the locked position directly when the door is closed and the
actuator key is pushed into the switch. The actuator key can
only be released and the gate opened by supplying operatio-
nal voltage to the solenoid (A1-A2).

MKey9M is the electro-magnetic lock version, the locking me-
chanism is in the locked position when the solenoid (A1-A2) is
supplied with operating voltage. Release of the actuator key is
only possible when the operating voltage is removed from the
solenoid (A1-A2). The solenoid voltage is 24VDC.

Safety level

The MKey9 has double forced disconnection contacts to the
actuator key and the locking mechanism. The actuator key is
designed to protect against unauthorised access; no tools,
magnets or similar allow that the MKey9 can be tampered
with. To achieve maximum safety level in connection with the
machine control system, it is recommended that the MKey?9 is
monitored by an appropriate ABB Jokab Safety safety relay,
Pluto safety-PLC or Vital system. To obtain the highest level of
safety, two switches per gate are required.

Regulations and Standards

The MKey9 is designed and approved in accordance to
relevant standards. Examples of relevant standards are

EN 1088, IEC/EN 60947-5-1, EN 60204-1, EN ISO 13849-1,
EN 62061 and UL 508.



Technical data - MKey9 series

Article number :
{ 2TLA050007R0112

MKey9 - 24VDC
MKey9M - 24VDC (power to lock) 2TLAO50009R0112
Level of Safety :
: X el s
EN ISO 13849-1 i Up to PL e/Cat. 4 depending upon
system architecture
EN 62061 Up t(.) SIL3 depending upon system Actuator
....... . ,, architecture 1. Standard Key for SS head 2TLA050040R0202
Safety data 2. Flat Key 2TLA050040R0220
Mechanical reliabllity B, 2,5 x 10° operations at 100mA load 3. Flexible Key with metal housing 2TLA050040R0203
4. Flexible Key with SS housing 2TLA050040R0204

35 years K .
(Key always in Stainless steel)

Proof test interval (life)

356 years (8 cycles per hour/24
hours per day/365 days)

 AC15 A300 3A

" 24 VDC or 230 VAC, +/- 10%

Solenoid power consumption
MKey9

12w
£ 12 W (Inrush 50W)

1 24VDC, +/- 10%

10 mm

175 mm Standard Key

Top or side
manual release points
(not on MKey9M)

8 actuator entry positions
rotatable head

100 mm Flexible Key e s il
Max. approached/withdrawal 600 mm/s i ]‘ "g'
speed s MKey9 I MKey9M
- SLiwEnt
....... . . ___.:"I_'
Rated insulation/withstand voltages | 600VAC / 2500VAC ind b i . s “T
....... - - . ..o (-2
Vibration resistance i |EC 68-2-6, 10-55 Hz+ 1 Hz o .z WETOCS 1 81 a———a

¢ 1 octave/min.

i excursion: 0.35 mm

oy STVCRCIUT 118—— 413  3e— &34
r e

el SOLENOID -
....... . f I GUARD |_ DE-ENERGISED
Thermal current (Ith) 5A OPEN _d= _ h GUARD OPEN =
Conduit entry 1 xM20
W.Emnc\osure clgssifica‘[ion ,,,‘,I‘P67 '''''''' Schematic circuit MKey9 LED1 status of solenoid LED2 status of lock
Operating temperature ; (Terminals 33 - 34 are selectable to be used either as power feed to LED2
MKey9 225°C to +55°C or as a voltage free auxiliary circuit to indicate lock status).
MKeyOM 25°C to +40°C
Stainless steel 316/polyester
Red
33O OO OO OO O PO OO 0 . m.
Any ,,,,,,,, FROMT ENTEY
Mounting bolts 4 x M5 f g . ::I\ T /
r oS - 4 A !
38 @ &| I "B
] 5 _. = - _:if 5 a ot
ox 5_ %50
Tar B8 Sciewa
[4 places| END ENTRY
B i 2 3 I
48 — 1| weoy
R W
| | E |
Dimensions MKey9 and MKey9M
6.0 5.0 0 mm 6.0 5.0 0 mm
11/12 Open 11/12 Open Solenoid energised
21/22 Open 21/22 Open Solenoid energised
33/34 Open 33/34 Open Tongue Inserted
43/44 Open 43/44 Open Tongue Inserted

MKey9, Contacts at withdrawal of actuator.

MKey9M, Contacts at withdrawal of actuator.
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Control devices

Why should control devices be used? 10/3.

Three-position devices

JSHD4 10/5
Safeball

One- and two-hand devices - Safeball 10/15
Two-hand control station JSTD25 10/19

Two-hand device
JSTD20 10/23
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Why should Control Devices be used?

-for the machine operator to be able to directly start and stop

dangerous machine movement.

In an emergency situation the operator can either press harder or release the

three-position device to stop the machine.

Three-position device

Three-position devices, hold-to-run devices and enabling devices are used during
trouble-shooting, programming and test running when no other safety components
are possible or suitable. The device is held in the hand and the operator can in an

emergency situation either press harder or entirely release the device to stop the
machine.

Three-position devices in different versions
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Ergonomic three-position device, JSHD4 with
double three-position button that gives a stop
signal when released or fully pressed in.

Three-position device fitted to a machi-
ne control unit.

Panel assembly of JSSHD4H2 on a
programming unit for robots.



Two-hand control device

A two-hand control device is used when it is necessary to
ensure that the operator's hands will be kept outside the risk
area. If there is a risk that someone else other than the opera-
tor can reach into the machine without the operator seeing it,
the safety device must be supplemented by something more,
e.g. a light beam.

To be able to operate the machine with the two-hand device,
all the buttons on the device have to be operated within 0.5
seconds of each other. This is called concurrence. All the
buttons also have to be returned to their initial position before
one can start again. If any button is released during the ma-
chine movement the machine will be stopped. Using the stop-
ping time one can calculate the necessary safety distance. A
safety distance of less than 100 mm must not be used.

The highest safety level is assured by connecting the buttons
of the two-hand device to a safety relay. The safety relay
checks for concurrence and that all the buttons have returned
to their initial position before a new start can be made. The
safety relay also gives a stop signal if any of the buttons are
released.

The two-hand device protects against "after-grasp”; if the
operator by reflex tries to enter or reach into a machine
during the dangerous machine movement.

Foot operated switches

A foot operated switch is used when the operator has to
hold the material during processing. The pedal must have a
safety cover to prevent unintentional start. For seated work
one must also have a foot support to facilitate the operator
holding his foot in the pedal’s off position.

The highest safety level is secured by monitoring the pedal

with a safety relay.

The foot operated switch is used when the operator has
to hold the material with both hands during processing.

Two-channel all the way out to the hand
Safeball is an ergonomic two-hand control device with four built-in but-
tons.

Safety foot operated switch with three-position function.
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Three position device
JSHD4

The safest solution during trouble shooting, programming
and testing

Why three-positions?
An operator who is under pressure must be able to give a
stop signal, whether in panic he/she pushes harder on the

button or just lets go of it.

Three-position devices, hold-in and acceptance devices can
be used for trouble shooting, programming and test running in
situations where no other protection is available or feasible.

If the operator has to enter a risk area to trouble shoot or run
a test, it is extremely important that he/she is able to stop the
machinery without having to rely on someone else to stand

by a stop button that is further away. In addition, no-one else
should be able to start the machinery from the outside after it
has been stopped by use of the three-position device.

Hold to run device or Acceptance device, what is the
difference?

Hold to run device: The start signal is given when the
button is pressed. The stop signal is given when the button is
released or pushed fully in.

Acceptance device: The start signal for separate starting is
given when the button is pressed. The stop signal is given
when the button is released or pushed fully in. “Separate
start” means, for example, that a program start signal is sent
to the robot via a separate button in the acceptance device.
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(AS-i versions)
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Use:

— Troubleshooting
— Test running
— Programming

_Features:

Ergonomic

— LED information
Adaptable

Cheat Safe (option)
— Available for AS-i

The three-position device is designed to be ergonomic
The device is ergonomic, both in respect of its shape, fitting
to the hand, and the way the buttons are operated. It is easy
to operate the three-position device using just the fingers,
and the middle position provides a secure resting position.
The device has LED indications that show the operational
status, i.e. stop or ready signal. The two additional buttons
can be used, for example, for start/stop, up/down or forward/
back. Internally the device is duplicated. The three-position
function itself is built up of two completely independent three-
position buttons which are felt by the user to be one button.

Cheat Safe three-position device with hand recognition
The three-position device JSSHD4 has sensors which ensure
that it is @ human hand holding it. By using this, the safety le-
vel is increased, and the risk of manipulation or bypass of the
safety function is reduced. It is no longer possible to expose
the operator to danger by trying to lock the three-position
device in run mode.

Three-position device adapted for AS-i
The three-position device JSHD4 also comes in a version
adapted for direct attachment to the AS-i bus.



Highest safety level whether the button is pushed or released

When the three-position button is released you will obtain a dual stop. It When the three position button is pushed all the way in you will obtain a
is essential that the machine stops when you put aside the three-position dual stop. It is essential that the machine stops in an emergency situation.
device, for example during adjustment.

How does a a three-position device work?

Safety level
A safe Enabling or “Hold to Run® device should function as Released position

follows:

1.The Stop signal in released (top) and bottom position shall -
have the same safety level.

2. Provide a ‘Start’ or ‘Ready’ signal in a distinct middle
position.

3. After a ‘Stop’ in the bottom position, a ‘Start’ signal or
‘Ready’ signal is not permitted until the three position push-
buttons have been totally released and again pressed to the
middle position. This function is achieved mechanically within
the three position push-buttons in the device.

4. A Short or Open circuit in the connection cables shall not
lead to a dangerous function e.g. ‘Start’ or ‘Ready’ signal.

In order to meet the above conditions, the three-position

switch must be connected to a suitable safety relay with a Middle position
two channel function, or Safety PLC, which can monitor that

both three-position buttons are working and that there is no

short or open circuit in the connection cable or the switch.

Bottom position

Regulations and standards
The JSHD4 is designed and approved in accordance with
appropriate directives and standards. See technical data.
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Design a three-position device for your needs

1. Choose between five different top units

S ""-‘
L]

y
°/
y

)
L

- LR R

Y S S T

JSHD4-1 JSHD4-2 JSHD4-3 JSHD4-4 JSHD4-5
2TLA020006R2100 2TLA020006R2200 2TLA020006R2300 2TLA020006R2400 2TLA020006R2500
— LEDs — LEDs — LEDs — LEDs
— Front button — Front button — Top button
— Top button

2. Choose a bottom part suitable for your assembly

AA 2TLA020005R1000 with cable gland
AH 2TLA020005R1700 with cable gland and PCB with 10 screw connections
AJ 2TLA020005R 1800 with cable gland and PCB with 16 screw connections

AB 2TLAO020005R1100 with Cannon connection

AC 2TLA020005R 1200 with M12 connection (5 poles)
AD 2TLA020005R 1300 with M12 connection (8 poles)

AE 2TLA020005R1400 with M12 connection (8 poles) and emergency stop

AF 2TLA020005R 1500 with M12 connection (4 poles) and 2 AS-i nodes (for front and top button)
AG 2TLA020005R1600 with M12 connection (4 poles) and 1 AS-i node
(without front and top button)

Anti-tamper PCB
2TLA020005R0900
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4. Check the table if your combination is available

JSHDA-1 JSHD4-2 JSHD4-3 JSHD4-4 JSHD4-5

AA without Cheat Safe JSHD4-1-AA - _ B -

AA with Cheat Safe _ o - - s
AB without Cheat Safe -  JSHD4-2-AB JSHD4-3-AB JSHD4-4-AB JSHD4-5-AB
AB with Cheat Safe - JSHD4-2-AB-A JSHD4-3-AB-A JSHD4-4-AB-A JSHDA-5-AB-A
AC without Cheat Safe JSHD4-1-AC _ B - —
AC with Cheat Safe _ o - - S
AD without Cheat Safe -  JSHD4-2-AD JSHD4-3-AD JSHD4-4-AD JSHD4-5-AD
AD with Cheat Safe -  JSHD4-2-AD-A JSHD4-3-AD-A JSHD4-4-AD-A JSHDA-5-AD-A
AE without Cheat Safe - o SHDAGAE . i ——
AE with Cheat Safe - , N : s
AF without Cheat Safe - JSHD4-2-AF JSHD4-3-AF JSHD4-4-AF JSHDA-5AF
AF with Cheat Safe -  JSHDA-2-AF-A JSHD4-3-AF-A JSHD4-4-AF-A JSHDA-5-AF-A
AG without Cheat Safe - o SHDABAG - i ——
AG with Cheat Safe _ o - : S
AH without Cheat Safe - USHD4-2-AH JSHD4-3-AH JSHD4-4-AH JSHDA5-AH
AH with Cheat Safe -  JSHDA-2-AH-A JSHD4-3-AH-A JSHD4-4-AH-A JSHDA-5-AH-A
AJ without Cheat Safe - JSHD4-2-AJ JSHD4-3-AJ JSHD4-4-AJ [
AJ with Cheat Safe -  JSHDA-2-AJ-A JSHD4-3-AJ-A JSHD4-4-AJ-A JSHDA5-AJA

5. Choose a bottom plate (option)

JSM50G, bottom plate for Safety
Interlock switch MKey5/JSNY5
2TLA020205R6300

JSM50H, bottom plate for
non-contact sensor Eden (Eva)
2TLA020205R6400

ABB Safety Handbook | 2TLC172001C0202 10/8



Technical data - JSHD4

Level of safety
EN ISO 13849-1

Electrical rating
Three-position button

Extra button

‘PL e/Cat. 4

- Maximum 30 VDG, 20mA
£ (Minimum 10 VDC, 8mA)
- Maximum 50 VAC/VDC 0.2A

P65

{-10to +50° C

Function indication
Three-position buttons ready signal

“Yes', green LED
‘No’, red LED

Material
Handle

Polyamide and Noryl
Neoprene

Approx. 15 N for three-position buttons (ON)
Approx. 45 N for three-position buttons (OFF)
Approx. 25 N for top/front push button

£ 1 000 000 cycles to middle position

Conformity

“ENI1SO 1200-1:2010, EN ISO 13849-1:2008, EN 60204-1:2006+A1:2009

Cabel with Cannon connector Cabel with M12 connector

Pin {12 conductors Pin 8 conductors i 5 conductors

A White 1 White Brown
B : Brown 2 : Brown : White
c Green 3 Green Blue ©
D Yellow 4 Yellow Black S ©
E Grey 5 : Grey Grey N
FPink 6  Pink P
G Ble 7 Blue -
H Red 8 Red -
J | Black
K Purple | '
v GreyandPink |

M Redand Blue |
Accessories

i
L
Cable, available in different Spiral cable, available in different JSHKO 12 pole
lengths. lengths. connector for JSHD4.
=

JSM5B Wall bracket for

position device.

interlock switches and three-

JSHD4 protection coat e

JSM55 Wall bracket for three-
position device.

Cable drum
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JSHDA4

Models and accessories

Three position devices - JSHD4

Accessories

JSHD4-1-AA
JSHD4-1-AC

JSHD4-2-AB
JSHD4-2-AB-A
JSHD4-2-AD
JSHD4-2-AD-A
JSHD4-2-AF
JSHD4-2-AF-A
JSHD4-2-AH
JSHD4-2-AH-A
JSHD4-2-AJ
JSHD4-2-AJ-A

JSHD4-3-AB
JSHD4-3-AB-A
JSHD4-3-AD
JSHD4-3-AD-A
JSHD4-3-AE
JSHD4-3-AF
JSHD4-3-AF-A
JSHD4-3-AG
JSHD4-3-AH
JSHD4-3-AH-A
JSHD4-3-AJ
JSHD4-3-AJ-A

JSHD4-4-AB
JSHD4-4-AB-A
JSHD4-4-AD
JSHD4-4-AD-A
JSHD4-4-AF
JSHD4-4-AF-A
JSHD4-4-AH
JSHD4-4-AH-A
JSHD4-4-AJ
JSHD4-4-AJ-A

JSHD4-5-AB
JSHD4-5-AB-A
JSHD4-5-AD
JSHD4-5-AD-A
JSHD4-5-AF
JSHD4-5-AF-A
JSHD4-5-AH
JSHD4-5-AH-A
JSHD4-5-AJ
JSHD4-5-AJ-A

¢ Article number

¢ 2TLA019995R0200
! 2TLAO19995R0300
£ 2TLA019995R0400
£ 2TLA019995R0500
£ 2TLA019995R0600
£ 2TLA019995R0700
£ 2TLA019995R0800
£ 2TLA019995R0900
£ 2TLA019995R1000
£ 2TLA019995R1100

{ 2TLA019995R1200
{ 2TLAO19995R1300
¢ 2TLA019995R1400
! 2TLA019995R1500
{ 2TLAO19995R1600
{ 2TLA019995R1700
! 2TLA019995R1800
! 2TLA019995R1900
¢ 2TLA019995R2000
! 2TLA019995R2100
! 2TLA019995R2200
! 2TLA019995R2300

¢ 2TLA019995R2400
! 2TLA019995R2500
£ 2TLAO19995R2600
! 2TLA019995R2700
£ 2TLAO19995R2800
£ 2TLA019995R2900
£ 2TLA019995R3000
! 2TLA019995R3100
£ 2TLAO19995R3200
£ 2TLA019995R3300

i 2TLAO19995R3400
! 2TLA019995R3500
! 2TLA019995R3600
! 2TLA019995R3700
! 2TLA019995R3800
! 2TLA019995R3900
! 2TLA019995R4000
{ 2TLA019995R4100
! 2TLAO19995R4200
! 2TLAO19995R4300

2TLA019995R0000 Connectors:
i 2TLA019995R0100

Article number

M12-C01 M12 5-pole female, straight
M12-C03 M12 8-pole female, straight
JSHKO 12-pole cannon female connector for JSHD4

Cable with 5 conductors:

C5 Cable 5 x 0.34 cut to length (meters)

M12-C101 10 m cable and M12 female connector
M12-C201 20 m cable and cannon female connector

Cable with 8 conductors:

C8 Cable 8 x 0.34 cut to length (meters)
M12-C103 10 m cable and M12 female connector
M12-C203 20 m cable and M12 female connector

Cable with 12 conductors:

HKC12 Cable 12 x 0.25 cut to length (meters)
HK5 Cable 5 m and cannon female connector
HK10 Cable 10 m and connector

HK20 Cable 20 m and connector

HK16S4 spiral cable 1.6 m and cannon female
connector

HK20S4 spiral cable 2.0 m and cannon female
connector

HK32S4 spiral cable 3.2 m and cannon female
connector

HK40S4 spiral cable 4.0 m and cannon female
connector

HKB0S4 spiral cable 6.0 m and cannon female
connector

HK80S4 spiral cable 8.0 m and cannon female
connector

HK-T2 Cable drum and connector

Brackets:
JSM55 Wall bracket for three position device
JSM5B Wall bracket for 2 MKey5/JSNY5

Others:
JSHD4 protection coat

| 2TLA020055R1000
| 2TLA020055R1600
| 2TLA020003R0300

| 2TLA020057R0000
| 2TLA020056R1000
| 2TLA020056R1400

2TLA020057R1000
i 2TLAO20056R4000
i 2TLAO20056R4100

| 2TLA020003R5500
 2TLA020003R4700
| 2TLA020003R4800
| 2TLA020003R4900
. 2TLA020003R5000
| 2TLA020003R5100
. 2TLA020003R5200
| 2TLA020003R3500
. 2TLA020003R3600
. 2TLA020003R5300

2TLA020003R5400

| 2TLAO40005R0500
| 2TLA040005R0700

| 2TLA020200R4600
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Three-position devices for different types of assembly

Three-position push button JSHD2C
The button is the main component in a
safe three-position solution. To achieve
the highest safety level two buttons are
used in a two-channel system.

Panel assembly JSHD4H2

A panel assembly suitable for building
into programming units or similar control
boxes. Provides simultanous activation
of both of the three-position buttons.

18
&)
52
22

External assembly JSHD4H2A

The external assembly is similar to the
panel assembly unit, although it is a
‘handle’ design making it suitable for
assembly on the outside of a control
box.

Standard versions

Article number Model
2TLA020002R0200 JSHD4H2A Three-position device for external panel assembly

2TLA020002RS100 ' JSHD4H2 Three-position device for internal panel assembly
2TLAG20001R1000 JSHD20 type E Threepositonbutton
2TLAG20001A1500 G50 tyme K Thraa s bt

Complete JSHD4 with standard options are available to order separately
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JSHD4
Connection examples

JSHD4 to Pluto

Time-limited entrance/exit

After lifting the three-position device out of it‘s holder the door can be opened and shut for entrance to the safety zone within X
seconds. To exit zone press S3. The time is set in the Pluto programme. The device detects the operators hand and prohibits
tampering.

24V

av

JSHD4—2—AB—A with cable HK10—K and bottomplate JSM 50H

TRELAGESKNAPP/ EXTRA KNAPPAR, ANTIEUSK/ Stkerhetsbrytare pa treldgesdon Grind

|
‘ THREE—POSITION PB ADDITIONAL FB’ ANTI=TAM| ‘ Sufe(y switch on H’WSS*FOSV dev. Door
(TOPP) (FRONT) ‘
g il
00 0 0ol |
S3 |
TR le T Kb on
- L2 Lon-1r o1
S 5= - 5|
e |8 £ |5 7 = - Slel® |
215 |6 g Sk ] s S5 |3 )]
St gl |12 32 S TI5E s c|lElElE|e c|IEElZ|E L
Sz |e3 o S 3 ERtE < = < =
£15 |53 5 8|3 8 QER s Sl2lel3ls Sl2ls3|a
E4E 5[5(2|5]6 5|5|2|2 |5
+24v OV D cL CH 00 101 102 103 104 105 106 107

24VDC
Type: PLUTO B20 JOKAB SAFETY

sl
LI o

1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 OL QOO0 2L Q01 Q02 Q03

JSHD4 with various safety controllers

24 wC
0 voc

1
TRELAGES / THREE POS. | ToP PART
JSHD4-2

ANTI-TAMPER
20-005-09

JSHD4—-2-AB-A

AB

T BOTTOM PART
J

CABLE
JSHK10-K

AVIT  WHITE
B BRUN BROWN
C GRON GREEN

F ROSA_PINK
) G BLA BLUE

H ROD RED

J SVART BLACK
K

L GRA/ROSA GREY/PINK
M ROD/B /BLUE

LA RED,
.
Al \2 S13S14 S34 S44 S23S24 Y13 S53 1 X4
Test/Auto|
24VDC Reset SAFETY RELAY
Type:RT6  JOKAB SAFETY RTS 24/DC

CLELEL B

13 14 23 24 33 34 41 42 Yi4 Y24
*—o—o—o o9 *—o -0y AT SUPPIY
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Connection with bottom parts AB

| TRELAGES / THREE POS. LEDS TOP  FRONT  ANTI—TAMPER | TOP PART
— * JSHD4—2
L ] |
| s |
|E}'|__ L 3L 8 A O] | ANT-TAMPER
& S 20-005-09
| | > JSHD4—2—AB—A
[ I I A A I AN AN A A I I A D
W @ @@ N 0 A % A A R

13l 7l 2 4 & 8 s Sl 2| el w13 |14 15 1] mlex contact
[ N BOTTOM PART

__I_ R T ¥ 9" sy 9§

B K F H J

> @
rn-!
n-i
Se

Connection with bottom parts AC

e T T N
| TRELAGES  THREE POS. | TOP PART
— o JSHO4—1
| |
- A |
€] \ |
ST w L
1789 .| 8§ | > USHO4-1-AC
R 2 2
L =& 9 _ =9 |
@@ @ @é} Screw terminal
|_ —| BOTTOM PART
|_ J AC
n I N /
> 4 5 1 L]
Connection with bottom parts AD
TRELAGES / THREE POS. LEDS TOP  FRONT ANTI— TAMPER
| * | T0P PART
— * JSHD4—-2
L ][] |
| Py |
|E1‘ 3 4 ® 4 A | O] | ANT-TAMPER
I & S 20-005-09
| | > JSHD4—2—AD—A
L 4 1 [ _ N R U I N A
e R em N A8 af W aemw,
1lal A 2l s s o[ s| s [ s _ _m|_ s s s Molex contact
|_ —| BOTTOM PART

L%_‘__','_!____Z'_—!__Z'___! _____ -7

5

*A jump must be placed over pins 14-16 on the 2x8 Molex connector if an anti-tamper PCB is not used.
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Connection with bottom parts AE

| meAGes ) mReE pos. weps esor —: op PaRT

| R_ — WE | JSHD4—3

| . ! |

S Ll 3 Y N |

| | > JSHD4—3-AE
L4 41 _1_ [ R N I L

,ﬂ .,ﬂ 7@ 2@ 4.] a] ﬂ 5. ,ﬂ m m ﬂ ﬂ Molex contact '
r_f_______________________—' BOTTOM PART "
AE
L_%__ _________ _____r__J

2

..-i
“ -
> -
-

Connection with bottom parts AH

| TRELAGES / THREE POS. LEDS TOP  FRONT  ANTI-TAMPER | T0P PART
— * JSHD4-2
i B |
| P |
|E]‘ 3 7 ® 7 A R | Ol | ANTI-TAMPER
I & S 20-005-09
| | > USHD4—2—AH—A
L1 1 1 [ _ I R I I N A
AI e Al N AT A AN W e
13 7l 2 4 s 8l 5| _9 12| 10| 1| 13 |14 s e[ Molex contact
|_ —| BOTTOM PART
7&?@_@@ ______ g O g
3 5 ] 8

J AH
Y v

_____________________ ~
| TRELAGES / THREE POS. LEDS TOP FRONT  ANT=TAMPER | 70P PART
— * JSHD4—2
: Ar o T |
S A

|E]‘|_ YA YA LA | Ol | ANT-TAMPER

T T ® © 20-005-09
| | > USHD4—2—AJ—A
L1 41+ J 1 411 _ | _J10]_

Qe @ am @ O We n mmeme_
B N BOTTOM PART
B R e

DY GgT T DY 09 O oowd
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One- and two-hand devices
Safeball™

Safeball™ Unique World Wide Two-hand device
Safeball™ consists of a spherical ball containing two embed-
ded pushbutton switches, one on each side of the ball. By
using this pushbutton configuration, the risk of unintentional
activation is minimised and the device is simple and ergono-
mic to use.

Safeball™ can be utilised for either One-hand (one Safeball™)
or Two-hand (two Safeballs™) applications. In either appli-
cation, and in order to meet the required level of safety, the
Safeball™ switches are monitored by specified/certified ABB
Jokab Safety Safety relays (see electrical connection).

In the case where Two-hand control is used, both Safeballs™
i.e. all four pushbuttons have to be activated within 0.5 se-
conds. If one or more pushbuttons are released a Stop signal
is given to the machine. In order to provide the highest level of
safety the Safeball™ design provides the operator with a dual
switching function and short-circuit supervision in each hand.

Each Safeball™ is ergonomically designed and has both its
cover and actuator made of environmentally-friendly polypro-
pylene. The design allows for comfort of use for all hand sizes
and operation from numerous gripping positions. Mounting of
the Safeball™ is also very flexible allowing the device to be
mounted in the most ergonomic position for the operator.
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C € Inspecta C@os

~Safepallfor:

Presses

Punches

Fixtures

Shearing machines

A two-hand device which is
comfortable and easy to use.

_Features:

— Ergonomic

— Low activation force

— Flexible mounting

— Several grip possibilities

— Highest safety level

— Two channel switching in
each hand

— Auvailable for AS-i

When can a Two-hand or One-hand control be used?

A Two-hand control can be used when it is necessary to
ensure that the operator is outside and must be prevented
from reaching into the hazardous area. If the operator deci-
des, after the start signal has been given to the machine, to
make an ‘after-grasp’ i.e. try to adjust the part that has been
placed into the machine, then a dual stop signal is given to
the machine.

An One-hand control device can be used when the operator
cannot reach the hazardous area with his/her free hand or on
less dangerous machines.

Highest Safety Level

The Safeball™ is certified by Inspecta in Sweden for use as
a Two-hand control device, when used with a JSBR4 ABB
Jokab Safety Safety relay or Pluto Safety-PLC, in accordance
with the highest safety level in standard EN 574 (type llic).

Safeball adapted for AS-i

Safeball also comes in a version adapted for direct attach-
menent to the AS-i bus. For using the safeball AS-i as a
Two-hand device the AS-i safety monitor needs to be able to
handle simultaneous monitoring otf the channels.



Safeball
Function

Two-hand control device

The Two-hand control device is implemented by using two
Safeballs™, each having two internal pushbuttons. The
Safeballs™ must be mounted a minimum distance between
each other (see Mounting description).

By utilising two pushbuttons in each device a double safety
function is provided in each hand.

The highest safety level is achieved by connecting all four
pushbuttons to the ABB Jokab Safety JSBR4 safety relay or
Pluto Safety-PLC. The safety relay gives a dual and super-
vised safety function and requires input activation within 0.5
seconds in order to start the machine. It also checks that all
four pushbuttons have returned to their deactivated posi-
tions before a new start is allowed. The JSBR4 safety relay
also provides a stop signal if one or more pushbuttons are
released.

One-hand control device

Safeball™ is also a very practical method of providing a
one-hand control device as it is very easy to find and activa-
te by the machine operator. One-hand devices should only
be used when the operator cannot reach into the hazardous
area with his/her free hand or on less dangerous machines.
Before fitting the necessary risk assessment must be made
to determine suitability of this type of control. To achieve the
highest safety level for One-hand control the Safeball™ must
be connected to a safety control system (E.g. safety relay or
safety PLC).

Versions

Safeball is available in several versions to meet different
mounting requirements.

JSTD1-A - Safeball 1 NO + 1 NC with 2 m cable
JSTD1-B - Safeball 1 NO + 1 NC with 0.2 m cable
JSTD1-C - Safeball 1 NO + 1 NC with 10 m cable
JSTD1-E - Safeball 2 NO 0.2 m cable

JSTD1-G - AS-i Safeball

Activation of a pushbutton.

A top cover is not needed as activation switches are
fitted on each side of the Safeball™.

Technical data - Safeball

Article number
2TLA020007R3000

JSTD1-A .
JSTD1-B - 2TLA020007R3100
JSTD1-C - 2TLA020007R3200

JSTD1-E

£ 2TLA020007R3400

: TLA020007R3900
‘plyprop‘ylene )

Colour : Yellow and black
R ¥ 'éight: aupprox.u71 g
Diameter, min.: 68 mm
Diameter, max.: 72 mm
i Diameter, base: 42 mm
Welght .................................................................. :

Level of Safety
EN ISO 13849-1

0 V 2A DG, resistive load

"A at 30 VDC (max)

: 6V 10mA DG, resistive load

00 mohm

H1x106 operatiéns at fﬁax. 1 Hz

Connection cable

2 m PVC-cable, 4 x 0.75mm?

JSTD1-A

JSTD1-B, JSTD1-E 4 x0.75 mm? wires, approx. 0.2 m
JSTD1-C 110 m PVC-cable, 4 x 0.76 mm?
SSTOIGAS 2X075 mm’ wires, approx. 0.25 m
Conformity :ENISO 12100:2010

| EN 574+A1:2008

Chemical resistance at 20°C

Chemical Resistance
Alcohols 1 good
Paraffin o 1 good

Milk + good

Silicon oil + good
Acetoﬁe mgjgod

Please contact us for more information.

72

@4,5 (4x)
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Safeball
Mounting

The Safeballs™ can be mounted in many different ways. Alternative mounting methods
They can be mounted on a table, a machine, on a support or
wherever suitable for ergonomic reasons. The Safeball™ can e -
be mounted in a fixed position or on a tilting and/or rotating ‘<:> //_,,///_‘/j
support. This flexibility of mounting permits the Safeball™ ' /.;/"//2§
to be fitted in the best ergonomic position for the ease of i e
operation by the operator. The distance requirement between 3‘3\
two Safeballs™ or between a Safeball™ and a wall or edge of Mounting on a table. Ex;mp|e of alternative
a table depends on how the Safeball™ is mounted. Safeball™ mounting.
can be mounted with four M5 screws or ST4.8 self-tapping
SCrews.
‘ I Mounting with ball joint, which
NOTE! When Safeballs™ are mounted in such a way that / can be rotated and angled.
the distance between them can be adjusted to less than the =
specified minimum, the mounting screws must be locked to

ensure any changes in the distance between the two balls
cannot be made.

Approved Two-hand device

To be an approved Two-hand device, both Safeballs™ must be mounted a minimum distance apart in order to prevent
operation of both balls with one hand. Safeballs™ must be fitted a minimum distance from the edges of tables or a wall. It
is essential that Safeballs™ are correctly installed in order to prevent unintended activation of the devices with part of the
body in combination for example with a wall.

Mounting distance -Safety distance - Safeball

Mounting distance

Table mounting of two Safeballs™.

In order to prevent cheating the distan-
ces shown are the minimum allowed. @ @ 2

QO

120

180 120

Safety distance
The Safety distance is the distance between the Safeballs™
and the dangerous machine movement. The safety distance

requirement can be calculated using the following formula for

Safeball™ in accordance with the approving authority and

EN ISO 13855: S= KxT+C @_____-S_—-———"”"_v_
Where
S= safety distance in mm ] ] ]
The safety distance is the distance between the

K= hand speed, 1600 mm/s Safeballs™ and the dangerous machine movement. Note
T= total stopping time for the dangerous movement that S must never be less than 100 mm.

(including the response time of the safety relays

in seconds)
C= Constant = 0 mm for Safeball.
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Safeball
Electrical connection

| o
I

L,
-
r—————
|

[ L L L
T+ — 3
o Qa o o % > [}

3 ° ] o 2
Q e I} o| @
|
Al A2 S13S14 524823 X3 X2
InA InB Reset
24vDC_ JOKAB SAFETY
Type: JSBR4
IR |
12132 )2
132 1423 2433 324 41 42

[ usmoi B

8
blackl(2)

~
red

black (1)
white

| |
| |
| |
| |
| |
I N N o

®

Ml

Al A2 S13S14534544 S24
24VDC

JOKAB SAFETY
Type:

A

131423 24 Y14

X1 X4
Test/Auto
Reset

Two-hand device

Safeballs™ are designed to be connected to a

ABB Jokab Safety JSB

R4 Safety relay or Safety PLC to

achieve the highest safety requirements for a Two-hand

device.

Example of two devices connected to a ABB Jokab Safety

JSBR4 safety relay. Re
from JSTD1 < 15 ms.

One-hand device

sponse time on receiving a stop signal

When used as a One-hand device the Safeball™ is designed
to be connected to a ABB Jokab Safety RT6, RT7 or RT9 Sa-
fety relay in order to achieve the highest possible safety level

for this type of control.

Example of a single Safeball™ connected to a

ABB Jokab Safety rela
< 20 ms.

y RT9. The response time at ‘stop’ is
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Two-hand control station JSTD25 with Safeball

The JSTD25 replaces the traditional two-hand device. With the JSTD25 control station you have a prepared two-hand
unit that is easy to install, while utilizing the good ergonomics of the Safeball. There are several versions to meet
differing needs, all versions meet EN 574 and EN ISO 13849-1.

For mobile or fixed installation

JSTD25F/JSTD25H

Article number - 2TLA020007R6000/2TLA020007R6300

An ergonomic two-hand control unit with two Safeballs
mounted on the ends of an aluminum profile. Both Safeball
are protected with shields for unintended press of the Safe-
ball buttons. The device can be easily mounted with the aid
of grooves in the aluminum profile and an quick connection
is made to the M12 connector underneath the device. For
mobile applications with repositioning of the two hand device
this unit is very suitable because of its low weight.

JSTD25F is equipped with a 5-pole M12 male connector and
the JSHD25H is equipped with an 8-pole M12 male connec-

tor.

Both units can be equipped with an external emergency stop

(Smile) and an Eden sensor for position control (ordered sepa-

rately and assembled by the customer).

JSTD25K

Article number - 2TLA020007R6900

The JSTD25K is a fully equiped two-hand control device that
is very similar and has all the advantages from the JSTD25F/
JSTD25H.

JSTD25K has just as JSTD25F/H, two Safeballs mounted on
the ends of an aluminum profile and the same length. The
additional equipment is double protection shields protecting
for unintended press from several directions and a Smile

10 EA emergency stop placed on the middle of the profile.
Connection is made easily with a 8-pole M12 male connector
underneath the device.

For mobile installation with a built-in Eden sensor

3

JSTD25P-1

Article number - 2TLA020007R6500

Two-hand control unit, portable. Two Safeballs mounted on
the ends of an aluminium profile, shielded by over hand gu-
ards. With built-in Eva sensor for position control. Developed
as a portable two-hand device, where the response of the

10/19  2TLC172001C0202 | ABB Safety Handbook

D

machine to operation can vary at different operating stations,
since each station can be connected separately. Connection
via an 8+1 Zylin connector.



Accessories

JSM C5

Article number - 2TLA020007R0900
Angled ball joint for installation

of a Safeball on a table or a steel housing.

JSM C7
Article number - 2TLA020007R1200
Suspension shelf for JSTD25F/H/G/K

JSM C14
Article number - 2TLA020007R8000
Suspension shelf for JSTD25P-1

JSTK25S
Article number - 2TLA020007R6700
2.5 m long spiral cable for JSTD25P-1

JSTK50S
Article number - 2TLA020007R6800
8 m long spiral cable for JSTD25P-1

JSTKO-A
Article number - 2TLA020007R6600
Female connector for JSTD25P-1

Safeball protection coat
Article number - 2TLA020007R1900
Extra protection coat for Safeball.
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Connection examples

JSTD25F
21 34
T T T T T A~ _—— T T —
| SAFEBALL JSTD25F SAFEBALL | JSBR4
| |
(- -8 3 -8 | —
| | 1 l
| | Al A2  S14S13524523 X3 X2
| | Supply InA InB Reset
I R ) ® 5] [ TypeiSER4  JOKAB SAFETY
/
| | 1 24
| | HRER
| 5 | AR
| : : |
| : LI |
S —1
D e oo 2 |t B
5-pole male
PLUTO
M12 5 Color-code 1 Dyn A out
(not always used, verify!) 2 Pluto to evaluate A = OK, and test B (two inputs)
1 Brun Brown Braun Marron 3 Pluto to evaluate B = OK, and test A (two inputs)
2 Vit White Weiss Blanc 4 Dyn B out
3 Bla Blue Blau Bleu
4 Svart Black Schwartz Noir According to standard Pluto Twohand1 block:
5 Not connected 11: Right_ NO
12: Left_NC
B:Right NC 11 12 13 14
14: Left NO
DYN A DYN B
JSTD25H
————————— e — — — —— — — - M12 8 Color-code
10 | sareall - JSTD25H  seresan | (not always used, verify!)
| | 1 Vit White Weiss Blanc
2 Brun Brown Braun Marron
: 57}_ ?_E 57}_ ?_E : oo 3 Grdn Green Griin Vert
| oo o o of | o | o lug for s assomb Fomae 4 Gul Yellow Gelb Jaune
| | Ordorad soparacly. ] 5 Gra Grey Grau Gris
| [ & &2 & 2 92 | 6 Rosa Pink Rosa Rose
| | 7 Bla Blue Blau Bleu
| | 8 R6d Red Rot Rouge
| |
| o |
| |
| |
e 1 124568 1246
3 7 8357
M12-Connector
Sp e PLUTO JSBR4
s
Al A2 I 424 1 I DYN | Al A2 S14 S13 524523 X3 X2

Supply InA InB Reset
Type:JSBR4  JOKAB SAFETY

1 T

10/21  2TLC172001C0202 | ABB Safety Handbook



Connection examples

JSTD25P-1

24vDC/
24VAC/
48VAC

110VAC/
230VAC/

A1 A2 S14S13S24S23 X3 X2
Supply InA InB Reset

Type:JSBR4  JOKAB SAFETY

IBRIR

Dimensions

JSTD25

JSTD25F

370 +1 905 +05

==

220+0.5

129 +2

95

JSM C7
Stainless steel

+
For JSTD25 FIG/H 356 +2

|
ﬂ\ /ﬁ

e =
%/(/ B | K%

aso

JSM C14
Polycarbonate
For JSTD25P-1

238

31542 70

JSTD25P-1
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Two-hand device
JSTD20

Conventional Two-hand device

The conventional JSTD20 Two-hand device utilises a welded
steel housing. Two operating pushbuttons are protected by
over hand guards. Between these pushbuttons there is space
for a emergency pushbutton and two extra controls or indica-
tion lamps. Below each of the operating pushbuttons is one
normally open and one normally closed contact. To start and
run the machine both pushbuttons must be activated within
0.5 seconds. If one or both pushbuttons are released a stop
signal is given to the machine, and all contacts must return to
their deactivated positions before a new start is allowed.

The design is robust and can withstand harsh environments
and long use. The pushbuttons and contact blocks are simple
to assemble for quick and easy installation. The device can be
mounted directly on the machine, on the ABB Jokab Safety
fencing system or on the JSTS30 floor mount. For use with
portable Two-hand devices the JSTS31 floor mount, which

is provided with a spacer ring to fulfil the requirements of

EN 574, is recommended. The JSTD20 is available with or
without an emergency stop pushbutton.

Highest level of safety

Correct connection to a ABB Jokab Safety JSBR4 safety
relay or Pluto Safety PLC ensures the highest level of safety
with dual and supervised safety function and requires input
activation of both operating pushbuttons within 0.5 seconds
(two hand device type Ill C in accordance with EN 574). If the
emergency pushbutton is installed it should be provided with

10/23 2TLC172001C0202 | ABB Safety Handbook

C € Inspecta

Use:

Presses

Punching machines
Cutting machines
Fixtures

_Features:

— Durable material

— With or without emergency
stop pushbutton

— Fulfils requirements of EN 574

— Highest level of safety

two normally closed contacts and be connected to a separate
safety relay, e.g. from the RT series or Pluto.

Why use a Two-hand device?

A Two-hand device can be used when it is necessary to
ensure that the operator is outside and must be prevented
from reaching into the hazardous area. If the operator deci-
des, after the start signal has been given to the machine, to
make an ’after grasp’ i.e. try to adjust the part that has been
placed inside the machine, then a dual stop signal is given to
the machine.

The JSTD20 is equipped with a type of large over hand gu-
ards in accordance with EN 574. These prevent unintended
activation by for instance a knee or elbow.

A Two-hand device only protects the operator using it. Large
machines operated by several operators can be equipped
with one control for each operator.

To calculate the correct safety distance, which depends on
the machine’s stopping time including the response time of
the relay, the use of the ABB Jokab Safety Smart Stopping
analyser is recommended.



Technical data - JSTD20

Article number

JSTD20A 2TLA020007R2000
JSTD20B 2TLA020007R2100
JSTD20C 2TLA020007R2200
“Weight 64Kg )
méblour B'I‘ack houé'i‘ng, BIaCR pushbuuﬁons,
Black floor stand.
“"i"émperé‘ture -1HO°C...+7'(5‘°C (Opeféting)

-20°C to +70°C (storage)

Level of Safety i
EN ISO 13849-1

U'p to PL Q(Cat. 4

Material

i Housing: 3mm Steel
Gasket: Rubber

AC 15 240V 3A
DC 13 240V 0.27A

screw clamp terminals, 1 or 2 wires
with max. cross-section 2.5 mm?.

¢ silver alloy on brass

Protection class {1P65
“A'écessouries H H
JSTS30 floor stand 2TLA020007R4000
JSTS31 floor stand + distance ring i 2TLA020007R4100
: 2TLA020007R4200

JSTS32 distance ring

Conformity

ENISO 13850, EN IEC 60947-5-5,

EN 574+A1:2008, EN 12100:2010,
EN ISO 13849-1, EN 60947-1,
EN 60947-5-1, EN ISO 12855

Diameter
Operating force
Operating distance
Mechanical life

Pyshbutto’p‘s: Plastig

60 mm
iApprox. 9N
|3.551mm

10° operations

(JSTD20B only)
Diameter
Operating force
Mechanical life
Contacts

Emergen‘cy puéhbuttoﬁ

40 mm
40N
:3 x 10° operations

Mechanically separated contact

blocks

-1 NO + 1 NG /button

Emergency pushbuttons 2;>< NG
Isolation voltage {690V rms
“Contact resistance 20 mohm
Rated cqrrent i 1@A

Connection example - JSTD20
The Two-hand device is intended for use with ABB Jokab Safety’s JSBR4 safety relay (or Pluto Safety PLC ) to ensure the
highest level of safety. The JSBR4 ensures that all contacts have returned to their deactivated positions before a new start is

allowed. The safety relay also requires that all contacts are activated within 0.5 seconds. The JSBR4 gives a stop signal if one

or both of the pushbuttons are released.

24vDC/

JSTD20A - Two-hand device, without emergency stop
JSTD20B - Two-hand device, with emergency stop

JSTD20C - Only housing, no buttons

JSTD20B
T

o, 12 |
an T2
\

\
S N

A

A1 A2 S13S14 524523 X3 X2

Supply InA InB Rese

Type:JSBR4

]

B3 % 23 24 3 3 0

t

JOKAB SAFETY

42)

A2

Test

]

= [ JSTD20A Two-hand device

| without emergency stop

I | JSTD20B Two-hand device with
| emergency stop

A2 S13S14S34 S44 S23S24 Y13 S53

X1 4
Supply Test/Autol

Reset

JOKAB SAFETY

RRINIRE

ABB Safety Handbook | 2TLC172001C0202
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Emergency stops and Safety stops

Why do you need an Emergency stop? 11/3

Emergency stop

For enclosure installation - INCA 1 11/4
For enclosure installation - INCA 1 Tina 11/5
With indication - Smile e
With indication - Smile Tlna /11
With indication - Smile AS-i 11715
Compact A
EStrongZ 11/19

Other buttons
Safety stop - INCA, Smile and Compact 1121
Reset button - Smile 11 R 11/22

Emergency Stop Grab Wire

Emergency Stop Grab Wire Safety Switches 11723
LineStrong1 11725
LineStrong2 1127
LineStrong3 11729
Accessories 11/33
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Why do you need an Emergency stop?

— so that anyone shall be able to stop a machine during a
machine break-down or if someone is in danger.

How do | recognise an E-stop?

E-stop buttons shall according to relevant standards be red
with a yellow background. An emergency stop grab wire shall
be red for high visibility. A sign that indicates the location of
the E-stop shall be green with a white picture and possibly
with text in the local country's language.

How shall an E-stop stop the machine?

An E-stop shall stop the machine as quickly as possible. To
obtain a quick stop one either removes the power directly or
one lets a frequency converter 'run down' and afterwards af-
ter a little delay, remove the power. An E-stop shall not create
other hazards. Therefore a risk analysis must be made for the
E-stop to be correctly connected.

From 2006/42/EC, clause 1.2.4.3

This device must:

- have clearly identifiable, clearly visible and quickly
accessible control devices,

- stop the hazardous process as quickly as possible,
without creating additional risks,

- where necessary, trigger or permit the triggering of
certain safeguard movements.

Requirements for E-stops are stated in the following standards and regulations

2006/42/EC The Machinery Directive

Clause 1.2.4.3 in Annex 1 gives requirements for the emer-
gency stop function for new machines). See also clause 1.2.2
Control devices. (see chapter “Standard and Regulations”)

Council Directive 89/655/EEC (with amendments)
concerning the minimum safety and health requirements
for the use of work equipment by workers at work

Clause 2.4 gives the requirements for the emergency stop
function for older machines. See also clause 2.1. (see chapter
“Standard and Regulations”)
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EN ISO 13850 Safety of machinery - Emergency stop —
Principles for design

A harmonized standard that gives technical specifications for
the requirements in the Machinery Directive. Could also be
used for older machinery.

EN 60204-1 Safety of Machinery - Electrical equipment of
machines - Part 1: General requirements.

Harmonized standard that gives requirements for the elec-
trical equipment of machinery including the emergency stop
actuator/function. Se clauses 9.2.2 and 9.2.5.4.2.



Emergency stop for enclosure installation
INCA 1

— To stop a machine or a
process

_Features:

— Terminal blocks

— Emergency push button
up to PL e/Cat. 4 acc. to
EN ISO 13849-1

— Only 583 mm construction
depth

— With LED info in push button

— Push button IP65, connector
IP20

— Available as safety stop
(black push button)

Description

INCA 1 is an emergency stop designed for installation in 22.5 mm holes on
cabinets. INCA 1 has potential free contacts for connection to safety relays. The
connection is made in cabinets via a removable terminal which also have excellent
measuring points. Inca 1 is also available with a black pushbutton and used as a
safety stop. See section on Safety stops.

In the emergency stop button there is a LED that displays current status on:

— Green = everything ok

— Red = this emergency push button has been pressed

— Off = a unit earlier in the circuit is affected

Pluto RT6 INCA 1
A Y w—
+24V | — (+) S13 T
ssa [ 1
IQ 10 |— (A2) S23 H— DZ
A pulse - !
[
oV A2 IOV! INCA 1S. See more information on section - Safety stop.
T 3
11 §24+—T—05
10 S$14++—0
VG

-
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Emergency stop for enclosure installation

INCA 1 Tina

Description

INCA 1 Tina is an emergency stop designed for installation in 22.5 mm holes in
equipment cabinets. In addition to the INCA 1 version, INCA 1 Tina is adjusted to
work in dynamic safety cirucits for connection to the safety relay Vital and safety
PLC Pluto units. The connection is made in equipment cabinets via a removable
terminal block which also has marked measuring points. Inca 1 Tina is also available
with black push button and is used in this case as a safety stop. See section on

safety stops.

The emergency stop button has a LED that displays the current status:

1 I8 Green = everything is OK
— Red = this emergency stop has been pressed.

— Flashing red/green = a protection device earlier in the circuit has been actuated.

Pluto Vital INCA 1 Tina
AU
o
+24V — B1 j—‘—‘—(', ‘| I ) 1 A
Q10— T H
A pulse bt ! 2
N
oV |— B2|—sY
0| RT3
11 4
VoS
Info PLC
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Cc us

— To stop a machine or a
process

_Features:

Terminal blocks

Emergency push button

up to PL e/Cat. 4 acc. to

EN ISO 13849-1

Only 53 construction depth
With LED info in push button
Info output (INCA 1 Tina)
Push button IP65, connector
IP20

Available as safety stop
(black push button)

INCA 1S Tina. See more information on section - Safety stop.



Technical data - INCA 1/INCA 1 Tina

Article number
INCA 1
INCA 1 Tina

| 2TLA030054R0100
¢ 2TLAO30054R0000

Impact resistance
(half sinusoidal)

Max. 150m/s?, pulse width 11 ms,
3-axis, acc. to EN [EC 60068-2-27

Vibration resistance

(sinusoidal)

" Max. 50 m/s? at 10 Hz...500 Hz,
10 cycles, 3 axis, acc. to EN IEC
: 60068-2-6

Climate resistance

Damp heat, cyclical

Damp heat, sustained

Dry heat

Cooling

Salt mist

96 hours, +25 °C / 97%, +55 °C / 93
% relative humidity, as per

EN IEC 60068-2-30

56 days, +40 °C / 93 % relative
humidity, as per

: EN [EC 60068-2-78

96 hours, +70 °C, as per

EN IEC 60068-2-2

: 96 hours, -40 °C, as per

EN IEC 60068-2-1

96 hours, +35 °C in a chemical
solution with NaCl as per

i EN IEC 60068-2-11

Level of safety
EN ISO 13849-1

EN 62061

Up to PL e/Cat. 4 depending upon
system architecture

SIL 3 depending upon system
architecture

L3

“INCA 1: 15 mA
“INCA 1 Tina: 47 mA

{22+ 4N

prox. 4 mm to locked position

|d-plated silver alloy

“INCA 1: 10 mA, 10 VDC/10 VAC
¢ INCA 1 Tina: —

“INCA 1: 2 A 24 VDG
¢ INCA 1 Tina: —

i > 50 000 operations

Accessories

Front ring yellow for INCA
Emergency Stop Sign S DK FIN,
22.5 mm

Emergency Stop Sign EN F D,
22.5 mm

Emergency Stop Sign (blank)

2TLAO30054R0400
2TLAO30054R0500

2TLAO30054R0600

2TLAO30054R0900

Conformity

EN ISO 12100:2010

EN ISO 13849-1:2008

EN 62061:2005

¢ EN 60204-1:2006+A1:2009
IEC 60664-1:2007

EN 61000-6-2:2005

EN 61000-6-4:2007

EN 60947-5-5:2005

EN ISO 13850:2006

| PFH,: 1.60x10°°

INCA 1
INCA 1 Tina | PFH,; 4.66x10°
Colour ...................... im\‘(.é‘llow, red and black
“Weight ' Approx. 45 grams
o F
‘Materal  Polyamide PAG6, Macromelt,
. Polybutylenterephthalate PBT
L UL94V0
m;l"'é'r%.pgératuré ..................... 10°C to +55°C (operation), -30°C to

+70°C (storage)

Emergency stop LEDs

i Green: Safety device OK.

Not lit: A unit earlier in the circuit is
affected.

Red: This emergency stop has been
pressed.

i INCA 1 Tina:

Green: Safety device OK, safety
circuit OK

Flashing: Safety device OK, safety
circuit previously interrupted.

i Red: This button is pressed in, and
the safety circuit is interrupted.

“INCA 1: 24 VDG
“INCA 1 Tina: 24 VDC +15% -25%

\

OH

7

f : 5T0p P

=
Zs

o, Q!
N

Yellow front ring and emergency stop signs for emergency stop.

=
>
~
S &
Q\ @ 22,5mm
e
N ZENNN
} 3 3 4 5,

[edoe* an ™ 7 INCA 1

/ \ A ~

+ -

24000 n o H |-InT., INCA 1 Tina
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Emergency stop with indication
Smile

Smile - small and cost effective E-stop
In order to fulfill the need for a small and easy to install E-stop, Smile has been de-

veloped. The size of the device makes it possible to be installed wherever you want.

With M12 connection/s or cable and centralised mounting holes Smile is very easy
to install, especially on aluminium extrusions. Smile is available for E-stops in both
dynamic and static safety circuits i.e. for interfacing to Vital/Pluto and Safety relays.
Each version is available with either one or two M12 connections or cable. At the
top of Smile, a LED shows the current status as: green = protection OK, red = this
emergency stop has been pressed and if the LED is off, an emergency stop earlier
in the circuit has been actuated. Smile is also available with black push button and
is used as a safety stop. See section on safety stops.

Smile emergency stop comes in five different versions:
1. Smile 10 EA has a 1 m cable connected through the base of the unit.

2. Smile 10 EK has four 1 m connecting leads through the base of the unit. No LED.

3. Smile 11 EA has a 5-pole M12 connector on one end of the unit.
4. Smile 12 EA has two 5-pole M12 connectors, one on each end of the unit.
5. Smile 11 EAR has one 5-pole M12 connector at one end of the unit.

Smile 11 EA adapted for AS-i

The Smile 11 EA also comes in a version adapted for direct attachment to the AS-i
bus.

11/7 2TLC172001C0202 | ABB Safety Handbook

— To stop a machine or a pro-
cess

_Features:

— Emergency push button
up to PL e/Cat. 4 acc. to
EN ISO 13849-1
— With LED info in push button
— Robust
- IP65
— Available as safety stop
(black push button)
— Available for AS-i




Smile
Connection examples

Smile 10 EA connected to either Pluto or a safety relay with LED indication. The connection cable exits from underneath.

~ ~

A A A
+24V (+) 813 B 0 w2av| (+)813 [ Vs A
[ sal 1 |}
[ 1Q 10 A-pulse | — (A2) S23 (-
Pluto Safety :I :I Pluto Safety :I :I
:T_fgty IrEelayRTG Lo safety relay Lo
w .g. , - OV$ ! PLC ovb— E.g. RT6, a2 ové !
B RT9 U RT9 [
S34 ll I| 10 f— S24 ll lI
10 s14 _l lis 7] - s14 L lls
‘\V/ Smile 10 EA \V/ Smile 10 EA

Single channel - Safety category 1. Dual channel - Safety category 4.

Smile 11 EA connected to either Pluto or a safety relay with LED indication. Connection via M12 connector.

/A\\ A I/“\‘ A
+24V (+) 513 R T *24v (+)s13 pld T
[ ot
1o, s34 1ol
Pluto Safety = 1Q 10 A-pulse | (A2) 523 T
safety relay . Pluto Safety b
PLC E.g. RT6, - safety relay P
o RTO ol o4 U2 PLC ovl— E.g. RT6, oy 12
1o U
4 RT9 4
= o oo — i
10 stal ¢ L E ml_ s1a Vo E
\ /1 Smile 11 EA \/1  Smile 11 EA
v v

Single channel - Safety category 1. Dual channel - Safety category 4.

Smile 12 EA connected to either Pluto or a safety relay with LED indication. Connection via M12 connector + termination.

N A JST2 N A 1572
wav| (+)813 ’:I “I & T & savf ) ?33 _T”I “1 & T &
[ 2 2 [ 2 2
,’ { E £ 1Q 10 A-pulse —— (A2) 823 : 'I £ £
Pluto Safety 1o Pluto Safety 1
safety relay b safety relay P é
Mov!!al% 2 ml| ovg | 13 y
PLC ov—— | E.g. RT6, 1t L PLC vr—— | E.g. RT6, 1t L
RT9 s —1" LiE £ ol— |RT9 sl T if £
ofl—— 814 L g E [[ — s14 L E E
\/ |_Smile 12 EA \/ | _Smile 12 EA
Single channel - Safety category 1. Dual channel - Safety category 4.
Smile 10 EA /11 EA /12 EA connected to either Pluto or a safety relay without LED indication.
[momTTTTTT 1 [Tt 7
UYLV Output 1 : & T w2uv— Output 1 : & T
| |
2 2
1Q 10 A-pulse [—— | [ 1Q 10 A-pulse [—— Output 2 I =
Safety Safety
Pluto relay Pluto relay
safety E.g. . safety E.g. .
PLC o — RTG, PLC oV — RTG,
o RT9 A oy — RT9 Input 2 4
[F T— Input 1 3 [T T— Input 1 H
L= L=
Smile 11 EA Smile 11 EA

Single channel - Safety category 1. Dual channel - Safety category 4.
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Smile
Connection examples

Smile 12 EA connected to either Pluto or a safety relay with LED indication. Connection via M12 connectors. Reconnection to
the Pluto/safety relay is made via a separate cable. You can also use JST2 as a termination device after Smile12EA (C).

A S AT TN e 1
+24v )s13 LA T aoJy g T A T &
| Safety’{ e e e g
1Q 10 A-pulse |— relayum 23 || :'E E' IlI ]ll '% E' IlI lll 'é é'
Pluto E.g. P P P i
safety RTS, ol %‘ Lo F%I o f%l :
1 3 3, 1 1 3 3, 1 1 3 3
PLC ow— | RT9 o—E—e— Ee——HE—e— E—e——E—4— £l
o l— 2 ! I-:,‘l Smile 12 EA 4 | | 14Smile 12 EA 4 | | !4 Smile 12 EA 4
I — st b he s 1! s s L8 s
\ ,Il- T i T T W T =
WA RV Vo !
V b Y N N, J VLl J
I\
Dual channel series connection - Safety category 3. -~
1 1
\

Smile 12 EA and 11 EA connected to either Pluto or safety relay with LED indication. Connection via M12 connectors. Note
that there is no termination connector as the Smile 11EA (C) completes the circuit without the need for a termination connector
(JST2) or return cable.

I/\\ 1 ,As 1 l/ \l 1 E 1 I/\\ 1 E
v Rt et et
Pluto Safety 5 0 2 a1, a1,
1Q 10 A-puise | n2) 23 L £ f—1—L1 +f £—L 15
safety relay ! [ !
PLC E.g. RT6, ! b !
N ' R Y W I aiils al it
ol o | 1liSmile12EA S | I liSmie12EA & | i liSmile11EA
I sty s s 0l
" s14 e f———TE f———TE
\“ \‘I \“I
Dual channel series connection - Safety category 3.
LED Indication for the connection example above, where two 5 Smile 10 EA 1 Input 1
Smile 12 EA and one Smile 11 EA are connected in series, iS  white ;K 0 Input 2
showed in the following table (applies for all Smile). Blue i )—)— (0] e O 3. 0 VDC (if use of LED)
Black g 4. Output 2
. Gre .
A = Smile 12EA R = Released y 5. Output 1
B = Smile 12EA P = Pressed Smile 10 EK
C = Smile 11EA G = Green light Brown - 1. Input 1
. 2
Rd = Red light White £)= . o | 2
B = Blank, no light Black T = 4. Output 2
Grey 5 5. Output 1
Smile 11 EA (R)
) ) Brown 1 1. Input 1
E-Stop Button status LED Indication White ZK 2. Input 2
A B c A B c Blue 3}@ o O | 3.0VDC (if use of LED)
R R R - G G G Black 5_/_ 4. Output 2
R R P - G G Rd Grey 5. Output 1
R P R - G Rd B 5 Smile 12 EA
rown Brown
1 1
R P P il G Rd B White 2K 2 White
P R R < Rd B B Blue 3 S~ 'e) o) 3 Blue
_
P R P - Rd B B Black s——— + Black
P P R <« Rd B B Grey Grey
P P P i Rd B B 1. Input 1 . Output 1
2. Input 2 . Output 2

.0VDC
. Input 2, feedback
. Input 1, feedback

3. 0 VDC (if use of LED)
4. Output 2, feedback
5. Output 1, feedback

a s~ OND =
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Technical data — Smile

Article number LEDon EfStgf; ............... mé‘reen: Safet;/ device OK, Safety
Smile 10 EA 2TLAO030051R0400 circuit OK
Smile 10 EK 2TLAO30051R0600 i Off: Safety circuit is previously
Smile 11 EA i 2TLA030051R0000 interrupted.
Smile 12 EA 2TLAO30051R0200 (When an E-Stop is depressed all
Smile 11 EAR 2TLAO30051R0100 following units in the circuit lose the
Smile 11 EA AS-i 2TLA030052R0000 LED function).

‘ Red: This button is pressed, and the

Note. There are other versions for :

£ 17-27 VDC ripple +10%

Impact resistance ‘ max. 150 m/s?, pulse width 11 ms, (LED supply voltage)
(half sinusoidal) 3-axis, as per Current consumption (LED) 15 mA
e, EN [EC 60068227 Material, contacts Silver alloy gold plated
Vibration resistance (sinusoidal) max. 50 m/s? at 10 Hz, Min current 10 mA 10 VDC/ 10 VAC
10 cycles, 3-axis, as per Max current 2 A24VDC
EN IEC 60068.2-6 ..‘A;:.(':.éésories ...................... e e
Climate resistance Emergency Stop Sign S DK FIN, 2TLA030054R0700
Damp heat, cyclical 96 hours, +25 °C / 97%, +55 °C / 93 32.5 mm i
: % relative humidity, as per EN IEC Emergency Stop Sign EN F D, 2TLA030054R0800
60068-2-30 32.5 mm
Damp heat, sustained i 56 days, +40 °C / 93 % relative Emergency Stop Sign (blank) 2TLAO030054R1000
humidity, as per 32.5 mm
: ENIEC 60068-2-78 JST2 termination for Smile 12 : 2TLA030051R1300
Dry heat 96 hours, +70 °C, as per Smile side shield ¢ 2TLAO30054R1100
: ENIEC 60068-2-2 Conformity EN ISO 12100:2010,
Cooling 96 hours, -40 °C, as per EN ISO 13849-1:2008
: EN IEC 60068-2-1 EN 62061:2005, IEC 60664-1:2007
Salt mist i 06 hOUrS, +35 °C in a chemical EN 60204-1:2006+A1:2009
solution with NaCl as per EN 61000-6-2:2005
: ENIEC 60068-2-11 EN 61000-6-4:2007
Level of safety EN 60947-5-5:2005,
EN ISO 13849-1 Up to PL e/Cat. 4 depending upon EN ISO 13850:2006

system architecture

EN 62061 SIL 3 depending upon system
architecture
IEC/EN 61508-1...7 SIL3
Colour ......................... .\‘(.éllow, red a'r‘wd black
We\ght ......................... A‘pprox. 65 Qfams
S\ze ......................... W.I:éngth: 84 rﬁ‘m + M12 contactls)
(12.5 mm each)
Width: 40 mm
Height: 52 m
Materlal ..................... Hzmlgolyamide PA66, Macromelt,

¢ Polybutylenterephthalate PBT,
Polypropylene PP, UL 94 VO

-10°C to +55°C (operation),

£ 1IP65

{22+ 4N

: > 50 000 operations

Two M5 recessed hexagon head
screws, L 25 mm.
| Hole cc: 44 m

Smile side shield

Termination device JST2

ABB Safety Handbook | 2TLC172001C0202
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Emergency stop with indication
Smile Tina

Smile Tina - small and cost effective E-stop

In order to fulfill the need for a small and easy to install E-stop, Smile has been
developed. The size of the device makes it possible to be installed wherever you
want. With M12 connections or cable and centralised mounting holes Smile is very
easy to install, especially on aluminium extrusions. Smile is available for E-stops
in both dynamic and static safety circuits i.e. for interfacing to Vital system/Pluto
safety PLC and Safety relays. Each version is available with either one or two M12
connections or cable. Two M12 connectors are used to enable the connection of
E-stops in series, which is often used with dynamic safety circuits fulfilling safety
category 4. In the top of the Smile Tina E-stop unit, LEDs show the actual status
according to the dynamic system:

Green = everything is OK

Red = E-stop activated.

Flashing Red/Green = Stop activated from another preceding device.

Smile is also available with black push button and used as a safety stop. See sec-
tion on safety stops.

The Smile Tina emergency stop is available in four versions:

1. Smile 10 EA Tina has a 1 m cable connected via the base of the unit.

2. Smile 11 EA Tina has a 5-pole M12 connector on the end of the unit.

3. Smile 12 EA Tina has two 5-pole M12 connectors, one on each end of the unit.
4. Smile 11 EAR Tina has one 5-pole M12 connector at one end of the unit.
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— To stop a machine or a
process

_Features:

— Emergency push button
up to PL e/Cat. 4 acc. to
EN ISO 13849-1

— Light grids, emergency stop
and Eden in the same safety
circuit together with Vital or
Pluto gives PL e/Cat. 4 acc.
to EN ISO 13849-1

— With LED indication on push
button

— Robust

— Info-signal from each
emergency stop

- P65

— Available as safety stop
(black push button)




Smile Tina

Connection examples

Smile 10 EA Tina connected to either a Pluto or Vital system with LED indication/information. The connection cable exits from
underneath the unit. Safety circuit category 4.

1Q10 )
Pluto 10 Vital

_2_ o

°

Smile 10 EA Tina

Smile 11 EA Tina connected to either a Pluto or Vital system with LED indication/information. Three Smile 11 EA Tina units
connected via M12 connectors in a serie via connection terminals in the electrical cabinet. Safety circuit category 4.

Electrical cabinet

Smile 11 EA Tina

Q10

Pluto 10

=

x

I

g

Connection termination

T

T _1L2 OOA
@ e
»2 ooC

Smile 11 EA Tina

Smile 11 EA Tina connected to either a Pluto or Vital system with LED indication/information. Three Smile 11 EA Tina units and

one Eden connected via M12 connectors in a serie via a Tina 4A connection block. Safety circuit category 4.

1Q10
Pluto

L

—9— Vital

_2_ Tina 4A

—é—iooc

é—iooA
—)—EooB

Smile 11 EA Tina

Smile 11 EA Tina

Smile 11 EA Tina

Eden = Adam & Eva

E] .

Smile 12 EA Tina connected to either a Pluto or Vital system with LED indication/information. Two Smile 12 EA Tina’s, one
Eden sensor and one Focus Light Curtain connected via M12 connectors in a serie. Safety circuit category 4.

Pluto

Q10

1

Vital

Eden = Adam & Eva
3
|
N

)3

o () o

J—)—:oo

—I Smile 12 EA Tina Smile 12 EA Tina

Focus =

O[]
M12-38

!
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Smile Tina

Connection examples

Smile 12 EA Tina connected to either a Pluto or Vital system with LED indication/information. Three Smile 12 EA Tina units
connected via M12 connectors in a serie. Reconnection to the Pluto/safety relay is made via a separate cable. Safety circuit

category 4.
A B C
o= 040 (&) o pgo () o pie (o) o p—
Pluto Vital 44
'0—9— R—‘ Smile 12 EA Tina Smile 12 EA Tina Smile 12 EA Tina
LED Indication for the connection example above, where three Smile 12 EA
E-Stop Button status |LED Indication Tina units are connected in series, is showed in the following table (applies for all
A B |C A 1B |C Smile Tina).
R R R <> G G G
R R P <> G G Rd
R P R < |G Rd |F A = Smile 12 EA Tina R = Released
R P [P |« |G |Rd |Rd B = Smile 12 EA Tina P = Pressed
P R R <> Rd F F , . .
P R P < |Rd IF Rd C = Smile 12 EA Tina G = Green light
P P R < |Rd |Rd |F Rd = Red light
P P P |« |Rd |Rd |Rd F = Flashes, changing between red and green
light.
Information output signal for the connection example above, where three
E-Stop Button status |Information Smile 12 EA Tina units are connected in series, is showed in the following table
output signal (applies for all Smile Tina). The status information signal can be connected to e.g.
é S g - g E (H3 PLC input. Note. The information signal must not be used as a safety signal. The
R IR SRS H A L signal should only be used to indicate the status of connected devices.
R P R <> H L H
R P P |« H L L A = Smile 12 EA Tina R = Released
=) R R <« L H H . .
PR P < L a0 B = Smile 12 EA Tina P = Pressed
P P R |« L L H C = Smile 12 EA Tina H = High (i.e. supply voltage)
P P P J== JL L |t L = Low (= 0 VDO)
Smile 10 EA Tina . o
Brown ¢ 4 . Input voltage,17-27 VDC ripple+/- 10%

Blue

G

—ry

. Input voltage,17-27 VDC
ripple+/- 10%

. Dynamic input signal

0VDC

. Not used

. Not used

oA wN
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White 2“

B\ -
Black i_-u:/— >_2_ O

ey 5__E/_

Brown 1

White 2_JTL

Blue 3& T o)

Black 4 ___UE_/_
Grey 5

Brown 1

White 2K

Blue 3

Grey

Black ‘;f

Smile 11 EA Tina

Smile 12 EA Tina

i ©

1

2. Dynamic input signal
3.0VDC

4. Dynamic output signal
5. Information output

1. Input voltage,17-27 VDC ripple+/- 10%
2. Dynamic input signal

3.0VDC

4. Dynamic output signal

5. Information output

1. Output voltage to next unit

+ 1 Bro‘wn 2. Dynamic output signal (To next
: White Smile or to Pluto or Vital system)
. Sve 3 0vpc
Black
5 4. Not used
Grey

5. Information output



Technical data — Smile Tina

Article number

Smile 10 EA Tina

Smile 11 EA Tina

Smile 12 EA Tina

Smile 11 EAR Tina

Note. There are versions foruse
with relay technology (without Tina).

| 2TLAO30050R0400
| 2TLAO30050R0000
| 2TLA030050R0200
| 2TLA030050R0100

Impact resistance
(half sinusoidal)

max. 150 m/s?, pulse width 11 ms,
: 3-axis, as per

| EN IEC 60068-2-27

max. 50 m/s? at 10 Hz, 10 cycles,

: 3-axis, as per

Climate resistance
Damp heat, cyclical

Damp heat, sustained

Dry heat

Cooling

Salt mist

| EN IEC 60068-2-6

96 hours, +25 °C / 97%, +55 °C / 93

¢ % relative humidity, as per EN IEC

60068-2-30

i 56 days, +40 °C /93 %

relative humidity, as per

: ENIEC 60068-2-78

96 hours, +70 °C, as per
EN IEC 60068-2-2

: 96 hours, -40 °C, as per

EN IEC 60068-2-1

{96 hours, +35 °C in a chemical solu-

tion with NaCl as per

Level of safety
EN ISO 13849-1

EN 62061

IEC/EN 61508-1...7

i EN IEC 60068-2-11

Up to PL e/Cat. 4 depending upon
system architecture

SIL 3 depending upon system
architecture

Length: 84 mm + M12 contact(s)

(12.5 mm each)
- Width: 40 mm  Height: 52 mm

Polyamid PA66, Macromelt, Polybu-

 tylenterephthalate PBT, Polypropylen
PP, UL94 VO

£ 110°C to +55°C (operation) -30°C to
{ +70°C (stock)

Two M5 hexagon socket screws, L

>25 mm.

Hole centres: 44 mm

LED on E-Stop

Green: Safety device OK, Safety

circuit OK
Flashing: Safety device OK, safety

circuit previously interrupted

Red: This button is pressed, and the

safety circuit is interrupted

1:1.5 (Two Smile units are equal to

three Edens in time delay)

47 mA (67mA with max. current from
¢ information output)

Accessories

Emergency Stop Sign S DK FIN,
32.5 mm

Emergency Stop Sign EN F D,
32.5 mm

Smile side shield

2TLAO30054R0700

2TLAO30054R0800

2TLA030054R1100

Conformity

EN ISO 12100:2010
EN ISO 13849-1:2008

: EN 62061:2005,
¢ EN 60204-1:2006-+A1:2009

|IEC 60664-1:2007

EN 61000-6-2:2005
EN 61000-6-4:2007
EN 60947-5-5:2005
EN ISO 13850:2006

Smile side shield

Sign for emergency stop

ABB Safety Handbook | 2TLC172001C0202
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Emergency stop with indication
Smile AS-i

Smile 11 EA AS-i is an emergency stop with a built-in dual channel safe AS-i input
node. The AS-i bus and the safety around it is specified by the two organisations
“AS-International Association” and “AS-Interface Safety at Work”, and is described
in publications such as “AS-Interface The Automatic Solution”.

Smile 11 EA AS-i is supplied with 30 VDC from the AS-i bus. The recommended
connection to the AS-i bus is made via a flat cable terminal to M12 (see Figure),
which makes it possible to quickly and easily connect the device to the yellow AS-i
cable.

Smile 11 EA AS-i can also be connected directly to the AS-i bus using only two
conductors (pins 1 and 3 on the unit's M12 contact). Smile is also available with
black push button and is used in this case as a safety stop. See section on safety
stops.

The possibility with LED indication is also avalible on the Smile 11 EA AS-i, with the

difference that the AS-i version has programable LEDs. This gives the customer full
flexibility for making own indication.
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— To stop a machine or a
process

— Safe input node in AS-i
systems

_Features:

— Emergency push button
up to PL e/Cat. 4 acc. to
EN ISO 13849-1

— Simple connection to AS-i
bus

— With LED indication on
push button and AS-i status
indication

— Robust

- P65

— Available as safety stop
(black push button)




Technical data — Smile AS-i
Article number :
Smile 11 EA AS-i §2TLA030052ROOOO

AS-i data :

AS-i profile {8-7.B.0

Addressing M12-contact

Node address on delivery ‘0

Response time across the AS-i bus i 5 ms (+ response time for safety monitor)

Pin configuration

CAS-i+
! Not used
CAS-i-
“ Not used

6.95 x 10°°
Level of safety
EN ISO 13849-1 Up to PL e/Cat. 4 depending upon system architecture MTTF ;: high
EN 62061 SIL 3 depending upon system architecture
IEC/EN 61508-1...7 SIL 3, PFD,,: 2.95 x 10°°, PFH;: 6.95*10°°
“Conformity ) ~ UENISO 12100:2010, EN ISO 13849-1:2008/AC:2009, EN SO 13849-2:2008, EN 60204-1:2007+A1,
EN ISO 13850:2006

LED in emergency stop button
LED is individually programmed in the PLC program as shown below.

LED in push button * Indicator Description
Red ON - Output bit 1 ON
| OFF © Output bit 1 OFF or

| Output bit 1 & 2 ON

Green ON ¢ Output bit 2 ON
| OFF © Output bit 2 OFF or

“ Output bit 1 &2 ON

AS-i LED and Fault LED
in combination LED pair at the M12 contact.

AS-i (Green) * Fault (Red) Description
OFF OFF AS-i voltage missing
. ) ) ) { OFF ‘ormal operation H
ON ‘o data exchange With master
ON i No data exchange due to address = 0
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Emergency stop
Compact

— Robust

push button)

The Compact emergency stop with an enclosure

The emergency stop comes from the Compact range of ABB:s Pilot Devices. The
Compact is an “All-in-one design“ solution, with button and contact block in one
unit. It has a building hight of 42 mm.

The emergency stop complemented with a robust enclosure gives a high IP ra-
ting that fulfills the demands in severe and moist environments, such as food and
beverage industry. This unit is also available with a black push button and a grey
enclosure and is then used as a safety stop. See section on safety stops.

Adjustment for dynamic circuits

If the emergency stops are used with Pluto or Vital, a Tina adaptation product can
be used. Tina 2A, Tina 2B and Tina 3A all work with the Compact emergency stop
and its enclosure.

(€T © ®-

— To stop a machine or a
process

— Assembled compact
emergency stop

— Emergency push button
up to PL e/Cat. 4 acc. to
EN ISO 13849-1

— IP67 and IP69K
— Available as safety stop (black

_Features:

-«

Compact as a machine stop. See more infor-

mation on section - Safety stop.
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Technical data - Compact

Article number
Emergency stop and enclosure

(CEPY1-1002) 1SFA619821R1002
Emergency stop with enclosure and shroud

(CEPY1-2002) 1SFA619821R2002
Reset action Pull ré‘lease
Contact material H

Silver

Termination Clam

Up to 1.5 mm? conductors

Torque settings

Cable terminals
Nut (M22)

L 0.8Nm
£ Min. 2 Nm, Max. 2.3 Nm

2 xM20

300V

5A

{ AC-15;1 A (240 V), 1.5 A (120 V)
i DC-13; 0.3 A (24 V), 0.2 A (125 V)

Max. fuse 16 A

150 000

Yellow, red, black and grey

£ 135 g (with Shroud)
(118 g

Length: 65 mm
© Width: 65 mm
Height: 78.1 mm (with Shroud 79.6 mm)

£ -25°C to +70°C (operation)
{ -30°C to +85°C (stock)

IP66, IP67 and IP69K

2xM4

50 000 operations

Accessories

Shroud Yellow (CA1-8053) 1SFA619920R8053
Shroud Grey (CA1-8054) 1SFA619920R8054
Tina 2A 2TLA020054R0100
Tina 2B 2TLA020054R1100
Tina 3A 2TLA020054R0200
" Conformity EN 60947-1:2007, EN 60947-5-1:2004, EN 60947-5-5:1997+A1:2005

Adaptation units: Tina 2A and Tina 3A
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Emergency stop
EStrong”Z

Switch operational description
The EStrongZ is an emergency stop designed to provide a robust unit in exposed
and severe environments. Perfect for industries that have special demands.

The contact block configuration is a 2NC and 2NO and the emergency stop is
mounted with 4 x M4 screws from the inside.

The EStrongZ has a special lid that is mechanical linked to the emergency stop sa-
fety mechanism. This means that the safety contacts will open if the lid is removed.
An optional feature gives the EStrongZ a two colour LED that can be seen easily
from a distance.

Material

The EStrongZ is available in a total rugged stainless steel 316 body, developed for
applications such as food processing and chemical industry. With a double seal lid
gasket and seals, the EStrongZ has an IP69K enclosure protection and therefore
can be high pressure hosed with detergent at high temperature.

Explosion Proof version (X)

EStrongZ also exist in versions with certified explosion proof contact block (X-versi-

ons). EStrongZX have a stainless steel body and can be used in European Zone 1,
2, 21, 22 enviroments (Gas and Dust). Preassembled with 3 meter cable.

Regulations and Standards
The EStrongZ is designed and approved in accordance to relevant standards. Ex-

amples of relevant standards are IEC/EN 60947-5-1, IEC/EN 60947-5-5, EN 62061,

UL 508, EN ISO 13850 and EN ISO 13849-1.
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— To stop a machine or a
process

_Features:

— Compact and robust

— Universal installation

— Stainless steel

— LED status indication (optional)
— 2NO + 2NC

— EX version




Technical data — EStrongZ series

Article number
EStrongZ
EStrongZ (LED)
EStrongzZX

2TLA050220R0020
2TLA050220R0222
2TLA050220R0025

Level of Safety
EN ISO 13849-1
EN 62061

Up to PL e/Cat. 4 depending upon system architecture

Up to SIL3 depending upon system architecture

Safety data
Mechanical reliability B,
Proof test interval (life) MTTF

1.5 x 10° operations at 100mA load 21 years
214 years (8 cycles per hour/24 hours per day/365 days

Torque settings

Mounting M5 4.0Nm, Lid T20 Torx M4 1.5Nm, Terminals 1.0Nm

Termination

Clamp up to 2.5 mm? conductors

Short circuit overload protection

Fuse externally 10A (FF)

Rated insulation/withstand voltages 500VAC / 2500VAC
Utilisation category AC15 A300 3A
Shock resistance 15g11 ms
Thermal current (Ith) 10A

Conduit entries 3 x M20

Enclosure classification

IP67 and IP69K

Operating temperature

-25°C to +80°C

Weight

820 g

Contact type

IEC/EN 60947-5-1 double break typ Zb snap action

Contact material

Silver

Enclosure / Cover

Stainless steel 316

Mounting position

Any

Mounting bolts

4 x M4

Explosion Proof version (X)
Classification Ex d IIC T6
Rated Voltage

Rated Current

(-20°C < Ta < +60°C) Gb Ex tb IlIC T85°C (-20°C < Ta < +60°C) Db
250V AC/DC

2 pole 4A

4 pole 2.5A

EStrongZ (LED)

EStrongZ

1] 105
- ” " 1R
L 54 o .
(] o I, _'_ — ¥
R r
\ u
1 40
|
—— L]
b3
Fal |
@’1 a b o L
| = L L] + I
™ ey
Fil
Fizing Holes B 3
for Md Scrows L 35 :
Dimensions EStrongZ (LED)
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Safety stop
INCA, Smile and Compact

When should | use the safety stop?

Safety stops are used to stop the operation of a machine in

a safe manner. It must not be used as an emergency stop,
but only as a stop for an individual hazardous motion. This

is indicated by black push button. Likewise, an emergency
stop push button with red push button must not be used as a
safety stop.

INCA machine stop for panel mounting

The INCA series is available with black push button and is
called INCA 1S/INCA 1S Tina. The safety stop is identical to
the corresponding emergency stop apart from the black push
button. For technical data see the INCA emergency stop.

Smile machine stop with indication

The Smile emergency stop series is also available with black
push button as safety stops. These stops are identical to the
corresponding emergency stops apart from the button. The
Smile with the black push button has a similar designation
apart from an S in the name instead of E. For technical data
see the Smile emergency stop.

The Compact Machine stop with an enclosure

This machine stop comes from the Compact range of ABB:s
Pilot Devices, built on the "All-in-one design”. The black
machine stop complemented with a robust enclosure gives
a high IP rating the fulfills the demands in severe and moist
environments. The machine stop has one normal open and
one normally closed contact (1INO+1NC). For technical data
see the Compact emergency stop.
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— To make a safe stop of a
machine or a process

_Features:

— Safe machine stop with black
push button

— With LED info in push button

— Up to IPB9K

— Info output (Tina)

Model ¢ Article number
Smile 11 SA 2TLA030051R0900
H ¢ 2TLAO30051R1000
mile 11 SAR . 2TLA030051R1100
mile 11 SA Tina . 2TLA030050R0500
Smile 12 SA Tina . 2TLA030050R0600
Smile 11 SAR Tina . 2TLA030050R0700
" Smile 12 SAR Tina | 2TLA030050R0800
" Smile 11 SA AS- OTLAO30052R0100
Model ¢ Article number
INCA 13 2TLA030054R0300
"INCA 1S Tina OTLAQ30054R0200
Model Article number
Machine stop and enclosure 1SFA619811R1002
(CEP1-1002)
.“.Méchine stop; with encloéure and H 1SFA619811R2002
shroud (CEP1-2002)




Reset button

Smile 11 R ce€

— Reset push button

11 RE
SMILE s Features:
et b0
v
iy
e — With LED info in push button

- IP65
— Adapted version for the Pluto
feature “light button”

Smile push button box with a blue button are intended to be a Technical data - Smile 11 RA/B

reset button to safety circuits. Avrticle number :
Smile 11 RA 2TLAO30053R0000
Smile 11 RA Smile 11 RB 2TLAO30053R0100
The Smile 11 RA is an "open” reset push button box with one  coior 7 o o
circuit for connections though a normally open contact and Base yellow
one circuit for connection of the indication LED in the push Pushbutton blue
button, i ...............
Housing Polyprobylene PP
Smile 11 RB Pushbutton contact L AU
The Smile 11 RB is a reset push button box adapted to be “Power Suppj'&',' """""""""""""""""""
use together with the Safety PLC Pluto. LED operating voltage 24 VDC (maximum 33 VDC)
LED current consumption 20 mA at 24 VDC
The Safety PLC Pluto has a function called “Light button” 30 mA at 33 VDC
which is used in order to reduce the numbers of terminals on Pushbutton operating voltage Min: 5 V. max: 3