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ABB Jokab Safety
Machine Safety Systems
and Components
Compendium

Production integrated safety solutions!
Meeting international standards!
Protecting the manufacturing workforce!
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Together, we'll create a safer, more reliable
and innovative future for your business!
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Productivity and Safety
go hand in hand...

Jokab Safety was acquired by ABB in
March 2010. This gives us extra strength
and a sales network in 120 countries.
Our goal is to become even better

at supporting you as a customer through
cooperation within ABB Jokab Safety
globally and locally.

The fact that the leading power and
automation technology company, ABB,
and a leader in machine safety, Jokab
Safety, are joining forces means a lot
more than just a new organizational chart.
ABB has a huge footprint in the industry
—from power supply to the control
of each individual motor—and has been
delivering reliable solutions for decades
that boost productivity in the industry.

The acquisition of Jokab Safety now
means the last building block is in place.
We can now offer our customers tailored,
turnkey solutions where machine safety
is an integral and value enhancing
component.

Since its inception in 1988, Jokab
Safety has been adhering to the business
concept of developing innovative products
and solutions for machine safety. The
company has supplied everything from
individual safety components to fully
installed protection systems for entire
production lines and works on a daily
basis with the practical application
of safety requirements in combination
with production requirements. Jokab
Safety is also represented on a variety
of international standards committees
concerned with the safety of machinery
which means that we have now added
this very valuable experience and
knowledge to our offering. Similarly,

ABB has always been a pioneer and
a representative for its business areas
and a powerful voice in professional
organizations and committees.

All'in all, this creates an enormous bank
of knowledge and experience that we look
forward to sharing with our customers.

ABB JOKAB SAFETY
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The fact that the leading power and
automation technology company, ABB,
and a leader in machine safety,
Jokab Safety, are joining forces...

...creates an enormous bank
of knowledge and experience
that we look forward to sharing
with our customers.

M,
ACHI'NE SA FETY

Productivity and safety
are not contradictory
terms. On the contrary,
safety solutions that
are properly executed
and adapted from the
beginning will increase
productivity.

A partner that can
deliver integrated and
well thought out turn-
key solutions enables
a production friendly
safety environment.

ABB Jokab Safety’s
methodology for safety
upgrades to existing
machinery takes into
account all modes of
operation. This creates
a safety system that
enhances rather than
restricts production,
thus creating
“Production Integrated
Safety Solutions” for
our customers.

888-282-2123 ¢ www.jokabsafetyna.com
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Our products revolutionize the market!

Our dynamic safety circuits and our comprehensive
safety PLC are probably the most revolutionary devel-
opments that have happened in the safety field for
the control and supervision of safety devices, in many
respects:

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

B They are safer, since our dynamic safety sensors
are checked 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.

M Reliability is better. Our electronic sensors have
much longer lives than mechanical switches.

H With the All-Supervisor 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 develop new products.

A Flexibility

Not programmable

Vital

Dynamic "doubled up"
safety signal that tests
a sensor, for example,

200 times per second.

‘ Safety Relay
Double static inputs that
TT only test the switches each

time they are used.

Programmable Pluto
AS-i

L

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

Subordinate
Traditional Safety PLC
Supervisor-Subordinate with static inputs

Number of machines/different stops

We train both machine builders and operators

Do you build machinery?
We can provide the training you need to build
machinery that meets the requirements, including:

W Practical implementation of the requirements in
the new Machinery Directive 2006/42/EC, which
is valid for machines that were delivered/put into
service from the 29th of December 2009

M Risk analysis—in theory and practice

B Control systems safety—standards EN I1SO
13849-1 and EN 62061

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 whether your machinery is “new”
or “old”, i.e. CE-labeled or not. Unfortunately many
have purchased CE-labeled machinery that does not
meet the requirements.

Having machines 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.

ABB JOKAB SAFETY
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Safety History

Developments of the 1970s

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 losing

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 the safety of these machines. This
work provided an excellent base for our knowledge
in machinery safety.

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

Developments of the 1980s

During the eighties, industrial robots (Irb’s) started

to become commonplace in manufacturing industry.
This meant that workers were outside of the danger-
ous areas during production, but had to go inside the
machine at certain times in order to adjust a product
to the correct position, inspect the production cycle,
troubleshoot, and to program the Irb. New risks were
introduced and new safety methods required.

It was, for example, hard to distinguish whether
a production machine had stopped safely or was
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/ISO 775
was started. This was the first international standard
for machine safety. In order to give the correct input
to the standard, work around Irb’s was closely studied
in order to meet production integrated safety require-
ments. 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 requirements
in a standard, such as a safe stop function, which
allowed an easy restart of the machine.

Three-position enabling devices were also intro-
duced 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 position.
Releasing or pressing the three-position push button
in panic leading to a stop signal.

Developments of the 1990s

In Europe, during the nineties, the machinery
directive was the start of a tremendous increase in
cooperation 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 inte-
gration of Europe it is now only necessary for a safety
company such as ourselves to get one approval for
our components for all of Europe instead of one

per country.

Developments 2000s

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 cooperation between countries is leading to
better safety solutions, making it much easier to
create safe working environments around the world.

888-282-2123 ¢ www.jokabsafetyna.com
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Jokab Safety’s Developments...
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Pluto All-Supervisor Safety PLC
Profibus DP

DeviceNet

CANopen

Ethernet

Sensors with

integrated
AS-i safety —
nodes
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Smart for
Machine Diagnosis

Three-Position
Device with
Hand Detection

Focus Light Beam
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ABB Jokab Safety...

The Leader in Engineered Machine Safety Systems

ABB Jokab Safety has over two decades of
worldwide hands-on experience in the design,
engineering, manufacturing, and application of
electronic safety components, safety fencing,
and complete machine safety systems. Our
goal has always been the protection of the
manufacturing workforce—and it has made
ABB Jokab Safety the leader in the machine
safety industry.

We offer complete machine safety solutions
that will help protect valuable staff and meet
standards and regulations relevant to your
business. ABB Jokab Safety has provided
safety systems to all types of manufacturing
companies throughout the world. Many manu-
facturers, large and small, have come to rely
on our expertise for training, compliance
guidance, systems design and application.

Understanding Complete
Machine Safety Systems

Today’s manufacturers often struggle to

see beyond the current misunderstandings of
the true meaning of machine safety. Their
approaches are narrow in vision and focused
on the components to be purchased —or
some new item intended to improve only one
part of a machine safety system —instead

of focusing on the overall picture, the complete
machine safety system as a whole.

The companies that claim to be machine
safety specialists, but can only offer a limited
range of so-called safety devices, perpetuate
much of the confusion and misinformation about
machine safety. Many of these devices were
adapted from products that were designed for
other applications, not machine safety.

The idea that all safety devices are the
same —and can be purchased as commodity
products for the lowest price, is a myth.
Hundreds of companies are spending good
money on the wrong components. This mis-
placed belief ultimately leads to higher overall
costs, incorrect applications that may not
comply with specified safety standards, and
can result in unsafe conditions.

i IR a4

The idea that all
safety devices are
the same —and can be purchased
as commodity products for
the lowest price—is a myth.

ABB JOKAB SAFETY
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ABB Jokab Safety customers have recognized that within the machine safety
industry, we stand alone as the company superior to all others in its vision,
design, manufacturing, and application of “Complete Machine Safety Systems”.
We are a company that clearly sees the big picture and understands what it
takes to compete in a world market.

Our systems can help make the difference between winning and losing.

Not just competing, but also adding future profit to our customer’s bottom line
with “Complete Machine Safety Systems” that offer easier installation, built-in
diagnostics, and less downtime.

ABB Jokab Safety is helping manufacturers to see beyond the confusion
created by those companies whose only interest is to sell “look alike” products
at commodity prices. By educating our cus-
tomer about the advantages of the “Complete
Machine Safety Systems” approach, they
soon realize that they can achieve the highest
category of machine safety, while controlling
overall costs.

Together, we’ll create a safer,
more reliable and innovative
future for your business!

ABB Jokab Safety offers...
M Over 20 years of experience helping companies increase
their machine safety level, without sacrificing production.

M Ability to design and manufacture custom systems
to meet your company’s requirements.

B Machine safety systems designed to protect
company personnel from injury.

B Compliance to applicable national and international
machine safety standards.

M Cost savings on safety system design and installation time.
B Time saved on labor with reduced wiring points.

B Unique diagnostics that save machine downtime.

Hl Cost effective alternative to unsafe bypassing methods.

B Consultation, engineering, design, and CAD drawings.

B Machine safety systems operational training.

So before you purchase
machine safety equipment, talk
to your ABB Jokab Safety representative.

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Specialization Provides Value

From the inception of ABB Jokab Safety, our focus has
been to provide solutions for industrial manufacturing
machine safety problems. We have long recognized the
need for reliable, cost effective machine safety systems
and will continue to specialize in machine safety for all
industrial manufacturing applications.

ABB Jokab has successfully provided machine safety
systems for robotic cells, automated production and
assembly lines, conveyor and material handling systems,
power and hydraulic press operations, welding lines,
woodworking machinery, packaging equipment, food
processing equipment, extruding machinery, plastic
or rubber molding machines—as well as many other
types of machinery. ;

As applications specialists and systems solutions provid-
ers, we offer comprehensive services in the form of consul-
tation, knowledge of national and international
standards, product training seminars, engineering assis-
tance, CAD drawings, customization of products to
meet customer specifications, operational training and
complete after the sale follow-up services. ABB Jokab
can assist customers in making the right choices to help
protect employees, meet standards relevant to their
industry, maintain high production levels, and control
system costs.

Design and Engineering for
Complete Machine Safety Solutions

The key to a successful machine safety solution
is the custom design and engineering of the
safety system for each specific machine
safety application. Our knowledgeable
engineering staff possesses many decades
of experience in providing manufacturing
companies with electronic machine safety
systems that have solved a multitude of
workplace safety problems, while main-
taining high levels of productivity.

ABB Jokab Safety engineers and tech-
nicians support our customers with the
technical knowledge, CAD drawings and
guidance they need to protect their
employees and comply with the standards
and regulations that are applicable to their
manufacturing operations. Our engineers
can create safety solutions for all of your current

production equipment, as well as proposed future The key to a successful
manufacturing operations. machine safety solution

Complete Machine Safety System planning will include . ,
guiding our customers through the identification of the !S the. custom des:gn and
hazardous areas of concern, and provide solutions that engineering of the safety system
will help protect employees and meet or exceed safety for each specific machine

standards relevant to their manufacturing processes. . .
safety application.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com



Understanding National and International
Safety Standards Ensures Compliance

Understanding National and Interna-
tional Safety Standards pertaining to
the manufacturing industry can be
very difficult, and keeping up with the
constant changes can be nearly impos-
sible. Fortunately, when it comes to
understanding the concept of machine
safety —including updates of all perti-
nent standards or regulations —ABB
Jokab Safety offers the assistance
you need.

We are not satisfied to simply bring
our customers up to par with industry
safeguarding regulations. We will keep
them aware of the changes that are constantly
arising by providing updates on standards and
knowledge of each new breakthrough in
machine safety systems technology. With this
in mind, we will continue to complement our
product line with innovations to serve our cus-
tomers’ needs.

ABB Jokab Safety has a clear understanding
of national and international safety standards
and regulations and we are fully prepared to
assist our customers in determining which
standards they must meet including: ANSI
(American National Standards Institute); CSA
(Canadian Standards Association); EN (European
Nation Standards); IEC (Electrical Equipment
of Industrial Machines); NFPA (National Fire
Prevention Association); ISO (International
Organization for Standardization), and OSHA
(Occupational Safety and Health Administration).

Trained, Knowledgeable
Safety Sales Specialists

Every ABB Jokab Safety Sales Specialist rep-
resents safe solutions for unsafe manufacturing
environments that may exist in our customers’
manufacturing facilities. Our highly trained and
knowledgeable Safety Sales Specialists and
distributors are committed to introducing the
concept of “Complete Machine Safety
Systems” to every manufacturer throughout
the United States, Canada and Mexico. They
are on the road every day meeting with cus-
tomers to offer safe solutions for all types of
current or future manufacturing equipment.

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY



Team Concept offers

Unsurpassed Customer Support

Our team concept provides each customer with a
team of highly trained machine safety professionals
that include an experienced Safety Sales Specialist,
Product Managers that are knowledgeable about the
applications of each safety system and component
they handle, and System Designers that possess vast
technical expertise in machine safety and control
reliability to ensure total satisfaction.

ABB Jokab Safety offers customers unsurpassed
support with an initial consultation and guidance on
what standards must be met, engineering and CAD
drawings of their safety system, selection of certified
electronic safety components and guard fencing,
operational and maintenance training, and reliable
follow-up services. There is no other company that
can offer you more.

Responsive Inside
Sales Support

Our dedicated com-
mitment to customer
service is reflected
by the responsive
efforts of our inside
sales support staff — =&
a group of experienced =
individuals who ensure |
that each order we
receive will be proc-
essed promptly and
efficiently. Each member of our inside sales support
staff works closely with their designated Safety Sales
Specialists to provide the latest information on avail-
ability of product, price quotations and delivery times.
All members of the ABB Jokab Safety sales support
staff are constantly updated to keep them current on
the new components and systems that provide our
customers with the highest level machine safety and
control reliability. In addition, our sales support staff
participates in all factory authorized training programs
to keep them informed on all new product features
to existing lines.

ABB Jokab Safety can help
you cut through the mountain
of misinformation and provide
your company with a better
understanding of what

Inventory and Shipping to Meet Your Needs

The same dedication to customer service is evident
in our shipping department. Our goal is to provide
our customers with the safety components and sys-
tems they require in the most cost effective, timely
manner possible.

We maintain a comprehensive inventory of all the
machine safety systems and components we manu-
facture including safety relays, safety light curtains
and grids, perimeter beams, stop time analyzers,
safety enabling devices, non-contact/non-magnetic
sensors, one and two hand controls, magnetic and
interlock switches, safety PLCs and more.

In addition, we manufacture a complete line of
Quick-Guard Safety Fencing and accessories that
meet any fencing application. With stocking locations
in both Canada and the USA, we can handle shipping
requests from standard through overnight delivery.

Combining High Level Safety
with Peak Production

If your company is like the many others who are
concerned about how they can protect their work-
force with the highest level of machine safety,
while maintaining peak production and lowering
overall machine safety system costs, contact
ABB Jokab Safety today.

machine safety means.

ABB JOKAB SAFETY
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Machine Safeguarding...

A Commitment Your Company Should Make

P 5 — * T

What is the motivation for making a commitment to
safeguard the machines that are used for the produc-
tion of the parts and components that your company
manufactures? ABB Jokab Safety believes that the
primary and most important motivation for safeguarding
is to protect the sanctity of human life and limb.

Every company should realize that their human
resources are their most important asset. The protec-
tion of your employees is not based on the fact that
there are regulatory standards that must be met, but
rather the higher standard of the ethical obligation
to ensure that all of your staff leave work in the same
physical condition as when they arrived.

The value of seeing that every employee has the
opportunity to work in a safe environment far exceeds
the economic consequences that are associated with
work-related injuries. The same safety devices and
systems that can reduce the severity or eliminate inju-
ries to employees that program, operate, test or per-
form service maintenance to machines provide a line of
defense against the financial expenses associated
with each injury. In pure economic terms, there are
obvious advantages to properly safeguarding your
manufacturing machinery. No company wants any
of their valued staff to suffer an injury, and employers
do not want to deal with the financial “after effects”
associated with a work-related injury.

The reason for using machine safety devices is clear,
because wherever a worker has access to a hazardous
area during a machine cycle, it’s not if an injury will
take place, but rather when the injury will take place.

The True Cost of Work-Related Injuries

There are companies that feel that the cost of
purchasing and installing the proper safety devices on
all of their manufacturing machinery is too costly and
may slow down production. These companies should
take the time to analyze the true cost of just one
work-related injury and compare that cost to

the purchase and installation of the approved safety
devices that could prevent that injury. The costs of

a work-related injury go far beyond hospital stays and
medical bills incurred to treat the injury. There are
many other variable costs to be considered as shown
in the following list:

B Workers Compensation Benefits

M Loss of experienced operator

B Production downtime

M Fines from Regulatory Agencies

M Training and placement of new operator

B Tarnished business and public image

B Emotional impact/drop in coworkers morale

M Probability of major lawsuit

M Increased insurance rates

B Possible damage to equipment or tooling

M Internal and External Investigation
(Regulatory Agency)

B Expenditures to bring machinery into compliance

B Management time to review, resolve
problems and implement changes

M Long-term physical and emotional impact
on injured employee

After calculating the true costs of a work-related injury,
those companies who feel that the cost of meeting
their safety obligations is too high, often realize that
machine safety doesn’t really cost—it pays!

Committed to Safeguarding
Man and Machine

ABB Jokab Safety is committed to the design, engi-
neering, and manufacturing of the electronic safety
devices and systems that will meet or exceed all
necessary safety standards or regulations and provide
the highest level of machine safety possible. With
over two decades of manufacturing experience, ABB
Jokab Safety is recognized throughout the world for
innovation and quality.

The goal of ABB Jokab Safety is to make it possible
for manufacturing companies across North America
to have the opportunity to protect their employees
with the most reliable electronic machine safety com-
ponents available in the industry.

888-282-2123 ¢ www.jokabsafetyna.com
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Planning your Machine
Safety Strategy

Each company has an obligation to
provide employees with the safest working
environment possible. Machine safety is
governed by various regulatory agencies
and companies are expected to make every
effort to be in compliance with the safety
standards that apply to their industry.

Therefore planning a “Machine Safety
Strategy” must be regarded as a major
concern for all industrial manufacturing
companies. “Risk Assessment” is the pri-
mary element of any Machine Safety
Strategy and is a process comprised of
several steps.

Documentation must be completed
during every step of your Risk Assessment
process. It is necessary to consider all
stages in the life cycle of each machine
including installation, commissioning,
standard maintenance, trouble-shooting,
correct use operation and decommissioning.
In addition, the consequences of foreseeable
misuse or malfunction must be considered. Some
hazards to look for include crushing, entanglement,
shearing, part ejection, radiation, fumes, toxic
substances, noise levels, and extreme heat.

Risk Assessment is based on a clear understanding
of each machine’s limits and functions, as well as all
tasks the machine is required to perform, which in
combination must be analyzed to identify hazards.
The degree of risk attributed to each hazard is then
estimated in order to provide a foundation for final
safeguarding selection at a later stage. A validation
will then be necessary to determine if the applied
safety measures are sufficient or if additional mea-
sures are needed to reduce the risk. Risk Reduction
is achieved when safety measures selected according
to the information derived from the Risk Assessment
process has brought risk to an acceptable level.

The initial steps of the Risk Assessment process
are “Machine Limit Determination” and “Hazard
Identification”. This consists of making a complete list
of all machinery in operation on your plant floor.
Where separate machines are linked together, either
mechanically or by control systems, they should be
listed as a single machine. Next include all possible
operations and usage for each machine. Then based
on the concept of “AUTO”— Around-Under-Through-
Over—each machine on the list is studied by looking
at the equipment from all angles to establish any type

Photo courtesy Herman Miller Inc.

of hazards that exist and the list is noted accordingly.
The next step in your Machine Safety Strategy is
“Risk Estimation”. All manufacturing machines contain
hazards that represent varying degrees of risk. It is
necessary to be able to describe at what level each
risk lies on a minimum to maximum scale. When con-
ducting Risk Estimation you must consider the severity
of potential injury, the frequency of exposure to the
hazard and the possibility of avoiding the hazard.

A “Validation” is required to determine if the exist-
ing safety measures are satisfactory or if additional
measures are necessary to reduce the risk. “Risk
Reduction” is then performed and the necessary safety
measures are selected based on the information
documented from the prior steps of the Risk Assess-
ment process.

To further help you and your company understand
the Risk Assessment and Risk Reduction process,
we offer a selection of Production Integrated Machine
Safety Training Seminars that include a session entitled
Risk Assessment and Risk Reduction. The training
includes reviewing the various types of risk assess-
ments. Discussion will cover how to set up a risk
assessment team, the process involved in new
equipment buy-offs, who should review equipment
modifications and the process of ensuring on-going
compliance to the relevant standards and codes.

ABB JOKAB SAFETY
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Machine Safety Consultation

and Comprehensive Training Seminars

Machine Safety Requirements
that Govern Your Industry

Do you know what machine safety
requirements govern your specific
industry today? With the constant
changes in standards and require-
ments, how does your company
keep up with them?

Machine Safety and Control Relia-
bility are more important than ever
before, and every day National and
International Standards are becoming
increasingly more complicated. As
a business, machine designer and
manufacturer, your company is obli-
gated to know about—and to follow
—all machine safety standards and
regulations. Compliance to the regu-
lations and standards that govern
your industry is not only necessary
to make your employees safe, but

also to make your company defend-

able if an accident should occur. Nevertheless, we
understand that it can be difficult for each individual
company to keep track of all the new regulations
and how they should be applied.

ABB Jokab Safety Can Help
Your Company Understand

Your local ABB Jokab Safety representative can
provide your company with machine safety consulta-
tion, training and analysis during all stages of the
design, build and complete installation of machinery
—or as an ongoing consulting assignment with
periodic meetings throughout the year.

We can help your management team and employ-
ees understand how these machine safety standards
affect your company today with comprehensive train-
ing seminars conducted either at our facilities—or
at any site of your choosing.

ABB Jokab Safety course trainers offer decades
of experience in machine safety and control reliability,
as well as extensive knowledge of machine safety
regulations and standards.

Call us at 1-888-282-2123 today
to arrange for your company’s
Consultation or Training—and
get on the right track toward
total compliance.

Meeting North American and
European Machine Safety Standards

A distinguishing feature of all the ABB Jokab Safety
engineers is that they work daily with practical appli-
cations of standards and regulations. This is true
for everything from safety components for individual
machines, to the design and creation of entire
machine safety systems for larger manufacturing pro-
duction lines. We also participate in standardization
groups which decide on North American and
International Standards concerning machine safety.
Because ABB Jokab Safety has global representa-
tion, we have up-to-date knowledge of the machine
safety requirements in many different countries.

Machine Safety Solutions —the time is now!

The need for machine safety has become one of

the most important concerns for manufacturers today.
The necessity to protect employees from injury, to
meet governing machine safety standards, and to
have documentation to make your company defend-
able are realities that cannot be ignored.

The questions that most companies ask are either
“How do we get started?” or “How do we keep our
current machine safety systems compliant with the
changing standards?” The answer to these questions
are the same—contact ABB Jokab Safety and
schedule a Machine Safety Consultation with one
of our Safety Products Specialists.
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Current ABB Jokab Safety Seminars

MACHINE SAFETY SEMINARS
B Understanding Control Reliability
B Understanding General Machine Guarding

B Planning Your Machine Safety Strategy
and Making Your Company Defendable

M Risk Assessment and Risk Reduction

INDUSTRY SPECIFIC SEMINARS

B RIA Robotic Machine Safety Standards
B Package Machine Safety Standards

M Printing Press Safety Standards

B Custom Training Packages to Meet
Customer Specific Needs

PRODUCT SPECIFIC SEMINARS

M Pluto Manager Software for
Pluto Safety PLC Programming

B Presence Sensing Device Selection
and Installation with Safe Distance
Calculation Fundamentals

B Smart Stop Time Analyzer and Smart
Manager Real-Time Control Software

H SafeCAD® Fencing Design Software

MACHINE SAFETY SEMINARS

Understanding Control Reliability

This seminar will cover the subject of Control Relia-
bility and its’ definition as it pertains to National and
International Machine Safety Standards. References
are made to various sections of the European Stan-
dard EN954 and ANSI B11.19. The importance of
having control reliable circuits and protective elements
will be discussed in detail.

Understanding General Machine Guarding

Training will detail the proper method for hazard
identification and choosing the right machine safe-
guarding element for each application. Coverage of
various sections relative to machine safety standards
—such as ANSI B11.19 and CSA Z432-04 —are
reviewed. Limitations and appropriate methods of
installing light curtains, laser scanners, safety mats,
relays, and other devices, are discussed. The CFR
Part 1910 Occupational Safety and Health Standards
for General Industry - Subpart 0 Machinery and
Machine Guarding will be reviewed as appropriate.
The concept of “AUTO”— Around-Under-Through-
Over, when designing and installing machine safe-
guarding, shall be discussed.

Planning Your Machine Safety Strategy
and Making Your Company Defendable

Each company has the obligation to provide employees
with the safest working environment possible. Machine
Safety is governed by various regulatory agencies,
and companies are expected to make every effort to
be compliant with these safety standards. This semi-
nar is a guideline about “Planning Your Machine Safety
Strategy,” and why it must be regarded as a major
concern if part of your goal is “Making Your Company
Defendable.” Discussions about Risk Assessment,
Machine Limit Determination, Stopping Time and
Distance, Hazard Identification, Documentation, and
Validation are included.

Risk Assessment and Risk Reduction

Training includes reviewing the various types of risk
assessments such as the RIA 15:06, as well as ANSI
B11.3 Risk Assessment and Risk Reduction, A Guide
to Estimate, Evaluate and Reduce Risks Associated
with Machine Tools. Discussion will cover how to set
up a risk assessment team, the process involved in new
equipment buy offs, who should review equipment
modifications, and the process of ensuring on-going
compliance to the relevant standards and codes.

ABB JOKAB SAFETY
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INDUSTRY SPECIFIC SEMINARS

RIA Robotic Machine Safety Standards

This seminar covers the latest RIA 15:06 Robot
Standard. Training will include reviewing all clauses
and the application of protective elements to the robot
and robotic system. Discussion and review will be
conducted in detail relative to the prescribed method
of machine safeguarding, as well as the comprehensive
risk assessment, identification of necessary tasks,
solutions to reduce risk, validate proposed solutions,
and documentation.

Packaging Machine Safety Standards

Seminar presents an overview of the latest ANSI
B155.1 Safety Requirements for Packaging Machinery
and Packaging-Related Converting Machinery. The
requirements of this standard apply to new, modified
or rebuilt industrial and commercial machinery, which
perform packaging functions for primary, secondary,
and tertiary packaging. This standard describes the
procedures for identifying hazards, risk assessments,
and reducing risks to an acceptable level over the
life cycle of the packaging machinery.

Printing Press Machine Safety Standards

Training will explain sections of the latest ANSI B65.1
Graphic Technology Safety Standard - Printing Press
Systems, as they pertain to machine safety. This
standard applies to printing press systems, including
auxiliary equipment and finishing machines, in which
all the machine actuators (e.g. drives) of the equipment
in the system are controlled, by the same control sys-
tem. The standard provides safety requirements for the
design, construction, and use of printing press systems.
It addresses recognized hazards specific to printing
press systems in the following areas — mechanical,
electrical, slipping, tripping, falling, ergonomics, noise,
radiation, explosion, fire, temperature, impact.

Custom Training Packages
to Meet Customer Specific Needs

ABB Jokab Safety can develop training seminars
tailored to meet your specific needs. Whether your
company is just starting to approach machine safety
or considering an upgrade of current safety systems,
we are prepared to assist you. If your company is
searching for answers to questions—and training

to help you achieve compliance to safety standards
that govern your industry — our safety professionals
can provide the safety solutions you require.

PRODUCT SPECIFIC SEMINARS

Pluto Manager Software for
Pluto Safety PLC Programming

Learn how to use the exclusive Pluto Manager Soft-
ware to configure inputs and outputs depending what
they are connected to—static or dynamic signals.
Programming is performed using ladder or Boolean
algebra with timers, auxiliary memory, registers,
sequential programming, and TUV-approved function
blocks. The program is available to customers using
one or more Pluto Safety PLCs. Programs can be
loaded via one Pluto to all other Pluto controllers
located on the same databus.

Presence Sensing Device Selection/Installation
with Safe Distance Calculation Fundamentals

Guidelines on how to select and install the proper
Presence Sensing Device for your machine safety appli-
cation is based on type of machine, process, location,
distance, and level of protection needed. Know when
it is appropriate to use light curtains/grids, light beams
or scanners and the proper installation of each. Learn
the fundamentals of calculating safe distance accord-
ing to EN 999 Machine Safety Standard and others.

Smart Stopping Time Analyzer and
Smart Manager Real Time Control Software

Gain understanding of how the Smart Stopping Time
and Machine Diagnosis Tool, combined with the Smart
Manager Program, can provide graphic presentation
of parameters for machine safety design. Applications
include stopping time, stopping distance, machine
speed, position of stopping signal, as well as machine
maintenance and trouble-shooting. Learn how Smart
is controlled in real-time by a computer using the
Smart Manager Program. Discussion of how Smart
can provide measurements for safe installation of
safety devices and meet governing standards includ-
ing EN 999 is part of this seminar.

SafeCAD® Fencing Design Software

Learn how the SafeCAD Fencing Design Software —
using Quick-Guard® safety fencing components —can
create complete custom fencing designs quickly and
easily. This plug-in program for AutoCAD® 2000, 2002,
2004, 2005, 2006, 2008 and 2012 can use a simple
sketch of the proposed fencing system as input.
Position of doors and hatches, choice of mesh, poly-
carbonate, aluminum, steel sheet or noise reduction
infill panels, is typed in. The program automatically
generates 3-D drawings along with component and
cutting lists. These drawings are also used as the
basis for assembly and erection of the fencing system.
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Explanations of Safety Terminology

Supervised
Reset

The input must both be closed and opened before the outputs of the safety
controller are activated. Using this method both the reset device and the
interconnecting cable are supervised.

Test

The input is used to supervise contactors and valves, and must be closed
before the safety function can be reset. It can also be used as a simple form
of reset only requiring a contact closure. In this case however, the risk of
short circuit must be prevented and the reset device supervised separately.

Time
Reset

This is used to prevent unintentional reset when somebody is in the risk area.
Within a guaranteed maximum time two or more reset push buttons must be
activated. The PBs must be placed in such physical positions so that the users
can overview the total danger area. The Time Reset function can be achieved
using a JSHT1 in combination with a safety relay incorporating a supervised
reset, or with a Pluto Safety PLC.

Delayed
Safety Stop

Where it is permissible to allow a machine to stop before disconnection of power,
it is necessary to achieve a Delayed Safety Stop. The delay period being the time
between the initiation of the stop signal and the opening of the safety contacts.
The time delay must be designed in such a way that it will not increase in time
in the case of a component failure. This type of delay is permitted, dependent
upon risk assessment, for both emergency stops and other safety devices.

Bypass This is sometimes permissible where it is required to, e.g. allow material trans-

Connection port into a dangerous area. The Bypass Connection must be of the same safety
level as the safety device being bypassed.

Time Bypass This is the provision of a guaranteed maximum time for the transportation of

Connection material or passing with an enabling device.

Inching Inching requires safety outputs to be closed for a maximum period of time

allowing the machine to move only a short distance each time the inching
control is activated. The time must be designed so that the specified time will
not increase in the case of component failure.

Three-Position
Enabling/Hold-to-Run
Device

These devices are used during troubleshooting or testing of machines. If the
device push button is pressed into its bottom position or released completely,
a safe duplicated stop signal is given. ABB Jokab Safety’s Three-Position
Devices have duplicated switches and are supervised by a true two input channel
safety controller.

ABB JOKAB SAFETY
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Contact

Contact Strips/Mats can be supervised by a true two input channel safety

Strip/Mat controller. A stop signal being generated when both inputs are connected
(short circuited) to each other.

Brake When a Brake Strip is squeezed a stop signal is generated when both inputs
are connected (short circuited) to each other via a suitable safety relay.

Two-Hand This requires the use of a safety controller to supervise that the two start push

Control buttons are pressed within 0.5 seconds of each other before a start signal is
allowed. The highest safety level requires two contacts in each PB, a duplicated
stop function being given even if only one PB is released (see JSBR4). Short
circuits between connecting wires are detected automatically. In the lower safety
level other safety relays can be used.

Interlocked When an Interlocked Hatch is opened an interlock device gives a stop signal

Hatch via a safety controller. If the hatch cannot be entered by a human body
automatic reset can be allowed.

Interlocked When an Interlocked Gate is opened an interlock device gives a stop signal

Gate via a safety controller. If the gate can be passed by a human body a safety
device with a supervised reset should be used.

Foot Pedal Safety controllers can be used to supervise Foot Pedals to ensure correct
operation and to ensure short circuits in connecting cables do not cause
unintentional start signals.

Emergency When an Emergency Stop push button is activated a stop signal is given via

Stop a safety controller. Reset of the Emergency Stop device should not by itself
lead to a start signal being given.

Machine I/0 All types of machines have a need to interface to emergency stops, contactors
and other types of safety devices. Approved safety controllers make this easy
to perform.

True True Two Channel requires two inputs with different voltages to be closed before

Two Channel

the safety function can be activated. A stop signal is given even if only one
input is opened or a short circuit is detected across the inputs.
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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 manufac-
turers to fulfill. 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 new Machinery Directive,
2006/42/EC, are to maintain, increase and equalize
the safety level of machines within the members of the
European Community. Based on this, the free move-
ment of machines/products between the countries in
this market can be achieved. The Machinery Directive
is developed according to “The New Approach” which
is based on the following principles:

H The directives give the basic health and safety
requirements, which are mandatory.

M Detailed solutions and technical specifications
are found in harmonized standards.

B Standards are voluntary to apply, but products
designed according to the harmonized standards
will fulfill the basic safety requirements in the
Machinery Directive.

Harmonized Standards

Harmonized standards give support on how to fulfill
the requirements of the Machinery Directive. The dia-
gram below illustrates the relationship between the
Machinery Directive and the harmonized standards.

Within ISO (The International Organization for
Standardization) work is also going on in order to har-
monize the safety standards globally in parallel with
the European standardization work. One conse-
quence of this is that many existing EN-standards
will, when revised, change number. For example, EN
954-1 will when revised change number to EN ISO
13849-1. Due to the New Machinery Directive, all har-
monized standards will be reviewed and revised to
some extent.

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

Examples of Standards

EN ISO 12100-1 P‘

A-Standard ‘(' general aspects that can be applied to all machinery.

Giving basic concepts, principles for design and

L]

B1-Standard < B1: Standards on particular safety aspects

(e.g. safety distances, surface temperature, noise)

B2: Standards on safeguards (e.g. two-hand controls,
interlocking devices, pressure sensitive devices, guards)

EN 150 13857, EN 349, EN 954-1/EN ISO 13849-1, EN IS0 13850
EN IS0 13850, EN 1088, EN 60204-1 F) B2-Standard <
EN IS0 10218-1, EN 692, EN 693 F)‘ ‘

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

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,

C-Standard

The Machinery Directive for Machines and Safety Components

—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 build-
ing 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 inte-
gral 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;

ABB JOKAB SAFETY
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CE-Marking and Declaration of Conformity

Machines manu-
factured or put on
the market from
December 29, 2009,
shall be CE-marked
and fulfill the require-
ments 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 imported 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 fulfills.
It also shows if the product has gone through EC Type
Examination.

Safety components have to be accompanied with a
Declaration of Conformity

Requirements for the Use of Machinery
For a machine to be safe it is not enough that the manu-

The user of the machine also has requirements to fulfill.
For the use of machinery there is a Directive, 89/655/EEC
(with amendment 96/63/EC and 2001/45/EC).

About CE-marked machinery, the Directive gives the
following requirement from 89/655/EEC (with amend-
ment 96/63/EC and 2001/45/EC)

1 Without prejudice to Article 3, the employer must

obtain and/or use:

(@) work equipment which, if provided to workers in the

undertaking and/or establishment for the first time

after December 31, 1992, complies with:
(i) the provisions of any relevant Community directive
which is applicable;
(i) the minimum requirements laid down in Annex I,
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 should still fulfill the requirements of the
Machinery Directive. This does not have to mean that
a new CE-marking is required, but it 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.

facturer has been fulfilling all valid/necessary requirements.

“Old” machines

For machines delivered or manufactured in the EEA

before January 1, 1995 the following is valid.
(b) work equipment which, if already provided to workers
in the undertaking and/or establishment by December
31, 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) (i) and point (b), specific work equipment sub-
ject to the requirements of point 3 of Annex I, which, if
already provided to workers in the undertaking and/or
establishment by 5 December 1998, complies with the
minimum requirements laid down in Annex I, 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. 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 one’s own country, to find out what
is considered as “old” and respectively “new” machines.

“Old” Machines “New” Machines

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

1. Machine that is put on the market or put into service after 1/1/95 in the EEA.
2. All machines that are imported to the EEA irrespective of date of origin.

Council Directive 89/655/EEC
(with amendment 96/63/EC
and 2001/45/EC) concerning

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.BI Not Annex 1, instead use applicable directives.

the minimum safety and health

Possible national legislation
on specific machines

98/37/EC (from 12/29/09)

req‘!"eme?tg for thke “Set°f Wﬁ”‘ CE-marking+  Machinery Directive Low Voltage  EMC-Directive  Possibly |
el PN e/ G B Declaration 98/37/EC (1/1/95 -12/28/09)  Directive 2004/108/EC more
of Conformity Machinery Directive 2006/95/EC @’ectivﬂ
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Risk Assessment: Important when Assessing Risks
on Older Machines or Constructing a New Machine

A well thought-out risk assessment supports both

manufacturers and users of machines to develop pro-

duction friendly safety solutions. 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

This requirement is given by the Machinery Directive
The manufacturer of machinery or his authorized
representative 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 infor-

mation required to allow risk assessment to be carried

be used. It is the responsibility of the manufacturer to
select a suitable method.

out. The standard does not point out a specific method to

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 fulfill the requirements from Directive 89/655/EEC
(concerning the minimum safety and health require-
ments for the use of work equipment by workers at

work) risk assessment has to be made.

Documentation of Risk Assessment

The risk assessment should be documented. In the assess-
ment the actual risks should be analyzed 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 5-step method.

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 dependent on the need for
accessibility, the seriousness of the risk, appropriate
safety measures etc.

5-Step Method to Prioritize Safety Measures

1. Eliminate or reduce
risks by design and
construction.

2. Move the work tasks
outside risk area.

3. Use guards and
safety devices.

4. Develop safe
working routines,
information, education

5. Use warnings as picto-
grams, light, sound, etc.

Priority Hazard

Example of Prioritizing according to the 5-Step Method

Safety Measure

1. Eliminate or reduce risks

by design and construction and corners on machinery

Cuts and wounds from sharp edges

Round off sharp edges
and corners.

2. Move the work tasks

Crushing of fingers from machine movements during

Install a camera.

outside the risk area

inspection of the production inside the risk area

3. Use guards and safety
devices

Crushing injuries because of unintended start
during loading of work pieces in a mechanical press

Install a light curtain to detect operator and
provide safe stop of the machinery.

4. Develop safe working routines,
information, education

Crushing injuries because the machine can tip
during installation and normal use

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. Use warnings as pictograms,
light, sound, etc.

Burns because of hot surfaces in reach

Post warning signs.

The possibilities will increase to achieve a well planned

safety system if each risk is handled according to the

described prioritizing. The 5-step method, combined
with production friendly thinking, can give you: fast

and easy restart of machines after a stop from a safe-

ty device; enough space to safely program a robot;

areas outside the risk area to observe the production;
electrically interlocked doors, instead of guards attached
with screws, to be able to take the necessary mea-
sures for removing production disturbances; and a
safety system that is practical for all types of work
tasks, even when removing production disturbances.
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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 pro-
vide an introduction to the standard and its applica-
tion in conjunction with our products.

Introducing the New Standard

The generation change for standards on safety in
control systems involves new concepts and calcula-
tions for machine builders and machine users. The EN
954-1 standard (categories) is being phased out and
replaced by EN ISO 13849-1 (PL, Performance Level)
and EN 62061 (SIL, Safety Integrity Level).

Although the deadline for using EN 954-1 is set to
December 31, 2011, it is beneficial to start applying
the new standards as soon as possible as many new
standards no longer refer to EN 954-1.

PL or SIL? What should | use?

The standard you should use depends on the choice
of technology, experience and customer requirements.

Choice of Technology

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

M 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 calculations is not so great if you have pre-
vious 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 technology-neutral and 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 par-
ticular machine. The examples in this document 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 high-
est level of risk.

To calculate which level the PL system achieves
you need to know the following:

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

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

M The system’s Diagnostic Coverage (DC)
You will also need to:

Bl Protect the system against a failure that knocks
out both channels (CCF)

M Protect the system from systematic errors built
into the design

M 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 indicate 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-calculated PL and PFH;-values. You
then minimize 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, 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

START

STEP 1

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

v

Identify risk sources

)
)

A

EN ISO 13849-1

(all work operations during the life cycle)

v

< Estimate the risk

Risk Analysis
A

L (determine PL, with S, F and P)

v

Evaluate the risk
(is action required?)

Risk Assessment

<

YES

<

END

NO

STEP 2

Reduce the risk
(redesign, use protection, information)

Risk Assessment and Risk Minimization

According to the Machinery Directive, the machine
builder (anyone who builds or modifies a machine) is
required to perform a risk assessment for the machine
design and also include 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 requirements 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 operational 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 is estimated using three factors: injury
severity (S - severity), frequency of exposure to the risk
(F-frequency) and the possibility you have of avoiding
or limiting the injury (P- possibility).

YES

For each factor two options are given. Where the
boundary between the two options lies is not speci-
fied 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,
Performance Level (required) that is necessary for the
risk source.

Finally, the risk assessment includes a risk evalua-

tion where you determine if the risk needs to be
reduced or if sufficient safety is ensured.

ABB JOKAB SAFETY
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Risk Estimation
To calculate the performance level required (PL;)

S Severity of injury
S1 slight (usually temporary injury)
S2 severe (usually permanent injury or death)

F Frequency and/or exposure time
to the source of risk

F1 seldom or less often and/or
short exposure time

F2 frequent or continuous and/or
extended exposure time

P Possibility of avoiding the risk source
or minimizing the injury

P1 possible under special conditions

P2 hardly possible

PL¢

low
P1 a :
Fi risk
s P2
]
P+ b
Fa
P2
P, c
F1
s Po
2 d
P4
Fo P
. e high
risk

STEP 3

A 4

Identify the safety functions
(e.g. emergency stop/monitoring of gates)

v

( Determine PL,
(already made in the risk assessment)

v

Design and implement the

A

solution for the safety function

v

Calculate PL
the safety function achieves

NO

YES

Are all safety functions executed?
A —

NO

YES

Step 2 - Reduce the Risk

If you determine that risk reduction is required,
you must comply 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 estab-
lished —which has often already been made in the risk
assessment. The solution for the safety function is
then designed and implemented. Once the design is
complete, you can calculate the PL the safety func-
tion 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
specification 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 satis-
fied —that is, ensure that the software is properly
developed and validated, and that you have taken
adequate steps to protect the technical approach from
systematic errors.
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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 subsystems. It is often logical
to make the breakdown according to input, logic
and output (e.g. switch - safety relay - contactors),
but there may be more than three blocks depending
on the connection and the number of components
used. For example, an expansion relay could create
an additional logic block.

For each block, you calculate a PL or PFHs-value.
It is easiest if you obtain these values from the com-
ponent 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
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.

PFHy; PL The relationship between categories, the DC.,q, MTTF, for each channel and PL.
The table also shows the PFH-range that corresponds to each PL.
10*
a
10° I —_ —_
b MTTF4
| low
3x10°4 — -1 -1 —1
'l e MTTF4
! - medium
d -
e 1 |
108
DC DC DC DC DC DC DC
none none low medium low medium high
Category B | Category 1 Category 2 Category 3 Category 4

Safety Function (SF)

PFH, Input + PFH, Logic + PFH, Output = PFH, Total

Input PL/PFH,

Logic PL/PFH,

PFH4
Total

Output PL/PFH,
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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 category 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 (MTTFq)

In calculating the MTTF, for the block, your starting
point is the B,w-value—average number of cycles
until 10% of the components have a dangerous failure.
To calculate the MTTF,, you also need to know the
average number of cycles per year that the compo-
nent will execute.

Calculation of the average number of cycles is as follows:

Ny =

- B10d
MTTF, = 0.1+n,, n., = Number of cycles/year
d,, = Operation days/year
d,, * h,, * 3600 h,, = Operation hours/day

toyere t,.. = Cycle time (seconds)
Example: d,, = 365 days, h,, = 24 hours and t.,. = 1,800
seconds (2 times/hour) which gives n., = 17,520 cycles.
With a B.os = 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 frequently 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.

For electromechanical, mechanical and pneumatic
components whose MTTF, is calculated from a
B10,-value, the following applies.

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 T104-value).

That is, a component with MTTF, = 160 years needs
to be replaced after 16 years in order for the condi-
tions 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 esti-
mate 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, corresponds 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:

B A development life cycle must be produced

with validation measures that indicate how and

when the program should be validated, for

example, following a change.

W The specification and design must be documented.
B Function tests must be performed.

M Validated functional blocks must be used
whenever possible.

B Data and control flow are to be described using,
for example, a condition diagram or software
flow chart.
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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 the calculat-
ing phase. To summarize 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.

SF1 F1

Light Curtain

\

B1

SF2

K1 Q1

Interlocked Switch

Logic Unit

Machine

/7

S1
E-Stop Button

SF3

Multiple Safety Functions for a Machine
Multiple safety devices are often used on a machine

in order to provide satisfactory and practical protection

for the operators. In the following example, the machine
is protected by three safety devices connected to a
logic device. The following figure illustrates this inter-
connection schematically.

Three safety functions (SF) are defined for the
machine and are calculated as:

SF1: PFHy ¢ + PFHg i« + PFHa, Q1= PFHq, o
SF2: PFHa, 5 + PFHu i + PFH, Q1= PFH,, o,
SF3: PFHasi + PFHg w0 + PFHa, Q1= PFHq, s

F1 Q1

Light Curtain \ / Machine 1
B1 K1 Q2

Interlocked Switch Logic Unit Machine 2
s1 / \ Q3

E-Stop Button Machine 3

Multiple Safety Functions for Multiple Machines in a Cell

More commonly, several machines in a single cell
—or zone—are to be protected by multiple safety
devices. The following figure illustrates the intercon-
nection schematically for an example. Each of the
machines Q1 — Q3 is shut down separately and inde-
pendently of K1.

If the operator enters the cell he is exposed, in this
case, to the same type of risk from all three machines.
The power to all three machines must be cut when
the operator enters the cell through the door inter-
locked by B1.

ABB JOKAB SAFETY
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Theoretical Approach for Multiple Machines

The theoretical approach to calculate the safety
function is as follows:

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 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 malfunction 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.delifa/de/pub/grl/pdf/2009_249.pdf

www.bg-metall.de/praevention/fachausschuesse/
infoblatt/deutsch.html

(No 047, Date 05/2010)

B1 K1 Q1
Interlocked Switch Logic Unit Machine 1

B1 K1 Q2
Interlocked Switch Logic Unit Machine 2

B1 K1 Q1
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 protect against risks from Q1 and Q2
will also be different. This practical approach is there-
fore the one recommended. The interpretation is based
on information provided by IFA (Institut fir Arbeitsschutz
der Deutschen Gesetzlichen Unfallversicherung). For
more information on this and other issues, refer to the
Sources provided at the left.

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 machin-
ing tool requires PL, = d.

One of the safety functions is that a non-contact
sensor (Eden) supervised by a safety PLC (Pluto) should

Practical Approach

disconnect the energy to all three machines in the
hazard zone:

e Eden B1 (PFHgy, s = 4.5+10-9)

e Pluto K1 (PFHg, « = 2+10-9)

® Robot Q1 (PFHg, o1 = 5.79 +10-8)

e Hydraulic press Q2 (PFHq, o: = 8 +10-8)

® Pneumatic machining tool Q3 (PFHy, os = 2 +10-7)

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

Robot: PFHy, &1 + PFHu, ki + PFHy, 01 =4.510° + 2.10° + 5.79.10°=6.44.10°*———> PL e

Hydraulic Press: PFHy,s1 + PFHu o + PFHy, 00 =4.5.10° + 2.10° + 8.10%=8.65.10°*———>PL e
Pneumatic Machining Tool: PFH,, s + PFHg, «i + PFHy, s =4.5¢10° + 2.10° + 2.107 =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: PFHq, &1 + PFHu, ki + PFHg, 01 + PFHg 02 + PFHq, a2

Conclusions

l Use the practical
approach.

B Use safety devices/logic
units with high reliability
(low PFH.) to make it easy

=45.10° + 2.10° + 5.79.10° + 8.10® + 2.10"=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 a robot and hydraulic press.

to achieve the PL, required.

W With Vital or Pluto, it is
easier to achieve the PL,

Note: The examples on these pages are simplified in order to explain required.

the principles. Values of products can also change.
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Applying EN 62061

If you choose 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, similar to the Performance Level (PL),
is also expressed as the Probability of Dangerous
Failure Per Hour—PFH..

SIL PFH,
3 > 10-8 to >10-7
2 > 107 to >10-6
1 > 106 to >10-5

Method in EN 62061 for assigning the Safety Integrity Level (SIL)

Severity (Se) Class (Cl)
3-4 5-7 8-10 11-13 14-15
4 SIL2 SIL2 SIL2 SIL3 SIL3
3 (OM) SILA1 SIL2 SIL3
2 (OM) SIL1 SIL2
1 (OM) SIL1

Note: Cl = Fr + Pr = AV; OM = Other Measures

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)”
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 represents the high-
est probability) and the possibility of avoiding or lim-
iting injury (Av, sated 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 fulfill 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-element in the safety function must
fulfill the SIL2 requirements. The safety function
must then in its entirety fulfill the SIL2 requirements.

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

You will get the PFHqg values of our products when
you contact us.

In conclusion...

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.

ABB JOKAB SAFETY
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A Mechanical Switch does not give a Safe Function!

When it comes to mechanically operated interlocked
switches, it has long been accepted that 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 previ-
ously accepted single mechanical switches. Many
reported incidents form the background to this.

The requirements for switches to provide safe func-
tioning 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 deterioration 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 require-
ments 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 connected to a single safety module
and still achieve PL e. Also, the sensor’s safety func-
tion 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 of 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, develop-
ment 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 electronic non-
contact switches, with a transmitter and a receiver,
one avoids the problems of deterioration and exces-
sive 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
switches and magnetic switches, which are only
monitored every time they are used.

In the new EN ISO 13849-1, which will replace
954-1, probability calculations are used together with
different category levels to compare different “perform-
ance levels”. Even when using EN ISO 13849-1, one
can achieve 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. requirement: “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, Interlocked Switch *Static Monitoring
\ I\/itaI/PIutcl)I | e.g, II?TG -
Dynamic Sensors I [ . . 11 i
. . . 11 111 | [N 111
I |
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Up to 30 doors (Eden sensors)
can be connected to the dynamic
monitoring maintaining category 4.

-—L

I
Maximum I

1 door ! *
(2 interlocked |
switches) b=

can be connected to the static monitoring @
for category 4 to be maintained for the entire system.
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Safety Standards Organizations

and Information Sources

Automotive Industry
Action Group (AIAG)
26200 Lahser Road
Suite 200

Southfield, Ml 48034
Tel: 248-358-3570
Fax: 248-358-3253
www.aiag.org

AIAG is a globally recognized organization founded in 1982
by a group of visionary managers from DaimlerChrysler, Ford
Motor Company, and General Motors. The purpose: to pro-
vide an open forum where members cooperate in developing
and promoting solutions that enhance the prosperity of the
automotive industry. AIAG’s focus is to continuously improve
business processes and practices involving trading partners
throughout the supply chain. Under the auspices of AIAG,
volunteers from approximately 1,500 member companies
have worked together to resolve issues critical to the auto-
motive supply chain. AIAG members play a unique role in the
development of new technologies and the standards that
govern their usage.

American National
Standards Institute (ANSI)
1819 L Street NW
Washington DC 20036

Tel: 202-293-8020

Fax: 202-293-9287
www.ansi.org

ANSI is a private, non-profit organization (501(c)3) that
administers and coordinates the U.S. voluntary standard-
ization and conformity assessment system. The Institute's
mission is to enhance both the global competitiveness of
U.S. business and the U.S. quality of life by promoting and
facilitating voluntary consensus standards and conformity
assessment systems, and safeguarding their integrity.

American Society of
Mechanical Engineers (ASME)
3 Park Avenue

New York, NY 10016-5990

Tel: 212-591-7722

Fax: 212-591-7674
www.asme.org

Founded in 1880 as the American Society of Mechanical
Engineers, today ASME International is a nonprofit educa-
tional and technical organization serving a worldwide
membership of 125,000. The work of the Society is performed
by its member-elected Board of Governors and through its
five Councils, 44 Boards and hundreds of Committees in

13 regions throughout the world. There are a combined 400
sections and student sections serving ASME’s worldwide
membership. The ASME vision is to be the premier organiza-
tion for promoting the art, science and practice of mechanical
engineering throughout the world. Our mission is to promote
and enhance the technical competency and professional
well-being of our members, and through quality programs
and activities in mechanical engineering, better enable its
practitioners to contribute to the well-being of humankind.

American Society of
Safety Engineers (ASSE)
Customer Service

1800 East Oakton Street
Des Plaines, |l 60018

Tel: 847-699-2929

Fax: 847-768-3434
www.asse.org

Founded in 1911, ASSE is the oldest and largest profes-
sional safety organization. More than 30,000 members
manage, supervise and consult on safety, health, and envi-
ronmental issues in industry, insurance, government and
education. ASSE is guided by a 16-member Board of
Directors, which consists of 8 regional vice presidents;
three council vice presidents; Society president, president-
elect, senior vice president, vice president of finance and
executive director. ASSE has 12 practice specialties, 150
chapters, 56 sections and 64 student sections.
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American Welding
Society (AWS)

550 N.W. LedJeune Road
Miami, FL 33135

Tel: 305-443-9353

Fax: 305-443-7559
www.aws.org

AWS was founded in 1919 as a multifaceted, nonprofit organ-
ization with a goal to advance the science, technology and
application of welding and related joining disciplines. From
factory floor to high-rise construction, from military weaponry
to home products, AWS continues to lead the way in sup-
porting welding education and technology development to
ensure a strong, competitive and exciting way of life for all
Americans. AWS serves 50,000 members worldwide.
Membership consists of engineers, scientists, educators,
researchers, welders, inspectors, welding foremen, company
executives and officers, and sales associates. Interests
include automatic, semi-automatic and manual welding, as
well as brazing, soldering, ceramics, lamination, robotics,
and welding safety and health.

Canadian Center for
Occupational Health
and Safety (CCOHS)
250 Main Street East
Hamilton, ON

L8N 1H6 Canada

Tel: 800-668-4284
Fax: 905-527-2206
www.ccohs.ca

CCOHS offers many innovative OH&S products and services.
These include print and electronic publications, databases,
person-to-person inquires and certified education and training
courses.

Canadian Standards
Association (CSA)
5060 Spectrum Way
Suite 100
Mississauga, ON
L4W 5N6 Canada

Tel: 416-747-4000
Fax: 416-747-2473
www.csa.ca

Making Standards Work for People and Business, the CSA
is a not-for-profit membership-based association serving
business, industry, government and consumers in Canada
and the global marketplace. As a solutions-oriented organi-
zation, we work in Canada and around the world to develop
standards that address real needs, such as enhancing public
safety and health. Advancing the quality of life. Helping to
preserve the environment. Facilitating trade. We help people
understand standards through education and information
products and services. Each year, thousands of people
benefit from the training materials, workshops and seminars
offered by the CSA.

Conveyor Equipment
Manufacturers
Association (CEMA)
6724 Lone Oak Boulevard
Naples, FL 34109

Tel: 941-514-3441

Fax: 941-514-3470
www.cemanet.org

From 1933 to 2001, CEMA was the voice of the Manufacturers
(MA) of conveyors and conveying components in the United
States. In 2001 it expanded its membership to include Canadian

and Mexican manufacturers in conjunction with the development

of the NAFTA. In 2001 it also expanded to include a new class
of membership called Technical Membership (TE) for conveyor
engineering and system design companies who do not manu-
facture conveyors. CEMA’s purpose is to promote, among its

members and the industry, standardization of design, manufac-

ture, and application on a voluntary basis and in such manner
as will not impede development of conveying machinery and
component parts or lessen competition.

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY

1:33



1:34

CENELEC

35, Rue de Stassart
1050 Brussels

Tel: +32 2 519 68 71
Fax: +32 2 519 69 19
www.cenelec.org

CENELEC is the European Committee for Electrotechnical
Standardization. It was set up in 1973 as a non-profit-making
organization under Belgian Law. It has been officially recog-
nized as the European Standards Organization in its field by
the European Commission in Directive 83/189/EEC. Its mem-
bers have been working together in the interests of European
harmonization since the late fifties, developing alongside the
European Economic Community. CENELEC works with 35,000
technical experts from 19 European countries to publish
standards for the European market.

DNV

Veritasveien 1

1322 Hgvik

Oslo, Norway

Tel: +47 67 57 99 00
Fax: +47 67 57 99 11
www.dnv.com

Established in 1864, DNV is an independent foundation with
the objective of safeguarding life, property and the environ-
ment and is a leading international provider of services for
managing risk. DNV is an international company with about
300 offices in 100 different countries, headquartered in Oslo,
Norway.

EN

European Community Standards (European Norm) are available
from CEN, CENELEC, ANSI and from Global(see listings included).

Electrical Safety

Foundation International (ESFI)
1300 North 17th Street

Suite 1752

Rosslyn, VA 22209

Tel: 703-841-3229

Fax: 703-841-3329
www.electrical-safety.org

The ESFI was founded as a nonprofit in 1994 in a joint effort
by the National Electrical Manufacturers Association (NEMA),
Underwriters Laboratories (UL) and the U.S. Consumer Product
Safety Commission (CPSC). The Foundation was established to
promote electrical safety in the home, school and workplace
through public education about electrical hazards and the
preventative measures we can take to avoid property damage,
litigation, personal injury and death due to electrical accidents.

European Committee

for Standardization (CEN)
36, Rue de Stassart
B-1050 Brussels

Tel: +32 2 550 08 11

Fax: +32 2 550 08 19
www.cenorm.be

CEN's mission is to promote voluntary technical harmoniza-
tion in Europe in conjunction with worldwide bodies and its
partners in Europe. Harmonization diminishes trade barriers,
promotes safety, allows interoperability of products, systems
and services, and promotes common technical understanding.
In Europe, CEN works in partnership with CENELEC —the
European Committee for Electrotechnical Standardization
(www.cenelec.org) and ETSI—the European Telecommuni-
cations Standards Institute.

European Organization for
Conformity Assessment (EOTC)
36, Rue de Stassart

B-1050 Brussels

Tel: +32 2 502 41 41

Fax: +32 2 502 42 39
www.eotc.be

The EOTC, an independent and non-profit making European
body, was established in April 1990 by the European Com-
mission, the European Free Trade Association (EFTA) and the
European Standards Bodies. Articles of Association were
signed by 22 founder members on 3 December 1992 and
the EOTC attained a legal status under Belgian Law in April
1993. The EOTC is run by a General Assembly (GA), with
Board of Administrators (BoA), elected from the GA, respon-
sible for developing policy and strategic planning, meeting
four times per year.
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EuroPort

29 Waterman Road
Gloucester MA 01930
Tel: 978-282-8895
Fax: 978-282-9788
www.europort.com

EuroPort is an official British Standards Institution (BSI) dis-
tributor of international standards and publications. If exporting
equipment to the global marketplace is key to your business,
EuroPort will help you succeed with our standards/norms,
publications and UL-approved CE and safety labels.

Global Engineering Documents
A Division of Information
Handling Services

15 Inverness Way East
Englewood, CO 80112

Tel: 800-624-3974

Fax: 303-792-2192
www.global.ihs.com

Global Engineering Documents is a division of the informa-
tion company, IHS Engineering, founded in 1959. Global
Engineering Documents offers a broad base of engineering
data from research and design to manufacturing and repair.
The product offering provides customers with timesaving
tools that not only help to increase productivity, but help to
stay on the cutting-edge of technology and ahead of the
competition. Global is the world’s most comprehensive
source of hardcopy technical industry standards and govern-
ment and military standards. Additionally, Global publishes
a variety of highly acclaimed reference books, manuals,
and comprehensive guides.

Industrial Accident

Prevention Association (IAPA)
Centre for Health & Safety Innovation
5110 Creekbank Road

Suite 300

Mississauga, ON

L4W 0A1 Canada

Tel: 800-406-1APA (4272)

Fax: 905-614-1414

www.iapa.ca

The IAPA is a not-for-profit, member-driven organization
operating in the Province of Ontario since 1917. Representing
more than 50,000 member firms and more than 1.5 million
workers, IAPA is Canada’s largest health and safety organization
and has taken a leading role in the prevention of workplace
injury and illness, working for improvement in the health and
safety performance of our member firms.

International Electrotechnical
Commission (IEC)

3, Rue de Varembe

CH-1211 Geneva 20
Switzerland

Tel: 41 22 919-01-11

Fax: 41 22 919-03-00
www.iec.ch

IEC is the leading global organization that prepares and
publishes international standards for all electrical, electronic
and related technologies. These serve as a basis for national
standardization and as references when drafting international
tenders and contracts. Through its members, the IEC promotes
international cooperation on all questions of electrotechnical
standardization and related matters, such as the assessment
of conformity to standards, in the fields of electricity, elec-
tronics and related technologies.

International Standards
Organization (ISO)

1, Rue de Varembe

Case postale 56
CH-1211 Geneva 20
Switzerland

Tel: +41 22 749 01 11
Fax: +41 22 733 34 30
www.iso.ch

“The ISO is a worldwide federation of national standards
bodies from more than 140 countries, one from each country.
ISO is a non-governmental organization established in 1947.
The mission of ISO is to promote the development of stan-
dardization and related activities in the world with a view to
facilitating the international exchange of goods and services,
and to developing cooperation in the spheres of intellectual,
scientific, technological and economic activity. ISO’s work
results in international agreements which are published as
International Standards.”
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Ministry of Labour
Province of Ontario (MLPO)
400 University Avenue

11th Floor

Toronto, ON

M7A 1T7 Canada

Tel: 416-326-7950

Fax: 416-326-7985
www.gov.on.ca

Safe, fair and healthy workplaces characterized by productive
relationships and high performance drive a vibrant, competi-
tive economy and generate widespread benefits for all. The
MLPO contributes to achieving this vision and to the pros-
perity of Ontario by advancing health, safety, fairness and
productive relationships in the workplace and the broader
community.

National Fire Protection
Association (NFPA)

1 Batterymarch Park
Quincy, MA 02269-9101
Tel: 617-770-3000

Fax: 617-770-0700
www.nfpa.org

The mission of the international nonprofit NFPA is to reduce
the worldwide burden of fire and other hazards on the quality
of life by providing and advocating scientifically-based con-
sensus codes and standards, research, training and education.

National Institute of Standards
and Technology (NIST)

100 Bureau Drive, Stop 3460
Gaithersburg, MD 20899-3460
Tel: 301-975-6478

Fax: 301-975-8295
www.nist.gov

From automated teller machines and atomic clocks to mam-
mograms and semiconductors, innumerable products and
services rely in some way on technology, measurements, and
standards provided by the NIST. Founded in 1901, NIST is a
non-regulatory federal agency within the U.S. Commerce
Department's Technology Administration. NIST's mission is
to develop and promote measurements, standards, and tech-
nology to enhance productivity, facilitate trade, and improve
the quality of life. NIST carries out its mission in four cooper-
ative programs.

National Safety Council (NSC)
1121 Spring Lake Drive

Itasca, IL 60143-3201

Tel: 630-281-1121

Fax: 630-281-1315
WWW.NSC.0rg

The NSC, founded in 1913 and chartered by the United States
Congress in 1953, is the nation's leading advocate for safety
and health. Our mission is "to educate and influence society
to adopt safety, health and environmental policies, practices
and procedures that prevent and mitigate human suffering
and economic losses arising from preventable causes”.

National Electrical Manufacturers
Association (NEMA)

1300 North 17th Street

Rosslyn, VA 22209

Tel: 703-841-3200

Fax: 703-841-5900
www.nema.org

NEMA, created in the fall of 1926 by the merger of the Electric
Power Club and the Associated Manufacturers of Electrical
Supplies, provides a forum for the standardization of electrical
equipment, enabling consumers to select from a range of
safe, effective and compatible electrical products. The organi-
zation has also made numerous contributions to the electrical
industry by shaping public policy development and operating
as a central confidential agency for gathering, compiling, and
analyzing market statistics and economics data.
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Occupational Safety and
Health Administration (OSHA)
200 Constitution Avenue
Washington, DC 20210

Tel: 800-321-OSHA (6742)
www.osha.gov

The mission of the Occupational Safety and Health Admin-
istration (OSHA) is to save lives, Prevent injuries and protect
the health of America’s workers. To accomplish this, federal
and state governments must work in partnership the more
than 100 million working men and women and their six and
a half million employers who are covered by the Occupa-
tional Safety and Health Act of 1970.

Robotic Industries
Association (RIA)
900 Victors Way
P.O. Box 3724

Ann Arbor, MI 48106
Tel: 734-994-6088
Fax: 734-994-3338
www.robotics.org

Robotics Online is sponsored by Robotic Industries Associa-
tion, and provides information to help engineers, managers
and executives apply and justify robotics and flexible auto-
mation. Founded in 1974, RIA is the only trade group in
North America organized specifically to serve the robotics
industry. Member companies include leading robot manufac-
turers, users, system integrators, component suppliers,
research groups, and consulting firms.

The Society of Automotive
Engineers (SAE)

400 Commonwealth Drive
Warrendale, PA 15096-0001
Tel: 724-776-4841

Fax: 724-776-5760
www.sae.org

Over 83,000 engineers, business executives, educators, and
students from more than 97 countries form SAE’s network of
membership who share information and exchange ideas for
advancing the engineering of mobility systems. More than
16,000 volunteer leaders serve on our Board of Directors and
our many other boards, councils and committees. Our tech-
nical committees write more new aerospace and automotive
engineering standards than any other standards-writing
organization in the world. We publish thousands of technical
papers and books each year, and leading-edge periodicals
and Internet and CD-ROM products too. Our Cooperative
Research Program helps facilitate projects that benefit the
mobility industry as a whole. Numerous meetings and exhibi-
tions provide worldwide opportunities to network and share
information. We also offer a full complement of professional
development activities such as seminars, technical symposia,
and e-learning products. The meetings and activities of local
sections provide an opportunity to network with colleagues
near you.

Standards Council
of Canada (SCC)
270 Alberta Street
Suite 200

Ottawa, ON

K1P 6N7 Canada
Tel: 613-238-3222
Fax: 613-569-7808
WWWw.Scc.ca

The SCC is a federal Crown corporation with the mandate
to promote efficient and effective standardization. Located in
Ottawa, the Standards Council has a 15-member governing
Council and a staff of approximately 80. The organization
reports to Parliament through the Minister of Industry and
oversees Canada’s National Standards System.
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Society of Manufacturing
Engineers (SME)

P.O. Box 930

One SME Drive

Dearborn, MI 48121-0930
Tel: 313-271-1500

Fax: 313-271-2861
www.sme.org

The SME is the world’s leading professional society supporting
manufacturing education. Through its member programs,
publications, expositions, and professional development
resources, SME promotes an increased awareness of manu-
facturing engineering and helps keep manufacturing profes-
sionals up to date on leading trends and technologies. SME
influences more than half a million manufacturing engineers
and executives annually. The Society has members in 70
countries and is supported by a network of hundreds of
chapters worldwide.

The Society of the Plastics
Industry, Inc. (SPI)

1667 K Street NW

Suite 1000

Washington, DC 20006

Tel: 202-974-5200

Fax: 202-296-7005
www.plasticsindustry.org

Founded in 1937, the SPI is the trade association represent-
ing one of the largest manufacturing industries in the United
States. SPI's members represent the entire plastics industry
supply chain, including processors, machinery and equipment
manufacturers and raw material suppliers. The U.S. plastics
industry employs more than 1.3 million workers and provides
more than $345 billion in annual shipments. The mission of SPI
is to be a world class trade association representing the entire
plastics industry in a way that promotes the development of the
plastics industry and enhances the public’s understanding of
its contributions while meeting the needs of society and
providing value to its members.

TUV America, Inc. (TUV)
5 Cherry Hill Drive
Danvers, MA 01923

Tel: 800-TUV-0123

Fax: 987-777-8441
www.TUVamerica.com

“Our primary mission to industry and to the consumer is...
Making Progress Safe”. This, above all else, is why we
exist—To protect the health and safety of consumers and
the environment by helping industry produce safer, better
products. Through our work, consumers improve their overall
quality of life. Our industry customers work with us to achieve
product differentiation and competitive advantage through
better methods and technology in research, design, develop-
ment, manufacturing and service. Our reports and certificates
prove that the customer complies with applicable regulations
or guidelines, and in many cases, goes well beyond minimally
acceptable standards to achieve best-in-class status.

Underwriters

Laboratories, Inc. (UL)

333 Pfingsten Road
Northbrook, IL 60062-2096
Tel: 877-ULHELPS (854-3577)
Fax: 847-407-1395
www.ul.com

UL is an independent, not-for-profit product safety certification
organization that has been testing products and writing Standards
for Safety for over a century. UL evaluates more than 19,000
types of products, components, materials and systems annually
with 21 billion UL Marks appearing on 71,000 manufacturers’
products each year. UL's worldwide family of companies and
network of service providers includes 66 laboratory, testing

and certification facilities serving customers in 104 countries.

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com



U.S. Fire Administration (USFA)
16825 South Seton Avenue
Emmitsburg, MD 21727

Tel: 301-447-1000

Fax: 301-447-1346
www.usfa.fema.gov

As an entity of the Federal Emergency Management Agency,
the mission of the USFA is to reduce life and economic loss-
es due to fire and related emergencies, through leadership,
advocacy, coordination and support. We serve the Nation
independently, in coordination with other Federal agencies,
and in partnership with fire protection and emergency service
communities. With a commitment to excellence, we provide
public education, training, technology and data initiatives.

Woodworking Machinery
Industry Association (WMIA)
3313 Paper Mill Road

Suite 202

Phoenix, MD 21131

Tel: 410-628-1970

Fax: 410-628-1972
www.wmia.org

For more than 30 years the WMIA has provided the North
American wood products industry with the most technologi-
cally advanced woodworking systems available in the global
market. Our more than 170 members are dedicated to pro-
viding their customers with the service and knowledge to
compete worldwide. A wide range of special programs pro-
vide industry awards, scholarships and a host of other methods
to support industry initiatives and address industry issues.

In the years to come WMIA will continue its commitment to
providing a world of woodworking technology to its customers
and provide leadership necessary to keep the North
American wood products industry competitive.

Wood Machinery Manufacturers
of America (WMMA)

100 North 20th Street

4th Floor

Philadelphia, PA 19103-1443

Tel: 215-564-3484

Fax: 215-963-9785
www.wmma.org

For over 100 years, the WMMA has worked to increase the
productivity and profitability of U.S. machinery and tooling
manufacturers and the businesses that support them. Over
that time, WMMA has dedicated itself to the advancement of
the U.S. woodworking machinery and cutting tool industry
while promoting awareness of American technology in the
woodworking industry. Today, through an extensive variety of
Association programs and services, designed by and for
members, WMMA is the resource for all member companies
to achieve their ultimate and common goal —that of Profit
Through American Technology.
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Machine Safety Standards

US STANDARDS

Standard Number Type Description
ANSI B11.1 Mechanical Safety Requirements for
Power Presses Construction, Care and Use
ANSI B11.2 Hydraulic Safety Requirements for
Power Presses Construction, Care and Use
ANSI B11.3 Power Press Safety Requirements for
Brakes Construction, Care and Use
ANSI B11.4 Shears Safety Requirements for
Construction, Care and Use
ANSI B11.5 Iron Workers Safety Requirements for
Construction, Care and Use
ANSI B11.6 Lathes Safety Requirements for
Construction, Care and Use
ANSI B11.7 Cold Headers Safety Requirements for
and Cold Formers Construction, Care and Use
ANSI B11.8 Drilling, Milling Safety Requirements for
and Boring Construction, Care and Use
ANSI B11.9 Grinding Safety Requirements for
Machines Construction, Care and Use
ANSI B11.10 Metal Sawing Safety Requirements for
Machines Construction, Care and Use
ANSI B11.11 Gear Cutting Safety Requirements for
Machines Construction, Care and Use
ANSI B11.12 Roll Forming Safety Requirements for
and Roll Bending Construction, Care and Use
Machines
ANSI B11.13 Automatic Bar Safety Requirements for
and Chucking Construction, Care and Use
Machines
ANSI B11.14 Coil Slitting Safety Requirements for
Machines Construction, Care and Use
ANSI B11.15 Pipe Tube and Safety Requirements for
Shape Bending Construction, Care and Use
Machines
ANSI B11.16 Metal Powder Safety Requirements for
Compacting Construction, Care and Use
Presses Administratively Withdrawn
7/28/2000
ANSI B11.17 Horizontal Safety Requirements for
Hydraulic Construction, Care and Use
Extrusion Presses
ANSI B11.18 Horizontal Safety Requirements for
Hydraulic Construction, Care and Use

Extrusion Presses
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US STANDARDS continued

Standard Number Type Description
ANSI B11.19 Safeguarding Performance Criteria for the Design,
as Referenced Construction, Care and Operation
in the other
B11 Machine
Tool Safety
Standards
ANSI B11.20 Manufacturing Safety Requirements for

Systems/Cells

Construction, Care and Use

CANADIAN STANDARDS

Standard

Number

Type

Description

CSA

7142

Code for
Power Press
Operation:
Health, Safety
and Guarding
Requirements

CSA

434

Safeguarding
of Robot

CSA

432

General Machine
Safeguarding

EUROPEAN/INTERNATIONAL STANDARDS

Standard

Type

Description

EN ISO 12100

(replaces EN ISO 12100-1/-2

and EN ISO 14121-1)

Safety of machinery — General
principles for design — Risk
assessment and risk reduction

Part 1: This standard defines basic termi-
nology and methodology used in achieving
safety of machinery. The provisions stated
in this standard are intended for the designer.
Part 2: This standard defines technical
principles to help designers in achieving
safety in the design of machinery.

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

achieved by distances alone.

EN 349 Safety of machinery — Minimum The object of this standard is to enable the

(ISO 13854) gaps to avoid crushing of parts user (e.g. standard makers, designers of

of the human body

machinery) to avoid hazards from crushing
zones. It specifies minimum gaps relative
to parts of the human body and is applica-
ble when adequate safety can be achieved
by this method.
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EUROPEAN/INTERNATIONAL STANDARDS continued

Standard Type Description

EN ISO 13850 Safety of machinery — Emergency  This standard specifies design principles
stop — Principles for design for emergency stop equipment for

machinery. No account is taken of the
nature of the energy source.

EN 574 Safety of machinery — Two-hand This standard specifies the safety require-
control devices — Functional ments of a two-hand control device and its
aspects — Principles for design logic unit. The standard describes the main
characteristics of two-hand control devices

for the achievement of safety and sets out
combinations of functional characteristics
for three types.

EN 953 Safety of machinery — Guards - This standard specifies general require-

and movable guards

General requirements for the
design and construction of fixed
mechanical hazards.

ments for the design and construction of
guards provided primarily to protect persons

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 require-
ments 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 includes 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 should be used in a particular case.

EN ISO 13849-2

Safety of machinery. Safety-
related parts of control systems.

This standard specifies the procedures and
conditions to be followed for the validation

Validation by analysis and testing of: 1) the safety
functions provided and 2) 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 The standard defines the safety require-
safety of safety-related electrical, ments and guiding principles for the design
electronic and programmable of safety-related electrical/electronic/pro-
electronic control systems grammable parts of a control system.

EN ISO 13855 Safety of machinery - Positioning  This standard provides parameters based

(replaces EN 999)

of safeguards with respect to the
approach speeds of parts of the
human body

on values for hand/arm and approach speeds
and the methodology to determine the min-
imum distances from specific sensing or
actuating devices of protective equipment
to a danger zone.
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EUROPEAN/INTERNATIONAL STANDARDS continued

Standard

Type

Description

EN 1088
and EN 1088/A1

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 pro-
vides 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 appli-
cation of electrical and electronic equipment
and systems to machines not portable by
hand while working, including a group of
machines working together in a coordinated
manner but excluding higher level systems
aspects (i.e. communications between
systems).

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Compact
Powerful
Flexible
Expandable
Modular

Pluto Safety PLC

Simplify safety system design!
Supervise all types of safety devices!
Inputs for static/dynamic sensors!

Pluto Safety PLC

Programmable Controller..........ccoeeeiieiiiiieeniieeee 2:2
Why should | use
the Pluto Safety PLC? ..., 2:4
Pluto Safety PLC facilitates
the Design of your Safety Systems.......ccccccvvvievennenn. 2:6
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Pluto Safety PLC Programmable Controller

Networked Pluto

Pluto is an all-supervisor system in which the inputs

and other information are shared via the databus.
Several safety sensors can be connected to one input
while still achieving the highest level of safety. There

are also combined inputs and outputs that can be used,
for example, for lamp push buttons where the input

and output functions are used simultaneously. Pluto has
inputs for all safety devices on the market, and the Pluto
Manager software selects how each input shall respond.
Pluto with a bus connection is available in several sizes:

Pluto B20 Machine #1

* Sealing  * Stamping
° Cutting * Pressing

Input Devices
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HMI Operator

communicates with Pluto in both
directions. Connection can be made
via the bus or direct to the front of
the Pluto. The interface is RS232
using ASCII commands.

Profibus DP Gateway

for non-safe two-way

databus communication
between Pluto and other
control systems

DeviceNet
CANopen

Profinet
Ethernet/IP
Modbus TCP
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Pluto A20/B20

Up to 4,800 Dynamic Input
Devices on Bus with 128
Individual Safe Outputs

Pluto B46

Pluto AS-i

Up to 2,240 Dynamic Input
Devices on Bus, 1,024 AS-i
nodes with 128 Individual
Safe Outputs

Up to 12,480 Dynamic Input P 1UtO B42 AS-i

Devices on Bus with 192
Individual Safe Outputs

Up to 11,200 Dynamic Input
Devices on Bus, 1,024 AS-i
nodes with 192 Individual
Safe Outputs

safebus
B Modular Design Gateway
W 32 Plutos Pluto Bridge
on Safe Bus makes it possible to
B Maximum increase the databus
55ms Overall length, use different
Response Time databus s_peeds fo_r
each section and filter
M Hot Swap information from one

(All Supervisor)
No PC Required

section to reduce the
databus loading on
other sections.

Pluto Manager
Programming is
performed using
ladder or Boolean
algebra with timers,
auxiliary memory,
registers, sequential
programming and
TUV-approved
function blocks.

SOFTWARE INCLUDED WITH PURCHASE

Pluto AS-i

B42 AS-i

* AS-i Safety Supervisor
or Safety Monitor

* Up to 360 Input Devices

* Up to 6 Independent
Category 4 Safety Outputs

* Up to 4 Analog Inputs

* Up to 4 Digital Outputs

ABB JOKAB SAFETY
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Compact B Powerful B Flexible B Expandable B Modular

Approvals

EN 954-1, Category 4
EN ISO 13849-1, PL e
EN 61496-1, Type 4
EN 61508, SIL 3

EN ISO 62061, SIL 3
EN ISO 60204-1

EN 50178

EN ISO 574, Type llic
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Pluto B46

Machine #2

* Bottling
¢ Packaging
* Welding
* Feeding

Input Devices
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Safety Encoders

* Monitor * Increase
. Speed, Production
— Direction
[ and Position

_ I_?obot Machine #3.

Stand-Alone Pluto

A single Pluto can be used as a fully programmable
safety logic controller. Pluto without a bus connection
is also available in two sizes:

Pluto S20
Up to 20 Standard 1/Os or 150 Dynamic Devices

Pluto S46
Up to 46 Standard 1/Os or 390 Dynamic Devices

Pluto S20

* Up to 150 Input Devices
* 4 Independent Category 4
Safety Outputs

HMI
Operator

Pluto S46

* Up to 390 Input Devices
* 6 Independent Category 4
Safety Outputs

BT51

Expansion Relay

Several expansion relays
can be connected to a single
Pluto safety output while
retaining the safety level.

888-282-2123 ¢ www.jokabsafetyna.com
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Why should | use
the Pluto Safety PLC?

...for simplifying
the design!

Pluto is an “All-Supervisor”
Safety PLC concept that
simplifies the design of safety
systems and achieves the
highest safety (Category 4)
according to EN 954-1/EN
ISO 13849-1 and SIL 3
according to IEC/EN 61508.

Conventional
Safety PLC

ABB Jokab Safety
Solution
with All-Supervisor

Vil

Subordinate ]

The key difference between
Pluto and conventional Safety PLCs is that there is no “supervisor-subordinate”
relationship between the control units connected to the Safe Bus. All Plutos are
“supervisor” units and can see each others’ inputs and outputs. Using this con-
cept, each Pluto can make decisions about its own immediate safety environment.
This concept enables simple communication and easy alterations of the safety
system. With the use of a “gateway” device, information from a Pluto network
can be transferred to other bus systems thereby creating even larger systems.
Gateway units are readily available for a number of different bus-systems—i.e.
Profibus DP, DeviceNet, CANopen, Profinet, Ethernet/IP and Modbus TCP.
Pluto offers an economic solution for both a single machine and for large
integrated machine systems. Of Pluto B20's 1/0, 8 can be configured as both
inputs and outputs (sometimes even as inputs and outputs at the same time)
and 4 are failsafe outputs independent of each other. 32 Plutos can be con-
nected to a twisted pair safe bus system. This enables the amount of physical
I/0O connections to be expanded from 20 to 150 for the B20 family and 46 to
390 for the B46 family.

...to supervise safety devices!

Most safety devices on the market can be connected
directly to the Pluto unit. When using dynamic sen-
sors from ABB Jokab Safety, the number of 1/0
points can be significantly reduced. These sensors
enable Category 4 in a dynamic pulse system. Up to
10 sensors can be connected in series to one input.
For example, Eden non-contact sensors, SPOT light
beams and Tina adapters (interfacing to emergency

Pluto All-Supervisor

201/0 +201/0 + 201/0
-wvr v v

\AAAL
+

\AAA/ \AAA/
4 4

Pluto AS-i

32 AS-i Safety + 121/0
Nodes ~

—>
==

\AAA/
4

461/0 + 201/0

vvvyYy
6 +

snq ajes

i

stop push buttons, safety switches, etc.) can be con-
nected in series to one input on the Pluto. Even
mechanical switches can be connected to the
“dynamic safety circuit using Jokab Safety’s Tina
adapters. Up to 150 safety devices can be connected
to one Pluto B20 and maintain Category 4 per EN
954-1 and ISO 13849-1 PL e.

.

Light Light Curtains 3-Position  Gate Switches Two-Hand Strips, Mats Emergency
Beams and Grids Devices and Sensors Controls and Bumpers Stop Buttons

ABB JOKAB SAFETY
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...to save on inputs!

Pluto has inputs for static and dynamic sensors.
Several sensors can be connected to one dynamic
input in accordance with Category 4, PL e, SIL 3.

One input...

Dynamic signals: 1 to 10
sensors while maintaining
Category 4, PL e, SIL 3.

One input...

Dynamic signals: 1 to 10 doors
with one Eden per door while
maintaining Category 4, PL e, SIL 3.
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Two inputs...

Static inputs: two mechanical
switches per door while still

maintaining Category 4, PL e, |\\\\
SIL 3.

One input...

I/O connections: can be used in three
ways —inputs, outputs or both input and
output at the same time (e.g. for a reset
button with lamp indication).

av
Dyn sign

Input/Output
T,

P

110 ..I017

e e gy
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Pluto Safety PLC
facilitates the
Design of your
Safety Systems

Pluto is an All-Supervisor 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 inputs suited for
every safety product on the market,
and each input function is configured in the
accompanying software, Pluto Manager.

Besides failsafe inputs (I) 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.

T

T PLUTO 520
K

e e )
VL R I

Safety in Large and Small Systems

Pluto models without bus communication are stand
alone units and are therefore perfectly suited for
smaller systems that do not require communication
with other Pluto units or gateways. 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-Supervisor system means that
each Pluto unit controls their outputs locally, while it is
as easy to read other Pluto units' inputs as it is to read
their own.

Specifically for Pluto A20 is that it is equipped with
an analog input for current measurement, which can
be used for e.g. monitoring of muting lamps.

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.

Regulations and Standards

The Pluto PLC is designed and approved in accor-
dance with appropriate directives and standards.
Examples of such are: EN 954-1/EN ISO 13849-1
Category 4, PL e, EN 61496-1 Type 4, EN 61508 SIL 3
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Control of

B Electrically controlled actuators such as
contactors, valves, motors

M Indicators and buttons

Applications

B Emergency Stops

W 3-Position Devices

M Interlocked Gates/Hatches
B Safety Mats

M Light Curtains

M Light Beams

B Two-Hand Devices

B Contact Strips

M Foot-Operated Switches
B Timing Functions

B Logic Functions

B Math Functions

B Speed Monitoring Functions
B Muting (bypassing)

Features

B A Safety PLC for each part of a system
B Modular machine design
M Great flexibility

M Up to 10 sensors in series
connected to one input

B Software Pluto Manager
included with purchase

B Custom made safety bus

Approvals
TOV Rheinland @ C €

ABB JOKAB SAFETY
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Pluto Technical Info
Dynamic Signal

LTI

A dynamic signal makes it possible to achieve the
highest level 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 Manager (A, B
or C pulse and if the signal should be inverted or not).

Static Signal

Static signals (+24 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 structure according to EN ISO 13849-1
you need two inputs.

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).

IQ - Individual Failsafe Inputs
and Non-Failsafe Outputs

The 1Q terminals can be used either as individual fail-
safe input or non-failsafe output (e.g. for indicator light
or status signal). The terminal blocks can also be used
as both input and output simultaneously, which is use-
ful 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.

| - Individual Failsafe Inputs

All inputs are individually failsafe as each input is con-
nected 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 achieve two-channel structure.
The expected signal to the terminals blocks is deter-
mined in Pluto Manager (static or dynamic signal).

Q - Individual Failsafe Outputs

All Q outputs are individually safe and are indepen-
dently programmable. There are both relay outputs and
transistor outputs.

Transistor Outputs (-24 VDC)

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

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.

888-282-2123 ¢ www.jokabsafetyna.com
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Pluto Manager and IDFIX

Pluto Manager

The Pluto Manager is a freeware for fast, easy and
safe programming of the PLC program for Pluto.

The programming language used is ladder, which is
supplemented with TUV-approved function blocks for
many common features.

The software can also be used to configure Pluto's
terminal blocks, e.g. to specify the 1Q terminals that
serve as inputs or outputs, and if the controller should
expect a static or dynamic signal. Pluto Manager can
be downloaded from www.abb.com/lowvoltage,

IDFIX

IDFIX is a identification circuit that is unique to each
device on the Pluto bus. It includes an identification
code and makes it possible to distribute a PLC pro-
gram in the network. There are four different versions:
R, RW, DATA and PROG. In addition to the identifica-
tion code, DATA may also include safety codes from
the AS-i nodes in an AS-i system. PROG includes the
current PLC program and is used with
single-Pluto for program distribution.

IDFIX is connected between i

(ﬂ‘

mable Safety Gontrolrs - Pto Manager. o and o o ke
:f : ,,,ww”“”ww

Note: If the Pluto PLC module needs to

be replaced, all the information on this

is held in memory at IDFIX.
Overview Pluto Safety-PLC
Model §> §> § E § § QI ggt)l
Number of 1/0 20 46 20 16 20 46 12 42
Failsafe inputs 8 24 8 8 8 24 4 20
Failsafe inputs or non-failsafe outputs 8 8 8 8 8 8 4 16
Analog inputs 1 3 1 1 1 3 4 3
Failsafe relay outputs 2 4 2 - 2 4 2 4
Failsafe transistor outputs 2 2 2 - 2 2 2 2
Pluto bus - - ° ° o ° ° °
Current monitoring - - 2 - - - - -

45x84 90x84 45x84 45x84 45x84 9O0x84 45x84 90x84

Dimensions (w x h x d) mm % 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

ABB JOKAB SAFETY
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Number of Edens that can be used with Pluto

The table below shows the number of Edens that can
be connected to Pluto with the maximum voltage vari-

ation. The values have been established in a laboratory

environment. The actual possible number of connected

Edens may therefore differ from those given in the

table. The values should be regarded as guidelines;

ABB Jokab Safety recommends a maximum of

10 Edens per Pluto input. The table was prepared
according to measurements with connection
example A. If connection example B and 0.34 mm?
cable is used (with feed voltage from two directions),
the values for 0.75 mm? in the tables are used.

Apparatus Enclosure

Terminals
gl

X number of
meters of cable

H

Pluto

Number of

50
45
40
35
30
25
20
15
10

5

0

Eden Sensors [ Even 0.34 mm’

e . . . 4

A

100

Y number of sensors

=

7 0dd 0.34 mm’

200

Apparatus Enclosure

Pluto

Terminals

X number of

meters of cable
K =
B Y number of sensors

X number of @
meters of cable

.~ Even0.75mm’ [ 0dd 0.75 mm’

300

e

400 500 Meters
Cable

888-282-2123 ¢ www.jokabsafetyna.com
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Number of Tinas that can be used with Pluto

The following table shows the numbers of Tina-3A,
Tina-6A, Tina-7A and SmileTina that can be connect-
ed to Pluto with the maximum voltage variation. The
values have been established in a laboratory environ-
ment. The actual possible number of connected Tinas
may therefore differ from those given in the table.

The values should be regarded as guidelines; ABB
Jokab Safety recommends a maximum of 10 Tinas
per Pluto input. The table was prepared according to
measurements with connection example A. If connec-
tion example B and 0.34 mm? is used, the values for
0.75 mm? in the tables are used.

Apparatus Enclosure Apparatus Enclosure

Terminal X numbfrogl X number of

erminals meters of cable i

H _’____#__ Terminals n_:eieicicil/)le ’
Y number of sensors
A B Y number of sensors
Pluto @ Pluto % number of @
meters of cable
Number of , , , ,
Tina Devices [ Even 0.34 mm I 0dd 0.34 mm ~ Even0.75mm [l 0cdd 0.75 mm

35
30
25
20
15
10

5

0

0 100 200 300 400 500 Meters
Cable

ABB JOKAB SAFETY
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Pluto without a Safety Bus

The Pluto S20 and Pluto S46 versions are safety PLCs Using an expansion relay, such as BT50, the number

that are designed for safety and protection products of safe outputs in Pluto can be expanded. The con-
installed locally on a machine. With a wide range of nection will then be made as shown in the figure.
connectivity options, a lot of protection is integrated If IDFIX PROG is used for single-Pluto, there is the
into a PLC which in turn controls, for example, one or option of copying a PLC program via the identifica-
more safe outputs in a qualified manner without risk- tion circuit over to Pluto without having to connect a
ing a dangerous situation. computer.

Single Pluto controls ;
and monitors safety r ‘&.‘ -m
for local systems —large \ ’? " y i

systems, as well as

small systems.
20/46 1/0

Pluto S20 Pluto S46 BT51

Patented
Solution

Patented
Solution

L= LR
¥

58 vy o
TPLUTD 820

Contactor
Expansion

Several expansion
relays can be con-
nected to a single

HMI

A HMl-terminal is
easy to connect to
the Pluto through the

programming port. Pluto safety output
while retaining
the safety level.
| |
| | |
| Aﬁ | P =
e
L24v v BRNes 1= =
T — ]
_ "-l:__‘ = %;—_
|
e — “
ES B L""F"""' : Pluto Manager
— e g L A free-of-charge
Al A2 X1 x2 i A software is available
iiii'é}nc et Test I on our website.
Type:3BTS JOKAB SAFETY See page 2:38 for
\!—‘ \!—‘ \{—‘ m more information.
1\3 14 23 24 :13 34 41 42
888-282-2123 » www.jokabsafetyna.com ABB JOKAB SAFETY
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Pluto without a Safety Bus General Technical Data

Level of safety

EN 954-1 Cat. 4

EN ISO 13849-1 PL e/cat. 4
EN 61508 SIL3

EN 62061 SIL3
PFHy

Relay output 2.00x10-9
Transistor output 1.50x10-9

Manufacturer ABB AB/Jokab Safety, Sweden Non-failsafe outputs Q
Color Grey Type Transistor +24V, PNP "open
- collector" also configurable as

Operating voltage 24V DC +15% failsafe inputs
Installation 35 mm DIN rail Max. current/output 800 mA
Electrical insulation Category Il in accordance with Temperature

IEC 61010-1 Ambient temperature -10°C to +50°C

Storage and transport -25°C to +55°C

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"

<20.5 ms + program exec. time
<16.5 ms + program exec. time

<23 ms + program exec. time
<19 ms + program exec. time

5 ms shorter response time on
1 & 1Q inputs

Output voltage tolerance

QO, Q1, (Q4, 5)

Type +24 V (for PNP sensors),
1Q also configurable as
non-failsafe outputs
Current at 24 V 51 mA
Max. overvoltage 27 V continuous
Safe outputs Q
Q2-Q3 Transistor, -24VDC, 800 mA

Supply voltage - 1.5V at
800 mA

Relay outputs

AC-1: 250 V/1.5 A
AC-15: 250 /1.5 A
DC-1: 50 V/1.5 A
DC-13:24 V/1.5 A

Additional response times
Databus between Pluto units
Databus between Pluto units on
error

10 ms

10-40 ms

Classification
Enclosure
Connection terminals

IP 40, IEC 60 529
IP 20, IEC 60 529

Pluto without a Safety Bus Type-Specific Technical Data

The terminal blocks

are detachable without
needing to disconnect
the wiring. The units are

assembled with a gap of

at least 5 mm.

Pluto S20 Pluto S46

201/0 46 1/0

Non-Pluto Safety bus Non-Pluto Safety bus
Ordering information see page 2:43 see page 2:43
Failsafe inputs 8(10..17) 24 (10..17, 130..37, 140..147)
Failsafe inputs or non-failsafe outputs 8 (1Q10..1Q17) 16 (1Q10..1Q17)

Max total load 2.5 A (1Q20..1Q27)

Max. total load 2A (per bank)

Analog inputs 1(15) 0..27V 3(15)0..27 V
Failsafe relay outputs 2 (Q0..Q1) 4(Q0..Q1 & Q4..Q5)
Failsafe transistor outputs 2 (Q2..Q3) 2 (Q2..Q3)
Current monitoring - -
Pluto Safety bus - -
Own current consumption 100...300 mA 100...500 mA
Recommended external fuse 6A 10A

Dimensions (w x h x d)

45 x 84 x 118 mm

90 x 84 x 118 mm

ABB JOKAB SAFETY
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I/O Overview - Pluto without a Safety Bus

Transistor output,

1Q10 Q11 1Q12 1Q13 Q14 1Q15 1Q16 1Q17

Inputs, individual failsafe individual failsafe
) Sn—
O A A T h . .
10 11 2 13 14 15 16 17 A A
Al
Pluto S20 SR41 Q2 Q3

gy gy gy HE] .

Identifier 7
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs Relay output, input Power
individual failsafe IDFIX

Inputs, individual failsafe

Inputs, individual failsafe Inputs, individual failsafe

Digital/Analogue

%ﬁﬁﬁﬁmmmﬁﬁﬁﬁﬂﬁﬁﬁ hnn hhhaa
Al Al Al

+24V SR41 SR45 SR46 Qo0 AE&
j ov Power

1L
ID Identifier IDFIX

Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 QZW

b e e T St it I

130 131 132 133 134 135 136 37 140 141 142 143 144 145 146 147
supply Pluto S46 oL

Safety outputs Q4 A E&

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs

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 secure. 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.

IQ.. I/0 that can be used for safety inputs or signal outputs, e.g. to indicate or control functions that

are not safety-related. For 1Q.. as safety inputs, refer to ..

Q0, O1: Failsafe relay outputs that are individually failsafe and individually programmabile.

02, Q3: Failsafe transistor outputs (-24 VDC) that are individually failsafe and individually programmable.
Intended for electro-mechanical components such as contactors and valves.

04, Q5: Failsafe relay outputs with common potential that are individually failsafe and individually
programmable.

888-282-2123 » www.jokabsafetyna.com ABB JOKAB SAFETY
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Input Connection

The system offers solutions for both single and two- In a single channel system the dynamic signal is
channel safety devices. In order to monitor wiring modified at each sensor. A short-circuit between the
short-circuits it is possible to use up to three different input and the output of the sensor will be detected at
dynamic signals and static voltage (+24 V) to supply the Pluto input. PL e according to EN ISO 13849-1
the inputs. The inputs are then programmed to only can thus be achieved by using only one channel and
accept one of the signal types. one input.

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

+24v
& |
Emergency L 1|
StOP with |+ o I)_’_d 1| Eden sensor
Y Tina Spot light PN
beam t :Mum 3 Eva
+ - + - . @
Emergency | | d |
stop with L -
i 44 Tina |~ "p—=—q " ]
< [ <
al 4 A
L. 1 L I L. 1 I L I
;I-| 1q 4. 1Q
Q. [Q. IR \ v / N 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
Both a lamp and a pushbutton can be connected to
the same terminal. This function is for resetting safety gl —
devices and to reduce the number of I/Os used. 3 & Resetting |
c with a Lamp :
S 1 |
Input/Output
I I—D: L 11010 ...I017
I I I
] I I
I I
S |
I
i
X $ 1Q16 Q17
I Current
: Monitoring
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Pluto with a Safety Bus

Pluto versions with a safety bus have the same prop-
erties as single-Plutos without bus communication.
With the help of the Pluto-bus, networks can be cre-
ated with multiple Plutos in interaction. Gateways can
be connected to the Pluto bus for communication with
other systems. The gateway models GATE D2 and C2
can also be used as an extension of the bus cable to
extend the Pluto network. The fact that Pluto is an

All-Supervisor system means that each Pluto device
controls its outputs locally, while it is as easy to read
other Pluto units’ inputs as it is to read their own. It
is also easy to both read and write to global memory
locations available across the Pluto bus. The PLC
program is created using the Pluto Manager freeware
and is distributed to all Pluto units. You can also con-
nect speed and position sensors via the Pluto bus.

Pluto models with a
safety bus control and
monitor safety for dis-
persed systems—large

p\\\; |2 2 g 9D 7o k

systems, as well as
small systems.

Profibus DP

DeviceNet

TRLUTD B30
L

CANopen

Profinet B T
Ethernet/IP

Modbus TCP

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

HMI

A HMI-terminal is easy
to connect to one or
more Plutos through
the programming port.

Current Monitoring

4
wzsiaiiy @ oW v
[ ]

20/46 1/0

4 1o

& = 3 3 »
i ) i 1

(Pluto A20 only)

Pluto A20 can monitor the

current through the 1Q16 and
IQ17 outputs. The function is

designed for, but not limited
to, ensuring that the muting
lamps are working. The hard-
ware 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 Manager

A free-of-charge
software is available
on our website.

See page 2:38 for
more information.
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Pluto with a Safety Bus General Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Color Grey

Operating voltage 24V DC £15%

Installation 35 mm DIN rail

Electrical insulation

Category Il in accordance with
IEC 61010-1

Temperature

Ambient temperature -10°C to +50°C
Storage and transport -25°C to +55°C
Pluto Safety bus

Max number of Pluto units on the

databus 32

Databus type CAN

Databus speeds

Databus cable length

100, 125, 200, 250, 400, 500,
800, 1000 kb/s
Up to 600 m, 150 m at 400 kb/s

Safety level

EN 954-1 Cat. 4

EN ISO 13849-1 PL e/cat. 4
EN 61508 SIL3

EN 62061 SIL3
PFHy

Relay output 2.00x10-9
Transistor output 1.50x10-9

Failsafe inputs | & 1Q

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"

<20.5 ms + program exec. time
<16.5 ms + program exec. time

<23 ms + program exec. time
<19 ms + program exec. time

5 ms shorter response time on
1 & 1Q inputs

Output voltage tolerance

QO, Q1, (Q4, 5)

Type +24 V (for PNP sensors), IQ also
configurable as non-failsafe
outputs

Current at 24 V 51 mA

Max. overvoltage 27 V continuous

Safe outputs Q

Q2-Q3 Transistor, -24VDC, 800 mA

Supply voltage - 1.5V at
800 mA

Relay outputs

AC-1: 250 V/1.5 A
AC-15: 250 V/1.5 A
DC-1: 50 V/1.5 A
DC-13:24 V/1.5 A

Additional Response times
Databus between Pluto units
Databus between Pluto units on
error

10 ms

10-40 ms

Classification
Enclosure
Connection terminals

IP 40, IEC 60 529
IP 20, IEC 60 529

Non-failsafe outputs Q
Type

Max. current/output

Transistor +24V, PNP "open
collector" also configurable as
failsafe inputs

800 mA

Pluto with a Safety Bus Type-Specific Technical Data

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

Pluto A20 Pluto B16 Pluto B20 Pluto B46

201/0 16 1/0 201/0 461/0

Current monitoring Non-failsafe outputs
Ordering information see page 2:43 see page 2:43 see page 2:43 see page 2:43
Failsafe inputs 8(10..17) 8(10..17) 8(10..17) 24 (10..17, 130..37, 140..147)
Failsafe inputs or 8 (1Q10..1Q17) 8 (1Q10..1Q17) 8 (1Q10..1Q17) 16 (1Q10..1Q17) (1Q20..1Q27)
non-failsafe outputs Max total load 2.5 A Max total load 2.5 A Max total load 2.5 A Max. total load 2A (per bank)
Analog inputs 1(15)0..27V 1(15)0..27V 1(15)0..27V 3(15)0..27 V
Failsafe relay outputs 2 (Q0..Q1) - 2 (Q0..Q1) 4 (Q0..Q1 & Q4..Q5)
Failsafe transistor outputs 2 (Q2..Q%) - 2 (Q2..Q%) 2 (Q2..Q9)
Current monitoring 2(1Q16,1Q17)0-1.0A+10% |- - -
Pluto Safety bus ° ° ° °
Own current consumption 100...300 mA 100...300 mA 100...300 mA 100...500 mA
Recommended external fuse 6A 6A 6A 10A
Dimensions (w x h x d) 45 x 84 x 118 mm 45 x 84 x 118 mm 45 x 84 x 118 mm 90 x 84 x 118 mm

ABB JOKAB SAFETY
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I/O Overview - Pluto with a Safety Bus

Transistor output,

Pluto bus Inputs, individual failsafe individual failsafe 2)
N
CH CL N L) oA B B
10 11 2 13 14 15 16 17 A A
Pluto A20, B20,B16 A Q2 Q3
1Q10 1Q11 1Q12 1Q13 Q14 Q15 1Q16 Q17 Qo Q1
A A
BD_\ BD_\
= =) ID OV +24V
\—V—/ \—V—/ Identifier \_V_/
Current monitored ) Relay output, input ower
individual failsafe)  IDFIX

Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs

1) Current monitored only on A20
2) Notin B16

Inputs, individual failsafe

Inputs, individual failsafe Inputs, individual failsafe
Digital/Analogue
/SN
10 11 2 13 14 (I‘Sm {gﬂ {‘711 130 131 132 133 134 I35 136 137 140 141 142 143 144 145 146 147
Al Al Al
AllB
L +24V SR41 SR45 SR46 Qo &&,
& ov Power ol
:] supply Pluto B46 Al
¢« 0V Q1E££0
®
14
¢ ID Identifier IDFIX AlB
Safety outputs Q4 RR«
¢ CH All B
Pluto bus, B46-6 as 2252 |
¢ CL 4L"
Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 Q2 W'
LK‘ LK LK LK LKA[ LK L{ Lt L{i L{i Lt Lt L{: L{( L( Lﬁ Q3 3

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs

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 secure. 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.

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

00, O1: Failsafe relay outputs that are individually failsafe and individually programmable.

02, O3: Failsafe transistor outputs (-24 VDC) that are individually failsafe and individually programmable.
Intended for electro-mechanical components such as contactors and valves.

04, O5: Failsafe relay outputs with common potential that are individually failsafe and individually programmable.

888-282-2123 » www.jokabsafetyna.com ABB JOKAB SAFETY
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Application Example
Robot Cell with Pluto

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 connected via a databus cable
to the robot's Pluto so that common functions, such as
emergency stop, can be used by the whole cell.

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 machine 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.

Note: The cell operating cycle must not start
immediately on resetting the emergency stop
or the door.

888-282-2123 ¢ www.jokabsafetyna.com
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Electrical Connections

1

Cabinet Robot

|«
L

[ emerseny sop |

Cabinet Machine

7 8 9 10

| o]

E“" o ’—l ﬂ
oor 2
e a"x‘- sy oot |
u 3 2 v"—l‘.’_ JoKAB SAFETY
1 . L]
ast-
ase+
Rokot
ut @ o Auto Stop
528
o Robot
Emergency Stop
Reset Door
24V D0

[ emersonsy son | [ _‘

Hatch
o

|
i C L

Machine
Protective Stop|

Puto 1
e lachine
- 2o Emergency Stop
el
)
1

‘MM@f

=

[AnmGkning Remark

Kanstr Appr[Dotum Dote Sheet

SEE DISCLAIMER ON PAGE 2:45
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Pluto 0 Settings — Robot Cabinet

(LTI LT

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
10.2=P0_Eden1: Door Eden sensor - Dynamic A
10.15=P0_LB1 _In: Reset Door - Light button input - Dynamic A
00.2=P0_AS_OK: Robot auto stop - Expansion BT50 relay
00.3=P0_ES: Robot emergency stop - Expansion BT50 relay
GMO0.0=P0_ES _OK: Emergency stop OK in Pluto 0

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Pluto 1 Settings — Machine Cabinet

Pluto 1

11.1=P2_ES1_Ch1:
1.2=P2_ES1_Ch2:
11.3=P2_IS1_Ch1:
11.4=P2_IS1_Ch2:
11.15=P2_LB1_In:
Q1.0=P2_ES:
Q1.1=P2_PS:
GM1.0=P2_ES_OK:
GM1.1=P2_Hatch_OK:

Emergency stop 1 channel 1 - Dynamic A non-inverted
Emergency stop 1 channel 2 -Static

Interlocking switch channel 1 - Dynamic A non-inverted
Interlocking switch channel 2 - Static

Reset Hatch - Light button input - Dynamic A

Machine Emergency stop

Machine protective stop

Emergency stop OK in Pluto 1

Hatch closed

ABB JOKAB SAFETY
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PLC Code Pluto 0 Settings — Robot Cabinet
1

i E——

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

PO_ES1_Chl Tcis PO_ES_OK
10.0 GMO0.0

— In1 Q—< >

PO_ES1 _Ch2
10.1

4{ } In2

PO_LR1 In
10.15

| N| Start

GM0.0=P0_ES_OK Emergency stop OK in Pluto O
10.0=P0_ES1_Chl Emergency stop 1 channel 1 - Static
10.1=P0_ES1_Ch2 Emergency stop 1 channel 2 - Dynamic A non-inverted

3 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
GMO0.0 GM1.0 Q0.3

— | N >—
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
Q0.3=P0O_ES Robot emergency stop - Expansion BT50 relay

4 /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 IQ15 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_Edenl ResetT PO_AS_OK
10.2 Q0.2

— inl Q—< >
PO_LB1 In PO_LB1_Out
10.15 Q0.15

—IN| Reset < >

IndReset]
Test
10.15=P0_LB1_In Reset Door - Light button input - Dynamic A
10.2=P0_Edenl Door Eden sensor - Dynamic A
Q0.15=P0_LB1_Out Reset Door - Light button output - Static
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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PLC Code Pluto 0 Settings — Robot Cabinet (continued)

5 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_PlutoDisplay=203
GM1.1 Q0.2 SR0.11=0 SR0.10=203
—/1 I/ am e
GM1.1=P1_Hatch_OK Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
SR0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR0.11=SR_ErrorCode Error code

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

7 /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
L I
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
SR0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR0.11=SR_ErrorCode Error code
ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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PLC Code Pluto 1 Settings — Machine Cabinet

1

B Era—

2 'Two channel monitoring with automatic reset of emergency stop at the machine hatch.

P1_ES1_Chil
11.1

TC1S

— |

P1_ESI1_Ch2
11.2

4{ |

In1

In2

PO_LR1_In
10.15

bl

GM1.0=P1_ES_OK
11.1=P1_ES1_Chl
11.2=P1_ES1_Ch2

Start

P1_ES_OK
GM1.0

q < o

Emergency stop OK in Pluto 1
Emergency stop 1 channel 1- Dynamic A non-inverted
Emergency stop 1 channel 2 - Static

3 'Two channel monitoring with automatic reset of interlocking switch of the machine hatch.

P1_IS1_Chi
11.3

— |

TC1S

In1

P1_IS1_Ch2
11.4

— |

In2

Start

GM1.1=P1_Hatch_OK
11.3=P1_IS1_Ch1
11.4=P1_IS1_Ch2

q—<

P1_Hatch_OK
GM1.1

Hatch closed
Interlocking switch channel 1 - Dynamic A non-inverted
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
GM1.0 GM0.0

|

P1_ES
Q1.0

GMO0.0=P0_ES_OK
GM1.0=P1_ES_OK
Q1.0=P1_ES

Emergency stop OK in Pluto 0
Emergency stop OK in Pluto 1
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 Q15 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
GM1.1

— |

ResetT

P1_LB1_In
11.15

R t

In1 Qd—<C >

HB_Hatch_OK
M1.0

HB_Ind_Hatch_OK
M1.1

|

Reset

IndRese

Test

>7

888-282-2123 ¢ www.jokabsafetyna.com
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PLC Code Pluto 1 Settings — Machine Cabinet (continued)
\

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
6 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

1 L
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
7 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

—
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

8 |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_PlutoDisplay=203
GM1.1 Q0.2 SR1.11=0 SR1.10=203
—i/1 /) = 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
9 /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_Edenl SR_ErrorCode=0 SR_PlutoDisplay=202
10.2 SR1.11=0 SR1.10=202
S
10.2=P0_Edenl Door Eden sensor - Dynamic A
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code
10 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
/O
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
ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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Pluto Gateway
GATE-P2

Pluto Gateway is a unit providing two-way commu-
nication between a Pluto Safety PLC and other field
buses.

It 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 servicingand —where necessary —for
programming. Normally, however, all the settings
are made via a 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/O and other variables in a Pluto Safety
PLC. Global I/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 trans-
mit 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.

PLC Function Blocks

To simplify the integration of a Pluto gateway
PROFIBUS into the supervisory PLC system, ABB
Jokab Safety provides 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.

Profibus DP

Pluto Safety Bus LED
“K” Button

PC Port

Profibus LED

Profibus Connector

Applications

M Bi-directional status information
from the Pluto Safety PLC

M For Profibus

Features

B Two-way communication

M Built-in filter function, shared network

M Only 22.5 mm wide

B Can be located anywhere in the databus
B Common interface with Pluto

B Ready-made function blocks

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY

2:27



2:28

GATE-P2 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information see page 2:43

Databuses Pluto Safety bus CAN (isolated)
PROFIBUS RS485 (isolated)

Status indication

Pluto Safety bus status indication
via LED

PROFIBUS status indication via
LED

Pluto Safety bus speeds

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

Operating voltage

24 V DC, -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

PROFIBUS speed Up to 12 Mbit/s
(automatic speed detection) Installation 35 mm DIN rail
PROFIBUS address Setting via DIP switches (0-99) Temperature
PROFIBUS version DP slave, DP-VO Ambient temperature “10°C to + 55°C
Storage and transport -25°C to + 55°C

Connections
Top

Front

Bottom

3-pole terminal for Pluto Safety bus
(included)

standard 9-pole PROFIBUS
connection

2-pole terminal for 24 V DC
(included)

Humidity

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

Classification
Enclosure
Terminals

IP 20 - IEC 60 529
IP 20 - IEC 60 529

PLC

Profibus,

non safety

Gateway

Pluto CAN bus, safety
80 | 999 00 | 999 00 (680
Lo Lo P00
w1 [ W w1 [ W
Bl [P | SPea e e

(eeooRe
o2 | 022 @22 | 222 @20 |e22
Pluto Pluto Pluto

119 mm

(VY
ool

\

101 mm

22.5 mm
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Pluto Gateway
GATE-D2

Pluto Gateway is a unit providing two-way commu-
nication between a Pluto Safety PLC and other field
buses.

It 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 — for
programming. Normally, however, all the settings are
made via a DIP switches, which means that program-
ming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made func-
tion 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 I/O and other variables in a Pluto Safety
PLC. Global and local data in a PLC to Safety PLC is
accessible via DeviceNet "implicit" or "explicit" mes-
sages with a maximum of 64 words per gateway.

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.

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 therefore
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/lowvoltage, under Control Products -
Safety Products - Programmable Safety Controllers

- Gateways - Data.

DeviceNet

Pluto Safety Bus LED
“K” Button

PC Port

DeviceNet LED

DeviceNet Connector

Applications

M Bi-directional status information
from the Pluto Safety PLC

B For DeviceNet and Pluto bridge

Features

B Two-way communication

M Built-in filter function, shared network

M Only 22.5 mm wide

B Can be located anywhere in the databus
B Common interface with Pluto

B Ready-made function blocks

888-282-2123 ¢ www.jokabsafetyna.com
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GATE-D2 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 2:43
Databuses Pluto Safety bus CAN (isolated)

DeviceNet CAN (isolated)

Status indications

Pluto Safety bus status indication
via LED
DeviceNet MNS status indication
via LED

Pluto Safety bus speeds

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

Operating voltage

24 V DC, -15% till +20%

Currentat 24 V

<100 mA
(recommended fuse <6 A)

DeviceNet speeds

125, 250 and 500 kbit/s
(set via DIP switch)

Dimensions (w x h x d)

22.5x 101 x 119 mm

DeviceNet address

Setting via DIP switches (1-63)

Installation

35 mm DIN rail

DeviceNet Version

ODVA version 2.0

Connections
Top

Front

Bottom

3-pole terminal for Pluto Safety bus
(included)

5-pole terminal for DeviceNet
(included)

2-pole terminal for 24 V DC
(included)

Temperature
Ambient operating temperature

Transport and storage

-10°C to + 55°C
-25°C to + 55°C

Humidity

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

Classification
Enclosure

Terminals

IP 20 - IEC 60 529
IP 20 - IEC 60 529

DeviceNet,

non safety

(i

b

i

i

Gateway
Pluto CAN bus, safety
>
[SSJESN SIS
PePofoctof PodoBooBobel
e [ s [ [ s
@20 | @20 @20 | @22
Pluto Pluto

Pluto

(VY
ool

119 mm

101 mm

Q =
/‘/
— 22.5mm
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Pluto Gateway
GATE-C2

Pluto Gateway is a unit providing two-way commu-
nication between a Pluto Safety PLC and other field
buses.

It 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 ca-
bling, and the Pluto Manager PC program can be used
for servicing and —where necessary — programming.
Normally, however, all the settings are made via a 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 I/0 and other variables in a Pluto Safety
PLC. Global I/Os in a Pluto Safety PLC are accessi-
ble via CANopen PDO messages. Local data in Pluto
units can be read via CANopen SDO messages to-
gether with the PLC codes in the supervisory 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 Boolean 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.

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 therefore
permits longer databus cables.

CANopen

Pluto Safety Bus LED
“K” Button

PC Port

CANopen LED

CANopen Connector

Applications

M Bi-directional status information
from the Pluto Safety PLC

B For CANopen and Pluto bridge

Features

B Two-way communication

M Built-in filter function, shared network

M Only 22.5 mm wide

B Can be located anywhere in the databus
B Common interface with Pluto

B Ready-made function blocks
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GATE-C2 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 2:43
Databuses Pluto Safety bus CAN (isolated)

CANopen CAN (isolated)

Status indications

Pluto Safety bus status indication
via LED

CANopen status indication via
LED

Pluto Safety bus speeds

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

Operating voltage

24V DC, -15% till +20%

Currentat 24 V

<100 mA
(recommended fuse <6 A)

CANopen speeds

125, 250 and 500 kbit/s

(set via DIP switch)

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

Dimensions (w x h x d)

22.5x 101 x 119 mm

Installation

35 mm DIN rail

CANopen address

Setting via DIP switches or
software (1-63)

Temperature
Ambient operating temperature

Transport and storage

-10°C to + 55°C
-25°C to + 55°C

CANopen version

"Version 4.02 of the CiA Draft
Standard 301”

Humidity

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

Connections
Top

Front

Bottom

3-pole terminal for Pluto Safety bus
(included)

5-pole terminal for CANopen
(included)

2-pole terminal for 24 V DC
(included)

Classification
Enclosure

Terminals

IP 20 - IEC 60 529
IP 20 - |IEC 60 529

PLC

CANopen, non safety

Gateway
Pluto CAN bus, safety
W<>< > >
! ! 1
Lol LeePocdPele PP
[ ] I —— " [ [ K
SePoleele%® St R
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Pluto Pluto Pluto

119 mm

101 mm
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Pluto Gateway
GATE-E2

Pluto Gateway is a unit providing two-way commu-
nication between a Pluto Safety PLC and other field
buses.

It 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 ca-
bling, and the Pluto Manager PC program can be used
for servicing and—where necessary — programming.
Normally, however, all the settings are made via a 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, PROFINET, 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.

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/0 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.

Profinet
Ethernet/IP
Modbus TCP

Pluto Safety Bus LED
“K” Button
PC Port

Ethernet
mod status

Ethernet Connector
network status

Ethernet Connector

Applications

M Bi-directional status information
from the Pluto Safety PLC

B Profinet, Ethernet/IP, Modbus TCP

Features

B Two-way communication

M Built-in filter function, shared network

M Can be located anywhere in the databus
B Common interface with Pluto

B Ready-made function blocks
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GATE-E2 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Terminal server (TCP/IP) Simple server with the same
Ordering information see page 2:43 g?gjg%‘g?nzsgg?tt?\etﬁzrfr!it
Databuses Pluto-bus CAN (isolated) - - . -
Profinet (isolated) IP address Static sharing via web server or via
Ethernet/IP (isolated) programming port
Modbus TCP (isolated) Gateway configuration Takes place via EtherNet/IP,
Pluto Safety bus speeds 188b2£é)i{/§50, 400, 500, 800 and \F/’ig?thf\éliEJér“ﬁ%%l;lsPTS%Fr’vgrr
(automatic speed detection) Connections
Ethernet 10/100 Mbit/s Top 3-pole terminal for Pluto Safety bus
Half and full duplex (included) . _
Ethernet protocol —Sgthusrlifotmll Snd to Pluto Safety PLC Front (Estgr%?r?;é: ggg?: gg?_ \El,': E{JF;;‘S
- PRSFISET (in development) Bottom 2-pole terminal for 24 V DC
- Modbus TCP (included)
- Binary server (TCP/IP) Status indications Pluto Safety bus status indication via
Note that certain combinations of LED (Pluto Safety bus) T .
server protocols cannot be used Ethernet module status indication via
simultaneously. LED (Mod Status)

Ethernet network status indication

Gateway status and IP address via LED (Net Status)

configuration

- Web server Operating voltage 24V DC, -15 % till +20 %

- Terminal server (TCP/IP) Current at 24 V < 150 mA (recommended fuse <6 A)
EtherNet/IP ACCOrding to ODVA “CIP Edition 3.2” Dimensions (w x h x d)_ 35x 101 x 120 mm

and “EtherNet/IP Adaption of CIP - -

Edition 1.3” Installation 35 mm DIN rail

Minimum RPI of 50 ms Temperature
PROFINET PROFINET Ambient operating temperature | -10°C to + 55°C

. Transport and storage -25°C to + 55°C

Modbus TCP According to the Modbus Humidity EN 60 204-1 50 % at 40°C (ambient

organization, version 1.0b

0, 0,
(approx. 20 messages per second) 90 % at 20°C)

Enclosure classification

Binary server (TCP/IP) Simple TCP/IP protocol to send Enclosure IP 20 - IEC 60 529
status from/to the Pluto system Terminals IP 20 - IEC 60 529
Web server For simple sharing of IP addresses

I

Ethernet, non safety

Gateway
Pluto CAN bus, safety
| ! |

Fobebocdcfioly Sdbodete | | FteBedbeBely 35 mm
= = =

R AT ROAT

220 | @20 20 | 020 220 |02

Pluto Pluto Pluto
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Pluto Safety Encoders

Rotational Absolute Value
Sensor for Safe Positioning

This rotational absolute encoder, together with a Pluto
Safety PLC, can be used for safe position determi-
nation. This is particularly useful in the case of such
equipment as gantry robots, industrial robots, etc.
Also in eccentric shaft presses, existing cam mecha-
nisms can be replaced by absolute value position sen-
sors for safe positioning. The sensors are configurable
for single and multi-turn applications.

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 stationary and
overspeed conditions.

The absolute value sensors are standard sensors
with modified software to meet the safety requirements.

Safety Encoders
RSA 698

Applications

M Safe position and speed
determination of machine movements

Features

H High resolution

M Selectable resolution

H Connected directly to the Pluto Safety bus
B Ready-made function blocks

Example of an
application where
2 sensors provide
safe position
determination in
a gantry robot.
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Safe Encoder RSA 698 Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 2:44

Temperature

Ambient temperature -40°C .. +70°C

Transport and storage -30°C .. +70°C

Ingress protection class IP-67 in accordance with
IEC 60529

At shaft inlet IP-66 in accordance with
IEC 60529

Vibration (55 to 2000 Hz)

<100 m/s2 in accordance with
IEC 60068-2-6

Shock (6ms) < 2,000 m/s2 in accordance with
IEC 60068-2-27

Material, enclosure Aluminium

Surface treatment Anodized

Weight Approx. 400g

Resolution, total 25 bit
13 bits, 8192 positions per
rotation

12 bits, 4096 rotations

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

Polarity-protected Yes

Short-circuit protected Yes

Databus speed 10 kbit/s - 1 Mbit/s

Code type Binary

Programmable functions

Resolution, 0 position

Current consumption

50 mA at 24V dc

Bus in

Max current consumption 100 mA
20
5
7 o
@ =
97d Awjes oLnid %4 AR —nrr
epdou3
: L
\ 4
58 3

Depth Smm

Bus outf
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Safety Encoder Descriptions of Inputs and Outputs

Safe Encoder

Function block for a single-turn
encoder that generates safe position
and speed values from two absolute
encoders.

Function

The block reads and evaluates one
absolute encoders. The position value

is sent to the 'Position' output. The
'Speed’ output is the average value for
the speed, at the rate of pulses/10 ms.

If an error occurs, the 'OK' output is set
to zero. In certain applications the values
of 'Position' and 'Speed' are used in
conjunction with the 'OK" output.

Safe Encoder Multiturn

Function block for a multi-turn encoder
that generates safe position and speed
values from two absolute encoders. Oper-
ating system 2.4.4 or higher is required.

Function

The block reads and evaluates two
absolute encoders. The average value for
the two sensors is calculated and sent to
the 'Position' output. The 'Speed' output
is the average value for the speed, at the
rate of pulses/10 ms. The block monitors
that the encoder position values do not
differ by more than the input value set by
'MaxDiff'. If an error occurs, the 'OK' out-
put is set to zero. In certain applications
the values of 'Position' and 'Speed' are
used in conjunction with the 'OK" output.

Encoder Cam
Function block for electronic cam gear.

Function

Output Q is activated if the value of the
input register 'PosReg’ is within the limits
for ’MinPos’ and 'MaxPos’.

—{AuiE roodesh =

Ml Speedi—

—{ i ncodeiBl =
Pogihon

SateE ncoder

oK

Fangs &
n L
SaleEncodeiiul
ek reodeuh ok
—AdE neodsE =
Pzition
—{ M Dt Spesd
~ InciPeiRey AR
B e
Encodesm
—{PoiFeg "]
—|MrPm
—{MasFo

Descriptions of Inputs and Outputs

W AdrEncoderA: Encoder A node address
W AdrEncoderB: Encoder B node address

B MaxDiff: Max allowed deviation between the encoders
(max 2% of Range)

W Range: Number of increments per revolution

Bl OK: Set when encoders are working OK and the
position values are within the margin set by 'MaxDiff'

M Position: Position value

B Speed: Speed value as increments/10ms

M A: Encoder A position. Must not be used in PLC program!
M B: Encoder B position. Must not be used in PLC program!

Notes: Position values from single encoders are only available
for adjustment purposes and must NOT be used for safety.

When error occurs 'Position' = -1, 'Speed"' = -32768 and the
OK output will be reset.

Descriptions of Inputs and Outputs
W AdrEncoderA: Encoder A node address
W AdrEncoderB: Encoder B node address

W MaxDiff: Max allowed deviation between the encoders
(max 2% of IncrPerRev)

M IncrPerRev: Number of increments per revolution

H OK: Set when encoders are working OK and
the position values are within the margin set by ‘MaxDiff*

M Position: Position value

B Speed: Speed value as increments/10ms

H A: Encoder A position. Must not be used in PLC program!
M B: Encoder B position. Must not be used in PLC program!

Notes: Position values from single encoders are only available
for adjustment purposes and must NOT be used for safety.

When error occurs 'Position' = -1, 'Speed' = -32768 and the
OK output will be reset.

Descriptions of Inputs and Outputs
W PosReg: Input for the position value

B MinPos: Minimum limit value

B MaxPos: Maximum limit value

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.
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Pluto Manager e : 2

A Programming Tool for your Safety Functions

Pluto Manager is a software tailored for the Pluto Safety : -
PLC. Programming is done in ladder, and together "

with the function block, creates the structure of your
safety functions. The software comes with predefined
function blocks approved by TUV to
facilitate the work on designing the safety

functions. Pluto Manager gives you a E'-_;__u..ﬂ___,,._____&-_ - u:a_"
structured overview of Plutos, gateways LSy  $rmemand '
and peripheral components in large and S -
small projects. It gives you an overview and ﬁ L -5
control of the sensors and actuators, and I
the reactions between them. Pluto Manager I S— :
also contains manuals for the software and ﬁﬁ: ¥
hardware that are connected and need to e
be handled through the program. = e
The interface gives the option to get the e L_|=
status directly from Pluto’s two bus options, @ o
AS-i and Pluto bus. There are also diagnostic | g |
functions and the option to export data.
Systematic Working Method
through Project Management Applications
Step 1 - Configuration of I/O B Software for the Pluto Safety PLC
In every started project, each Pluto is defined individu- H A tool to structure the safety functions

ally. Its inputs and outputs are configured as desired
and depending on what they connect to. Pluto’s IQ Features

ports are also configured here as inputs or outputs, B Software included with purchase

dynamic or static signals. B Downloaded from www.abb.com/lowvoltage
Step 2 - Naming of Variables B Ready to use function blocks for your

After configuration the system’s variables are deter- safety components _

mined. Inputs (), outputs (Q), remanent memories (M), M Contains TUV-approved function blocks
global auxiliary memories for bus communication (GM) M Provides an overview of the current projects
and registers (R) are given names that can be used and your Plutos

in place of the actual variable designation in the PLC M Easy programming through ladder language
program.

Step 3 - Ladder Programming

The program is built using the named variables con-
nected 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 pro-
gramming cable. This program is distributed simultane-
ously 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 speci-
fied in your project.

Pluto Manager is included when purchasing the Pluto
Safety PLC. The software is Windows based and can
be downloaded free from www.abb.com/lowvoltage.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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Pluto Manager Standards and Special Function Blocks

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

Blocks in the Standard Library (func05):
1. Two-channel function with input for start
2. Two-channel function with test input
3. Two-channel function with test and reset inputs,
and reset indication. See example.

Two-channel function with simultaneous
requirement.

Single channel function with input for start.

Single channel function with start and test inputs.
Single channel function with reset and test inputs.
Two-channel function with max. time limitation
(equivalent to JSHT2). Time begins to count down
when both inputs are activated.

9. Two-channel function with max. time limitation
(equivalent to JSHT2). Time begins to count down
when one of the inputs is activated.

10. Single channel pulse function, e.g. for timed reset.

11. Two-channel pulse function, e.g. for timed reset.

12. Two single channel bypass connection functions
with max. time limiting.

18. Single channel bypass connection function with
max. time limiting.

14. Two-channel bypass connection function with
max. time limiting and simultaneous requirement.

15. Two-channel safety function with max. time

limited bypass connection.

16. Two-hand control. See example.

17. Counter which counts up to preset value.

18. Counter which counts down from preset value to 0.
19. Off delay.

20. Muting lamp_Q186.

21. Muting lamp_Q17.

22. Muting lamp W_Q16. With possibility to set the
power level in Watts.

23. Muting lamp W_Q17. With possibility to set the
power level in Watts.

24. Light curtain with single cycle operation.

25. Light curtain with single cycle operation and reset
selection.

26. Multiplication.
27. Division.

&

O N O

Other Function Blocks
1. Safety absolute encoder.
2. Electronic cam.
3. External communication.

Special Function Blocks
1. Program library with program block for eccentric
shaft presses.
2. Custom special function blocks can be made
available.

TC1RTI Block 3 Example

Two-channel function with test and reset in-
puts, and reset indication

M In1 and In2 are safety inputs, to
which the safety device outputs are
connected.

TCI1RTI

M Test is a condition that must be L Q—

true at the moment of switching
on, and can be used for monitoring
external components. Test mustbe |2
true before the Reset input closes,
i.e. the function block cannot be
initiated by Test.

IndReset|—

. . . —Reset TCfault—
H Reset is a supervised reset input

and must be activated (positive
flank) after the other inputs have
activated for the function output to
be activated.

—Test

B The IndReset output is activated
when the function block is 0 and flashes when the
function block is ready for resetting.

B The TCfault output is activated in the case of a two-
channel fault, i.e. if the function block is activated and
only one of In1 and In2 opens and closes.

Description

The function block acts as a conventional two-channel
safety relay with dual and supervised inputs (In1, In2).

Block 16 Example
Two-hand control for devices with
NO/NC + NO/NC

M Right_NO is right handed NO
contact

W Right_NC is right handed NC
contact, etc.

[ Twohandl |

—Right NO Q|-

M The test is a condition that must be
met before any of the other inputs ~ —RIgt_NC
are actuated and can be used for
monitoring external components.

Function —|Left_NO

In stand-by, Right_NO must be 0,

Right_NC 1, Left_NO 0 and Left_NC
1. In order to start, these four inputs —lLeft NC
switch the condition within 0.5 a
seconds and then retain their con-
ditions. After shut-down, all inputs
must return to stand-by before any —Test
restart can be made.
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Connection Example Contents

HBOO0O1A
Pluto with Smile Emergency
Stop Unit + Reset via M12-3E and

Adam via TINA 4A.....e e 2:41
HBO0002A

Pluto with 5 Eden Units

for 2 Zones via M12-3E and Tina 4A........ccccouuu.... 2:41
HBO0O03A

Pluto with 5 Smile Emergency

Stop Units via Tina 11Aand Tina 4A.........ccccuueeee 2:42
HBO004A

Pluto with Different Zones
for Eden + Reset and 2 Eden Units
VIAIMA2-BE ... 2:42
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HBOO001A Connection Example
Pluto with Smile Emergency Stop Unit + Reset via M12-3E and Adam via Tina 4A

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
+24V
2N
[ ﬁME TISATINA A kDAM M12 J ADAM M12 ADAM M12
é E.? +24) il V__OUT INF( La) +24V IN OV__OUT INF¢ +24V IN 0OV __OUT INF( +24V IN OV__OUT INFC
1 2 3 4 5 1 v J2 Bs Ta 5 * 2 5 1 2 3 4 5
241 3 4:L 341 4 §5
‘+24v ov +24V
+2av | ov  — 1P — —
A1 2 13 415 241 2 3 4 S 3t 2 3 4 S 401 2 3 4 5
‘+Z4V\ Qv OUT INFO +24VIN OV OUT INFO +24VIN OV OUT INFO +24VIN OV OUT \NFT
+24V IN oV out INFO FROM PLUG: 1 g DJ g SUMARY TINA 4A
L s & 7 8 |®
X001’y SUM._INFO
+24V,
oV, :;
A-PULS 2
A0O1
AQ01, 22
D OV +24v 1Q11 . Q12
PLUTO B46-6 s e s
ov 1Q1q oL Q0 1L Q@ Q2 Q3 4L Q4 Q5
r o 4 o o Py P
i L] @
[ a3
ov. ov, 21
Remark [Design [Appr Dote heel
— — S 20080402
PLUTO: MACHINE STOP, DOOR GUARDS AND RESET — — e Fages Drowing o Cont
- =1 HBOOO1A

SEE DISCLAIMER ON PAGE 2:45

Itis 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.

HBOO0O02A Connection Example
Pluto with 5 Eden Units for 2 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 DOOR GUARD 2 DOOR GUARD 3 DOOR GUARD 4
o +24V +24V L 3h
ADAM M12 l ADAM E J ADAM M12 J ADAM M12 J ADAM M12 J
+24V | F( +24V | V. UT_INF +24V || V. UT_INF( +24V | v UT_INFC +24V | V. UT_INF
T 5 [ Co S [ ST R [ CT S e 3
5
12-34
201 2 3 4 5 300 2 3 4 5 4 5
+24V | V. OUT INFO +24V | V. OUT INFO uT | FT
INFO FROM PLUG:
G 1 2 3 4 sumARY TINA 4A
Tz s |+ s s 7 s |m
KA ZONE 3 T owksos:2
o, 24V A2V
a 19V ov. '3/‘
o A—PULS A-PULS L 3h
AQOt . 3/2
Q13 Q14
PLUTO B46—6
o 19 Ny 3
Rermark Design [Appr- Date heet
— — S 20080402
PLUTO: TWO DOOR ZONES THROUGH M12-3E — — Pages Drawing 1o Cont
JS HBOD02A

SEE DISCLAIMER ON PAGE 2:45

Itis 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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HBOOO3A Connection Example
Pluto with 5 Smile Emergency Stop Units via Tina 11A and Tina 4A

1 2 3 4 5 6 7 8 9 10
ZONE 2 ZONE 2 ZONE 2 ZONE 2 ZONE 3
EMERGENCY STOP 1 EMERGENCY STOP 2 EMERGENCY STOP 3 EMERGENCY STOP 4 EMERGENCY STOP S
o 210124V 424V,
SMILE 11EA TINA SMILE 11EAR TINA SMILE 11EA TINA SMILE 11EA TINA INCA 1 TINA
o7 e o7 o7 wt‘
424V | F 424V | F 424V IN__Qv_oUT INF 424V IN_ OV QUT INF 424V IN OV OUT INFY
1 42 5 T 42 5 1 32 I3 84 U5 1 32 I3 Ls
— T — 1 2 3 4 5
200
+24V IN ov out
TINA 11A
201 5 301 2 3 4 5 441 5
+24V IN Qv OUT INFO +24V IN 0V OUT INFO +24VIN OV OUT \NFT
out INFO FROM PLUG: 1 2 3 4 SUMARY TINA 4A
. s 6 7 s [
xoor' k Totksos:3
. 2, +24V. +24V. an
o 2/100% V.o an
B 2, A-PULS A-PULS L4
s 210A001 AQOY,
13
PLUTO B46-6
o 200V Vg un
Remark Design [Appr- Dote heet
T— R JS 20080402
PLUTO: EMERGENCY STOP ON ONE TINA 4A — — o oy e =
Js HBOOO3A

Itis 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.

SEE DISCLAIMER ON PAGE 2:45

HBOO0O04A Connection Example
Pluto with Different Zones for Eden + Reset and 2 Eden Units via M12-3E

1 2 3 4 S5 6 7 8 9 10
ZONE 5 ZONE 6 ZONE 6
DOOR GUARD RESET BOOR GUARD 1 DOOR GUARD 2
o 124V +24V
ADAM M12 J ’A i ‘ ADAM M12 J ADAM M12 J
+24V | V__OQUT INF La) +24V || V. QUT INF( +24V | V__QUT INF
1 2 3 4+ 1 2 3 4 5 1 2 3 4 L} 1 2 3 4+ 5

+24V ov. +24V ov.
+24V v +24V. V.
1 b2 I3 b 35 1wl 3o I3 34 U5

cvsy
Big

2
8 & 8 8 3 8”8 5 8 s
- +24V. +24V.
a 37100V ov.
a. A-PULS A-PULS
» A0Q1 A0O1
101016 1020 1021
PLUTO B46-6
8. 3, oV oV
Remark [Design [Appr [Date heet
=JOKAB SAFETY= "
PLUTO: DOOR & RESET OR TWO ZONES, M12-3E Grown Fages Growing 7o Cont
— —
Js HBOOD4A

Itis 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.

SEE DISCLAIMER ON PAGE 2:45
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Component List - Pluto Safety PLC

Designation Ordering Information Description

Pluto A20 2TLA020070R0300  Safety PLC with 8 failsafe inputs + 8 non-failsafe outputs/failsafe inputs
+ 2 individual failsafe relay outputs + 2 individually failsafe transistor
outputs. For use with Pluto safe bus.

Pluto S20 2TLA020070R0500  Same as A20 except without Pluto safe bus and without current
monitoring on Q16 + Q17.

Pluto B16 2TLA020070R0700  Same as B20 except without safety outputs QO - Q8.

Pluto B20 2TLA020070R0600  Same as A20 except without current monitoring on Q16 + Q17.

Pluto B46-6 . 2TLA020070R1700  Safety PLC with 24 failsafe inputs + 16 non-failsafe outputs/failsafe

‘ inputs + 4 individual failsafe relay outputs + 2 individually failsafe

transistor outputs. For use with Pluto safe bus and/or a Pluto Safety
databus.

Pluto S46-6 . 2TLA020070R1800  Same as B46-6 except without a databus.

GATE-P2 2TLA020071R8000  Gateway for 2-way communication between the Pluto bus and Profibus.

Gateway Pluto

Profibus DP

GATE-D2 2TLA020071R8200  Gateway for 2-way communication between the Pluto bus and DeviceNet.

Gateway Pluto

DeviceNet

GATE-C2 2TLA020071R8100  Gateway for 2-way communication between the Pluto bus and CANopen.

Gateway Pluto

CANopen

GATE-E2 2TLA020071R8300  Gateway for 2-way communication between Pluto databus and Profinet,

Gateway Pluto Ethernet/IP, Modbus TCP.

Ethernet

888-282-2123 ¢ www.jokabsafetyna.com
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Component List - Pluto Safety PLC

Designation Ordering Information Description

IDFIX-R 2TLA0200070R2000 Identifier - assigns Pluto a specific address.

IDFIX-RW 2TLA0200070R2100 Identifier - assigns Pluto an address. This version is programmable.

IDFIX-DATA 2TLA0200070R2300 Identifier - to give Pluto AS-i a specific address.

IDFIX-PROG 2TLA0200070R2400 Identifier - for single Plutos, assigns Pluto a specific address. Allows
program storage and retrieval.

R-120 2TLA0200070R2200 Terminating resistance for Pluto databus.

Safe Encoder 2TLA0200070R3700 Rotational absolute encoder used for safe postion determination,

Model RSA 698 and/or speed.

HMI Display 2TLA850015R1100  3.5" TFT-LCD touch screen display, 320x240pixels and 64k colors.
RS422/RS485, RS232, Ethernet and USB communication.

HMI Display 2TLA850015R1300  5.7" TFT-LCD touch screen display, 320x240pixels and 64k colors.
RS422/RS485, RS232, Ethernet and USB communication.

HMI Display 2TLA850015R1500  3.5" TFT-LCD touch screen display, 320x240pixels and 16 grayscales.
RS422/RS485, RS232, Ethernet and USB communication.

HMI Display 2TLA850015R1600  5.7" TFT-LCD touch screen display, 320x240pixels and 16 grayscales.
RS422/RS485, RS232, Ethernet and USB communication.

HMI Display 2TLA850015R1700  6.5" TFT-LCD touch screen display, 640x480 pixels. 64k colors.
RS422/RS485, RS232, Ethernet and USB communication.
Compact Flash Slot.

HMI Software 2TLA850015R2300 For Exter and Cimrex terminals For use with Windows XP/Vista.

Information

Designer
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Component List - Pluto Safety PLC

Designation Ordering Information Description

Bus Cable 2TLA020070R3000  CAN-Bus cable - yellow 2 x 0.50 mm?>.

2TLJ020070R3100  CAN-Bus halogen-free cable - yellow 2 x 0.50 mm?.

Terminal Block 2TLA020070R3200  Modular terminal block with a 12nF radio interference suppression

with 12nf capacitor between clamping connector and DIN rail, separate ground

Capacitor connection, for mounting on Din Rail, terminal width: 6.2 mm, terminal
height: 69 mm, Includes pre installed end barrier.

Ceramic 2TLA850015R2100 12nf, X1 440VAC, Y2 250VAC, 20 percent tolerance.

Capacitor

Programming 2TLA020070R5600  RS232 Programming Cable.

Cable

Programming 2TLA020070R5800  USB Programming Cable.

Cable

Programming 2TLA850015R2200  HMI Programming Cable 3m.

Cable

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Pluto AS-i Safety

Simplify construction of systems!
Provides a flexible system!
Allows easy expansion of the system!
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Why should | use the
Bus System at a Component Level?

...to provide simplicity in ...to save installation time!

the construction of systems! 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.

The AS-i system provides benefits both when the
system is planned and installed. A single network can
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.

...as it provides a flexible system!

You can use the AS-i cable to move, replace or
add new safety products anywhere as

needed. Additional monitors such as

Pluto AS-i can also be connected

in the same way.

...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.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com



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 actuators on the network to a super-
visor 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 Su-
pervisor-Subordinate (node) configuration where each
I/0 module corresponds to a common supervisor.
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 centrally around the AS-i system's
I/0 products. After commissioning the system can
always be expanded by adding branches or exten-
sions 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, decentralized 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.

Voltage and Communications

The AS-i network is maintained by a special AS-i power supply unit
that generates a regulated DC output voltage between 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.

Two-Wire Cable

The AS-i cable is a two-wire cable
(2x1.5mm?2) that is not shielded.
Connection is made using piercing
technology, where the cable hous-
ing is self-restoring if a connec-
tion 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 de-
vices 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.

Why is the AS-i Safety so good
from a safety perspective?

The simple connection to a cable also applies to
safety components. The risk of incorrect wiring is
thereby minimized. Each safety node, i.e. safety prod-
uct, 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 ("Supervisor") does not
need to be safe, but is complemented with a safety
Monitor (however, safety PLC Pluto AS-i can act as
both Supervisor and/or Monitor).

The advantage of safety within AS-i is that it is easy
to introduce changes without significant costs com-
pared to traditional safety systems that require new
cable running from the electrical cabinet for each new
protection. Moreover, experience shows that most
safety systems need to be retrofitted to adapt the pro-
tection to suit the changes to production.

Nodes

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

- The AS-interface makes it easy
to connect and remove products
to and from the AS-i bus.

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 Smile AS-i
Emergency Stop.

888-282-2123 ¢ www.jokabsafetyna.com
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AS-i Safety from ABB Jokab Safety

The AS-i System

The AS-i cable can be connected to the safety
products separately or through the adaptation device
Urax. Some components have an integrated AS-i
node and are connected via an M12 connection
directly to the yellow AS-i cable. Traditional products
without an integrated AS-i node need to be connected
via the safety node Urax. In both cases, the highest
level of safety is maintained.

The AS-i cable is powered by 30V DC power supply
and connected to a special AS-i power supply unit.
Some components have power requirements that are
higher than the AS-i cable is able to supply. Therefore,
there is also a black cable (AUX 24V DC) with second-

ary supply voltage that is able to supply more current.

Possible Connections
for a Complete System

M All our sensors for AS-i via Urax

B All Pluto PLCs, gateways
and absolute sensors
through Pluto's safety bus
to the Pluto AS-i

B Operator panel via the
programming port on Pluto

M Expansion relay for
multiple outputs

Zone B

Safety Level

Pluto, Urax and our other products with integrated
safety nodes achieve up to safety level Cat. 4/PL e
in compliance with EN ISO 13849-1.

I
- aB
[ | !
e A ey
|

Pluto AS-i

Pluto is designed to control (Supervisor) the AS-i bus
and/or monitor (Monitor) it. Pluto can also serve as
a safe I/0 module for the bus.

Adaptation Device Urax
with Integrated Safety Node

Urax is an adaptation device for safety components
that cannot be directly connected to the AS-i bus.
You can connect safety components, local reset, and
non-safe controls, such as process locks to Urax.
Urax is available in several versions, adapted to suit
specific safety products.

ABB JOKAB SAFETY
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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 simplicity and
flexibility. Since the system was launched, many new
and innovative ideas have been added.

Easy 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 via

a T connector. Cable
branches or extensions of
the AS-i cable are made
using a splitter box.

Sensors with Integrated
AS-i Safety Nodes

Some of our products can
be ordered with integrated
AS-i node. These are con-
nected 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-International Association

In 1991, the AS-International Association for organiza-
tional 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 components 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.

= q_"?‘- ﬁ
| -
L3

Zone C

Zone D
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Pluto AS-i
Safety PLC

A Safety PLC for AS-i Safety T m

W = ey )
Pluto AS-i is a Safety PLC designed da v Wi
TPLUTO AB-iv2

for the AS-i Safety concept where all i
Kooy

the safety components are connected

to a single cable. Pluto AS-i has the 0.0,
same characteristics as a standard -
Pluto and works in the same way with
the only difference being the AS-i bus.
As with a standard Pluto, Pluto AS-i

is in an All-Supervisor system with its
own safety bus and is designed for
dynamic and static safety circuits where inputs and
other information are shared across the bus. Pluto AS-i
also has a reduced number of failsafe inputs (1), failsafe
relay and transistor outputs (Q) and terminals that are
user-defined and serve as failsafe inputs or non-
failsafe outputs (IQ).

For the AS-i bus, Pluto AS-i acts as a supervisor,
monitor, or I/O controller. As a supervisor it controls
and distributes all communication while it works as
a monitor. In monitor mode, it listens to the bus and
controls its safe outputs. As an I/O controller it serves
as a subordinate node on the AS-i bus and communi-
cates with another supervisor or monitor.

Pluto AS-i is Available in Two Models

ABB Jokab Safety's Pluto AS-i is available in two
different models. A smaller version, Pluto AS-i, and a
larger model with a larger number of I/Os, Pluto B42
AS-i. Both models have a model-dependent number
of 1/Os. If more 1/Os are necessary, you can con-
nect Pluto AS-i to Pluto B16, B20 or B46 via the Pluto
Safety bus.

Pluto AS-i is Programmed
using Pluto Manager

Programming Pluto AS-i is made easy using TUV-
reviewed software with ladder language and function
blocks for various safety functions. The Pluto Manager
software is also free to download from our website.

ar
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& ]
1At Ak @3

[ ]
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i o ey
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. R = =L
Tl Bl O

n’ l‘? L'Ir lﬂ?!ﬂ!’! mﬂllﬂl‘lmﬂlﬂ
T PLUTO  B42 ASH

Applications
l Control of safety products in dynamic and
static circuits as well as in AS-i networks

M Control of electrically controlled actuators
such as contactors, valves, motors

M Control of indicators and buttons

Features

B AS-i interface where up to 31 safety
nodes can be connected

M Dispersed constructions of machines

B Great flexibility

M Up to 10 sensors in series
connected to one input

Ml Software Pluto Manager free of charge

M Handles conventional sensors and switches,
as well as dynamical sensors

B Custom made safety bus

M Very large systems can be
monitored by Pluto AS-i

Approvals

TUV Rheinland ZIS:WM

SAFETY AT WORK

ABB JOKAB SAFETY
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Pluto AS-i Technical Information
Dynamic Signal

LTI

A dynamic signal makes it possible to achieve the
highest level 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 Manager (A, B
or C pulse and if the signal should be inverted or not).

Static Signal

Static signals (+24 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 structure according to EN ISO 13849-1
you need two inputs.

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).

IQ - Individual Failsafe Inputs
and Non-Failsafe Outputs

The 1Q terminals can be used either as individual fail-
safe input or non-failsafe output (e.g. for indicator light
or status signal). The terminal blocks can also be used
as both input and output simultaneously, which is use-
ful 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.

| - Individual Failsafe Inputs

All inputs are individually failsafe as each input is con-
nected 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 achieve two-channel structure.
The expected signal to the terminals blocks is deter-
mined in Pluto Manager (static or dynamic signal).

Q - Individual Failsafe Outputs

All Q outputs are individually safe and are indepen-
dently programmable. There are both relay outputs and
transistor outputs.

Transistor Outputs (-24 VDC)

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

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.

AS-i Bus

The AS-i bus is also a safe bus where safety is based on
an alternating code table. The bus can be up to 500 m
in length provided that the bus supervisor is placed in
the middle of the loop. Each AS-i branch should not be
longer than 100 m. The loop can be extended by using
repeaters. However, there should not be more than two
repeaters attached in series due to time constraints.

All safety components that are connected to the AS-i
loop take a complete address and are interpreted as
subordinates. The AS-i bus can handle 31 different ad-
dresses where each address can be divided into an A
and B subordinate for non safety I/0. A separate power
supply unit with about 30V DC is required for the
AS-i bus.

Pluto Manager and IDFIX

For more information, see page 2:8
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Pluto AS-i Safety

A Pluto AS-i can be used in three ways—as
Safety Supervisor, Safety Monitor or as Safety 1/0

1. Pluto as Safety Supervisor*
The supervisor distributes and controls communi-
cation on the AS-i bus and acts simultaneously as
Safety Monitor.

2. Pluto as Safety Monitor*
The monitor listens to what is happening on the
AS-i bus and controls the safe outputs.

3. Pluto as Safety I/0*
Multiple safe inputs and/or outputs are controlled
and communicate with a safe supervisor or monitor
across the AS-i bus.

*Note: Whether Pluto is used as a Supervisor, Monitor
or I/0O it can simultaneously control and monitor the
safety of a machine.

Profibus DP

Gateway

Gateways allow

you to communicate
easily with other
bus systems.

DeviceNet

Profinet
Ethernet/IP
Modbus TCP

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
Monitor

AS-i Pluto

Supervisor

without AS-i

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 processing 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 fur-
ther to other bus systems for information exchange.

R
o
[ &N

-

AS-i
Supervisor

€=t
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I

AS-i = AS-i 1/0
Supervisor L]
o %
L A

AS-i
Monitor

AS-i
Monitor
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AS-i Technical Data - General

Manufacturer ABB AB/Jokab Safety, Sweden

Color Grey

Operating voltage 24VDC 15 %

Assembly 35 mm DIN busbar

Electrical insulation Category Il according to
IEC 61010-1

Safety level

EN 954-1 Cat. 4

EN ISO 13849-1 PL e/cat. 4

EN 61508 SIL3

EN 62061 SIL3

PFHq4

Relay output 2.00x10-9

Transistor output 1.50x10-9

Pluto-bus

Max number of Pluto on the bus
Bus type

Bus speeds

Bus cable length

32

CAN

100, 125, 200, 250, 400, 500, 800,
1,000 kb/s

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

AS-i bus

Supervisor profile

Number of supordinate units
Bus operation mode

Bus cable length

M2

31/62*

Supervisor

Safety monitor

Safety monitor, subordinate and
safe 1/0 module

Up to 500 m

100 m between each repeater

Failsafe inputs | & 1Q

Type +24 V (for PNP sensors), IQ is also
configurable as non-safe outputs

Current at 24V 51 mA

Max surge 27V continuous

Failsafe transistor outputs Q

Output voltage -24VDC

Tolerance for output voltage
Max current

Supply voltage - 1.5V at 800 mA
800 mA

Failsafe relay outputs Q
Max voltage
Max current

250 VAC
15A

Non-failsafe outputs 1Q
Type

Max current/output

Transistor +24 V, PNP "open
collector" is also configurable as
failsafe inputs

800 mA

Indicator
Input/output LED
Display

1 per I/0O (green)
7-segments, two characters

*Each address can have an A and B node each containing four inputs
and four outputs. The number of slaves can thereby be increased to 62.

Pluto AS-i Type-Specific Technical Data

The connection block is
removable without having
to disconnect any cables.
The units are assembled
with a gap of at least 5 mm.

Temperature
Ambient temperature
Storage and transport

-10°C - +50°C
-25°C - +55°C

Reaction 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

Setting "NoFilt"

AS-i bus to relay output
AS-i bus to transistor output

<20.5 ms + prog. execution time
<16.5 ms + prog. execution time
<23 ms + prog. execution time

<19 ms + prog. execution time
5 ms shorter reaction time on

1 &1Q inputs

<33 ms + prog. execution time
<29 ms + prog. execution time

Additional reaction times
Bus between Pluto units

Bus between Pluto units following
fault

10 ms

10-40 ms

Enclosure protection class
Enclosure
Terminal blocks

IP 40, IEC 60 529
IP 20, IEC 60 529

Pluto B42 AS-i

Pluto AS-i

AS-i bus AS-i bus
Ordering information see page 03:23 see page 03:23
Failsafe inputs 4 ea (10..13) 20 ea (10..13, 130..147)

Failsafe inputs or non-failsafe outputs

4 ea (1Q10..1Q13)
Maximum total load 2A

Maximum total

16 ea (1Q10..1027)

load 2A

Analogue inputs

4 ea (1Q10..1Q13) 0..27V

3ea(11..13)0.27V

Failsafe relay outputs 2 ea (Q0..Q1) 4 ea (Q0..Q1 & Q4..Q5)
Failsafe transistor outputs 2 ea (Q2..Q3) 2 ea (Q2..Q3)

Current monitoring - -

Pluto-bus ° o

AS-i bus o o

Internal current consumption 100 mA 150 mA
Recommended external fuse 6A 10A

Dimensions (wxhxd) 45 x 84 x 118 mm 90 x 84 x 118 mm

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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I/0O Pluto AS-i

Power
supply Iclilza)nlii!'"l)ér CAN-bus AS-Interface Inputs, individual failsafe
" input /M /"
° & ® ° ° e —p &P & ® &
+24V 0V ID CH CL ASI+ ASI- Q 0 n 0
10 11 12 13
Pluto AS-i
1Q10 1Q11 Q12 Q13 Qo0 Qat Q2 Q3
DI Al DI Al DI Al DI Al AD—‘] AD—\ N A
B D—‘] B D—\ B B
oLl | bl |
Failsafe inputs / Analogue inputs Safety outputs

Outputs (not failsafe) / Dynamic outputs

Inputs, individual failsafe

AS-Interface Inputs, individual failsafe Inputs, individual failsafe
—"— Digital/Analogue
I/
N nn\”n\”n\” RO O
ASi+ ASi+ 10 11]] 12} 13 130 131 132 133 134 I35 136 137 140 141 142 143 144 145 146 147
Al Al Al
+24V SR41 SR45 SR46 Qo AEL
jov } POW(ler I_—OL
supply AllB
ov . Q1 AEBE
Pluto B42 AS-i —
Identifier IDFIX
1D Identifier Safety outputs { Q4 Ageld
CH Qs|ARER
CL Pluto bus 4l
Cs
1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 Q2 }(‘E?,Z*
I]“I]“Ilﬂl]“I]“I]“I]“I]“ I]“I]“I]“I]“I]“I]“I]“I]“ Q3},£'BSIZ*

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs

QO, Q1:
Q2, QS:

Q4, Q5:

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

. Safety inputs (24 VDC) that are individually secure. This means that you can achieve the highest

level of safety with you use ABB Jokab Safety's dynamic safety components.
Otherwise two inputs are required for each safety function.

. 1/0 that can be used as safety inputs or signal outputs, e.g. for indicating or controlling functions

that are not safety-related. For Q.. as safety inputs, refer to I..
Failsafe relay outputs that are individually failsafe and independently programmable.

Failsafe transistor outputs (-24 VDC) that are individually failsafe and independently
programmable. Designed for electro-mechanical components such as contactors and valves.

Failsafe relay outputs with common potential that are individually failsafe and independently
programmable.

ABB JOKAB SAFETY
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Why should | use
the Safety Node URAX?

...Io connect safety sensors to AS-i Safety
...to connect non-safe products to AS-i Safety

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

The URAX Safety Node has Safety Inputs for Sensors
and Reset Buttons—and Outputs such as Process Locks

URAX safety node is available in several versions, and is designed

for a variety of 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.

O O
[B NTERFACE M INTERFACE
SAFETY AT WORK

Gk "’i;-ed '0”-0‘ "e:: e b. "e::
- Iu._ L I+ 5 | : |
B B ere e o: *s' 46 o

i - = { ) _
oL ) S WE | .!!' .;I.!. 22 ..l.!. .!..‘.. ‘.‘l.

Bl il Bl Rl BBt a

- = = - = < -

Overview URAX g 2 g %’ ; 2 ; E E
o o o o o o o i u
D D ) D D D D (T T

Dynamic sensor (Eden, Tina) 3 3 10

Two-channel sensors ° °

Sensors with OSSD Signals °

Two-hand station °

Local reset function ° ° ° °

External power source ° ° °

Non-safe outputs 1 1 3 3 3 4 4

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Safety Node
URAX-A1/A1R

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 con-
trol, 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.

...
r, .« Y i
-.:. |‘;E.I‘
| <t | -
| By | BmIE
el sl
URAX-A1 URAX-A1R

v SR/ 0
10; - 10;3
L il .
s . - ] _. ._ ]
Ol .@.
55 s | a8 s
- ee FANLL
ABE  Uraxa ABS URAXAIR

Application
B Adapts dynamic sensors to the AS-i bus

Features

M Enables dynamic sensors on the AS-i bus

B Multiple sensors in series with
maintained safety level

M Possibility of local reset

B Outputs of non-safe control,
e.g. process locks

Approvals

TUVNord C€

T WORK

ABB JOKAB SAFETY
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URAX-A1/A1R Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 03:23

Color Yellow and black

Weight 1559

AS-i data

AS-i profile URAX-A1/A1R S-7B.E

Addressing Jack plug

Subordinate address upon delivery | 0

Voltage supply
Voltage

Insulation

Total current consumption

Current limit for the outputs in

AS-i yellow cable, 30 V DC
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)

total | 180 mA (sensors, outputs and
reset indicator)

Output (non-safe)
Output voltage

Current

24-28V DC at nominal AS-i
voltage, 30V

Depending on load

(see total current consumption)

Reaction time
Reaction time (off)*

Reaction time including Eden
sensor (normal)

Reaction time including Eden
sensor (worst case)

12 ms (excluding sensors and
other peripheral components)

<20 ms

<34 ms

Connections for

Qi URAX-AT

The Concept of Dynamic Signal
The concept is a safety circuit that is based on a single-

channel dynamic signal.

URAX-A1 and A1R

| +2av Dyn. sensor

_| Dynoutp

- - - -~ =

The dynamic signal, along with

the adapted sensor, makes it possible to build large sys-
tems with sensors in series while maintaining the highest
level of safety. The safety principle is based on each
sensor inverting the signal, making it possible to detect

faults such as short circ

uits 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.

Sensor info

Number of Eden sensors (max) 3

Cable to sensor, total length <30m

Temperature (ambient) -25...465°C

Enclosure

Enclosure protection class IP67

Safety/Harmonized standards

IEC/EN 61508-1..7 SIL3, PFDavr: 1.5x10-4, PFH:
1.7x10-9, Share of SIL3: 15 %

EN 62061 SIL3

EN ISO 13849-1 Performance Level PL e,
Category 4 MTTFd: high

EN 954-1 Certification Category 4

Note: The 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

Zes o o] /N D % N\
®) @
o ol 2
® @ .
[
(l Q [AsI
(e} oo
s OO[ AUX
" o o
60 8. o 12|36 |
25 ¥

Ind. outp.

ov Reset ind.

Inp

© ‘Q‘ URAX-ATR

Non-Safe Outputs

URAX-A1/A1R is fitted with a non-safe output. This can
be used for diverse control or indicators and is con-
trolled directly from the AS-i supervisor. The output is
located on the same contact as the safety sensor, 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 re-
set input must be switched on and off within 2 seconds
in order for URAX to be enabled (generate safety code).

888-282-2123 ¢ www.jokabsafetyna.com
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Safety Node
URAX-B1R

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 connected.

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.

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.

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.

Reset

Fa N
elle
e
ETRT

e
h—u

URAX-B1R

Application

B Adapts dynamic sensors with higher current
requirements to the AS-i bus

Features

B Enables dynamic sensors on the AS-i bus

H Up to 10 sensors connected in series while
maintainingthe highest level of safety

M Possibility of local reset

B Outputs of non-safe control, e.g. process
locks

Approvals

TOVNord C€ /S,

SAFETY ATWORK

ov 24V

ABB JOKAB SAFETY
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URAX-B1R Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 03:23

Color Yellow and black

Weight 1559

AS-i data

AS-i profile URAX-B1R S-7B.E

Addressing Jack plug

Subordinate address upon delivery | 0

Voltage supply

30 V DC. Tolerance 26.5 -
31.6 VDC.

24V DC (15 %)

0 Vis common with AS-i and
must not be connected to the
protective earth

(the AS-i voltage is floating)

Voltage AS-i (Yellow cable)

Voltage AUX (Black cable)
Insulation

Current limit (+24 V) 700 mA

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

Output voltage 24V DC (AUX)
Current 700 mA

Reaction time
Reaction time (off)* 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

Connections for URAX-B1R

Outt (AS-i)
T - - -1
sel
_| oynoup 5] Auto reset

Ind. outp.

777777

Jowewsy _ _
=

Jeaw

ov.

Jowspsy _ _

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 sys-
tems with sensors in series while maintaining the highest
level of safety. The safety principle is based on each
sensor inverting the signal, 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

Sensor info

Number of Eden sensors (max) 10

Cable to sensor, total length <30m
Temperature (ambient) -25...465°C
Enclosure

Enclosure protection class P67

Safety/Harmonized standards

IEC/EN 61508-1..7 SIL3, PFDavr: 1.5x10-4, PFH:

1.7x10-9, Share of SIL3: 15%
SIL3

Performance Level PL e,
Category 4 MTTFd: high

Category 4

EN 62061
EN ISO 13849-1

EN 954-1 Certification

Note: The 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
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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 param-
eter 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 supervisor.

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 respectively.

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).

888-282-2123 ¢ www.jokabsafetyna.com
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Safety Node
URAX-C1/C1R

Adaptation Device for Sensors
with Two-Channel Structure on AS-i

URAX-C1/C1R is a safety node for the AS-i bus that
enables the connection of switches 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 button (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.

»
URAX-C1 ".":
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Application

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

Features

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

M Possibility of local reset

Approvals

'y
»
y ".’# oy
@
/’ '. L4
./ .’.'.

R
.. .* URAX-CIR \ \ \

gy

Alt. 1 Alt. 2

ABB JOKAB SAFETY
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URAX-C1 and C1R Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden

ordering information see page 03:23

Color Yellow and black

Weight 150 g

AS-i data

AS-i profile URAX-C1/C1R S-0.B.0

Addressing Jack plug

Subordinate address upon delivery | 0

Voltage supply

Voltage AS-i yellow cable, 30 V DC
(26.5-31.6)

Total current consumption AS-i <150 mA

Reaction time
Reaction time (off)* 12 ms (excluding sensors and

other peripheral components)

Temperature (ambient) -25...+65°C
Enclosure
Enclosure protection class IP67

Connections for URAX-C1 and C1R

00 00
e 8
A
oon__ iy, OO

oooooooooo
SSJORAB SAFETY = (=
1

o) 17
[O) urax-ct 2wz
- [OJURACT —

4 1 T
o3 s _
5 's
=5
3 2 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 detec-
tion of short circuits between channels. It is possible to
either connect a two-channel component 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 operat-

ing 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 param-
eter settings. After both channels (11 and 12) have been
enabled, it is accepted for 1 second that they turn off/
on. In other words, the channel monitoring is disabled
during the first second after being enabled.

Safety/Harmonized standards
IEC/EN 61508-1..7 SIL3, PFDavr: 1.5x10-4, PFH:
1.7x10-9, Share of SIL3: 15%
SIL3

Performance Level PLe,
Category 4 MTTFd: high

Category 4

EN 62061
EN ISO 13849-1

EN 954-1 Certification

Note: The 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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Change over contact mode (Drawing shows OFF position)

Concurrency Requirements

URAX-C1R also has the capability of monitoring concur-
rency requirements. Both channels must then change
status within 2 seconds. This setting is made via the
node's parametrization.

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).

888-282-2123 ¢ www.jokabsafetyna.com
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Safety Node
URAX-D1R

Adaptation Device for Sensors with
Transistor Outputs (OSSD) for the AS-i Bus

URAX-D1R is a two-channel safety input subordinate
for the AS-i bus that enables the connection of differ-
ent protection with OSSD outputs. Examples of com-
ponents 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 button (R) with LED indicator.

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

Application

B Adapts safety products with transistor
outputs (OSSD) to the AS-i bus

Features

M Handles safety products with transistor
outputs (OSSD)

B Moniors test pulses

M Possibility of local reset

B Outputs of non-safe control

Approvals

TOVNord C€

SAFETY AT WORK

Reset
o ; .

ABB JOKAB SAFETY
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URAX-D1R Technical Data

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

EN 62061
EN ISO 13849-1

SIL3, PFDavr: 1.5x10-4, PFH:
1.7x10-9, Share of SIL3: 15 %

SIL3
Performance Level PLe,

Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information see page 03:23

Color Yellow and black

Weight 150 g

AS-i data

AS-i profile URAX-C1/C1R S-0.B.0

Addressing Jack plug

Subordinate address upon delivery | 0

Voltage supply

Voltage AS-i yellow cable, 30 V DC
(26.5-31.6)

Total current consumption AS-i <150 mA

Output (non-safe)

Output voltage 24V DC (AUX)

Current 700 mA

Reaction time
Reaction time (off)* 12 ms (excluding sensors and

other peripheral components)

Temperature (ambient) -25...4+65°C
Enclosure
Enclosure protection class P67

Connections for URAX-D1R

ous(Asi)  _

Monitoring of Short Circuits (Test Pulses)

The safety device that connects to URAX-D1R must be
capable 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 safety 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 de-
vice or not (see Table, "Parameter settings and safety
codes"). If Test Pulse Detection is selected, URAX will
be disabled if these test pulses are missing. This fea-
ture is a safeguard against fraud.

Category 4 MTTFd: high
Category 4

EN 954-1 Certification

Note: The 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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Non-Safe Outputs

URAX-D1R is fitted with 3 non-safe outputs. These can
be used for diverse controls or indicators and are
controlled directly from the AS-i supervisor.

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 respectively.

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 set-
tings and safety codes.)

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).

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY

3:19



3:20

Safety Node
URAX-E1

Adaptation Device for
Two-Hand Stations for the AS-i Bus

URAX-E1 is a dual channel safety input subordinate
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 e
EN ISO 13849-1.

URAX-E1 has LED indicators for all channels and

can be addressed on the bus via the ADDR contact.

/‘:ﬁ - ‘

URAX-E1 #ibh

Application
B Adapts two-hand devices to the AS-i bus

Features

M Handles two-hand devices with two channels
M Simultaneity requirement

Approvals

TUVNord €€

SAFETY ATWORK

.
| =

Q:‘ g~
.
Ly

Rry

ABB JOKAB SAFETY
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URAX-E1 Technica

| Data

Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information see page 03:23

Color Yellow and black

Weight 150 g

AS-i data

AS-i profile URAX-C1/C1R S-0.B.0

Addressing Jack contact

Subordinate address upon delivery | 0

Voltage supply

Voltage AS-i yellow cable, 30 V DC
(26.5-31.6)

Total current consumption AS-i <150 mA

Output (non-safe)

Output voltage 24V DC (AUX)

Current 700 mA

Reaction time
Reaction time (off)*

12 ms (excluding sensors and
other peripheral components)

Temperature (ambient)

-25...+65°C

Enclosure
Enclosure protection class

IP67

Connections for URAX-E1

cccccccccc

Left

g

ind

@ |Q‘ URAX-E1 =

Dyn outp 1 ]

A

2, _| Inp channel 1,NC |
] ~Le

éﬁ |

' _| Inp channel 1.NO -

! 5

[

Right hand

==========

™' | oynoup2 oy

[

2 Inp channel 2, NC |

\ ~Le

Eﬁ |

ls _| Inp channel 2, NO |

e——

[

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

EN 62061
EN ISO 13849-1

EN 954-1 Certification

SIL3, PFDavr: 1.5x10-4, PFH:
1.7x10-9, Share of SIL3: 15 %

SIL3

Performance Level PLe,
Category 4 MTTFd: high

Category 4

Note: The 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
7 ~N, D I \
‘\ Z@Z \@\ o
[
(l 2 [TAsI
[eXe] ()¢}
o OO[ (l AUX
O @ URAX- f—CD D
60 8] o |12 36 |
25 ~

Inputs for Two-Hand Stations

URAX-E1 has two inputs for each hand, one for closing
and one for opening contact. For safe activation— or
generating safety code—all four inputs are required

to be enabled within 0.5 seconds. All inputs are moni-
tored, and if URAX is disabled—or stops generating
safety code—this requires that all four inputs are disa-
bled before a restart is possible.

Note: "Open" condition for a opening (NC) contact is closed
contact, and "Open" condition for a closing (NO) contact is

open contact.

888-282-2123 ¢ www.jokabsafetyna.com
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Non-Safe Node !. .o .‘I
2 24
FLEX 4A/4B 1 8 o3
Adaptation Device for Non-Saf — 0 @
Components for the AS- Bus 9-®
4 4

Through four inputs and outputs, components such ’
as light towers or keypads are connected and con-

trolled from the supervisor on the AS-i bus. FLEX is e a0

available in models 4A and 4B. o0
The difference is that model 4B is adapted for ex- o

ternal power supply—700mA per connection. ABB  FLEX-4B
FLEX has LED indicators for all inputs and outputs G e

and can be addressed on the bus via the ADDR

contact. S

Application

B Adapts non-safe products to the AS-i bus

Features

M 4 in and outputs to the AS-i bus
H Possibility of external power source
B LED indication

Approvals

AN

SAFETY ATWORK

FLEX Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden 30

Ordering information see page 03:23 D V N

Color Grey and black

Weight 150 g

AS-i data 9

AS-i profile S-7AE Q [Asi

Addressing M12 contact A O

Subordinate address upon delivery | 0 @Emm

Voltage supply O rex ) o

Voltage FLEX-4A: AS-i yellow cable, 60 N o li2| a6 |
30.5 VDC (26.5 to 31.6 VDC) 25
FLEX-4B: AS-i yellow cable,
30.5 VDC (26.5 to 31.6 VDC)

Total current consumption AS-i | FLEX-4A: Total max 185 mA
(unit + connected units)
FLEX-4B: Max 700 mA per pin,
total max 2.8 A
FLEX-4A/B (unit): 10-85 mA

Reaction time

Reaction time (off)* FLEX-4 separate: 5 ms
FLEX-4 with AS-i bus: <10 ms

Temperature (ambient) -25...465°C

Enclosure

Enclosure protection class P67

ABB JOKAB SAFETY 888-282-2123 » www.jokabsafetyna.com
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Component List - AS-i Safety

Designation Ordering Information

Description

Pluto AS-i 2TLA020070R1100 Safety PLC with 4 failsafe inputs and 4 non-failsafe outputs/failsafe
inputs and 2 individual failsafe relay outputs and 2 individual failsafe
transistor outputs. For use with Pluto safe bus and/or AS-i Safe Bus
(supervisor or monitor).

Pluto B42 2TLA020070R1400 Safety PLC with 20 failsafe inputs and 16 non-failsafe outputs/failsafe

AS-i inputs and 4 individual failsafe relay outputs and 2 individual failsafe
transistor outputs. For use with PLC to safe bus and/or AS-i Safe Bus

(supervisor or monitor).
URAX-A1 e 2TLA020072R0000  AS-i connection block for use with up to 3 dynamic sensors such as
o Eden + 1 non-safe output.

o:"

URAX-AIR @i @ 2TLA020072R0100  AS-i connection block for use with up to 3 dynamic sensors such as

i Eden + 1 non-safe output. Local reset function available.

o:"

URAX-B1IR '@::@ 2TLA020072R0200  AS-i connection block for use with up to 10 dynamic sensors such as
00 Eden + 3 non-safe outputs. Local reset funtion available. Auxiliary
___' - power required.
(e

URAX-C1 B 2TLA020072R0300  AS-i connection block for use with 2 channel switches and/or sensors.
[ Jo
[ P

URAX-C1R 't:-"-;.‘ 2TLA020072R0400 AS-i connection block for use with 2 channel switches or sensors.
P Local reset function available.
o:"

URAX-DIR %@::@ 2TLA020072R0500  AS-i connection block for use with sensors with OSSD signals +
PREPY 3 non-safe outputs. Local reset function available. Auxiliary power
- required.
o

URAX-E1 e’ 2TLA020072R0600 AS-i connection block for use with two-hand control stations and
P 3 non-safe outputs.
;"

888-282-2123 ¢ www.jokabsafetyna.com
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Component List - AS-i Safety

Designation Ordering Information  Description

Flex-4A 30 2TLA020072R5100 AS-i connection block for connection of non-safe devices.
P ) 4 non-safe inputs/outputs.
®.

Flex-4B 8 '@ 2TLA020072R5000  AS-i connection block for connection of non-safe devices.
.,.;. 4 non-safe inputs/outputs. Auxiliary power required.

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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Vital/Tina Safety Systems

Monitor all types of safety devices!
Eliminate the need for safety relays!
Simplify connections and cables!

Vital Safety Dynamic

Pulse TeChNOlOgY ......cccvevriiieeiieeee e 4:2
Available in 3 Variations .........ccccoviiiieiiiiieee e 4:3
Number of Edens that can
be used with Vital and PIUtO ........cccceoiiiiiiiiniieeees 4:4
Number of Tinas that can
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Tina 5A Adaptation Unit.........ccccooviiiiiiiiiiiee 4:28
Tina 6A Adaptation Unit........cccoveeeeeveeeiee e, 4:30
Tina 7A Adaptation Unit........cccceviiiiiiiiieeeeee, 4:31
Tina 8A Connection BIOCK .......ccccveviiieriiiieciieeeeeenn 4:32
Tina 10A/B/C Adaptation Unit........ccccceeeeeceeeeeciienenn, 4:34
Tina 11A Terminal BIOCK.......cueveiiiiiieieeeieeee e, 4:36
Tina 12A Terminal BIOCK..........eviiiiiiiiiieeeeiee, 4:37
ACCESSONIES . ieiee ettt 4:38
Example of Safety Component
Connections based on "Y' Branch.......ccccceviieeiniieene 4:39
Connection EXamples .......coocveeiiieeinieeiniee e esieeens 4:40
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Safety System using
Vital Safety Dynamic Pulse Technology

Vital is a safety controller with a dynamic li Active Safety Sensors for Dynamic Safety Circuits \Zb

safety circuit that can monitor up to 30

sensors, such as Eden, in accordance S
with the highest safety level. The safety
loop can be expanded by using Tina =
Duo. Vital has selectable manual or auto- | @~
matic resetting and dual outputs. (The

Pluto Safety PLC has many inputs for L
dynamic safety circuits.)

~

Detachable

Safety Circuit Category up to PL e
according to EN ISO 13849-1

Termin

Patented
Solution

Dynamic
Safety

Dynamic “twinned”
safety signal that
tests a sensor, for

r Tina Units that convert Static/OSSD to Dynamic Signals \[

example, 200 times
per second. L ‘
oV 24V L J
LED $
:En dhl cation ’78ensors with Static or OSSD Outputs that are connected via Tina Unitsj
ach 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.

ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com



Bynarnic | Available in 3 Variations

Vital 1

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

Vital 2

M Two safety circuits are monitored
Dynamic Dynamic by one module

Circuit 1 Circuit 2 M Simple system with extensive
functionality

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

M Output group 2 can be set for time delay
B Three different modes of operation

Vital 3

B Two safety circuits are monitored
by one module

Contact | ‘ Dynamic B Devices with two-channel, opening
Circuit 1 (( Circuit 2 contacts can be connected to one circuit

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

One Vital Supervises
the Entire Robot Cell!

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 system,
the door must be closed and a
supervisory reset button operated.

Light
Curtain

Dynamic Safety
Circuit in accordance
with Category 4

EN 954-1/EN ISO 13849-1

Three Emergency Stops
with Tina Units

If any of the emergency stop
buttons is pressed, the robot
performs an immediate stop.

Light
Curtain

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Number of Edens That Can Be Used with Vital and Pluto

The tables below show the number of Edens that can  maximum of 30 Edens per Vital 1 and a maximum of
be connected to Vital and Pluto with the maximum 10 Edens per Pluto and Vital 2/3 input. The table was
voltage variation. The values have been established in  prepared according to measurements with connection
a laboratory environment. The actual possible number example A. If connection example B and 0.34 mm?2

of connected Edens may therefore differ from those cable is used (with feed voltage from two directions),
given in the table. The values should be regarded the values for 0.75 mm?2 in the tables are used.

as guidelines; ABB Jokab Safety recommends a

Apparatus Enclosure Apparatus Enclosure
X number of X number of

Terminals meters of cable Terminals meters of cable
n e e e gy —_—— sensor
|-| > -

Y number of sensors
vital

Number of Edens That Can Be Used with Vital 1

B Y number of sensors

X number of
meters of cable

e e

Number of
Eden Sensors [ Even 0.34 mm’

1849 4849

I 0dd 0.34 mm’ Even0.75mm’ [ 0dd 0.75 mm’

50
45
40
35
30
25
20
15
10

4645

3637
33
32

27
26

1817
14
13

0 100 200 300 400 500 Meters Cable

Number of Edens That Can Be Used with Pluto and Vital 2/3
Number of
Eden Sensors [ Even 0.34 mm? [ 0dd 0.34 mm Even0.75mm’  [Jj Odd 0.75 mm’

50

45 A
40
35 +
30 +
25 +
20 +
15 A
10 A

1617 1617

151,15 15
14°-14 1314 131513 13 1513
12 1213 12 121312

10 g 10!

13

0 100 200 300 400 500 Meters Cable
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Number of Tinas That Can Be Used with Vital and Pluto

The following tables show the numbers of Tina-3A,
Tina-6A, Tina-7A and SmileTina that can be connected
to Vital and Pluto with the max voltage variation.

The values have been established in a laboratory
environment. The actual possible number of connected
units may therefore differ from those given in the table.
The values should be regarded as guidelines;

ABB Jokab Safety recommends a maximum of

30 units per Vital 1 and
and Vital 2/3 input. The

a maximum of 10 units per Pluto
table was prepared according

to measurements with connection example A. If
connection example B and 0.34 mm? cable is used, the
values for 0.75 mm?2 in the tables are used.

Apparatus Enclosure

Terminals
Il

X number of

H

Vital

Number of
Tina Devices [JJjj Even 0.34 mm’

meters of cable
g

|

7 0dd 0.34 mm’

Y number of sensors

Apparatus Enclosure

Terminals

X number of
meters of cable
sensor

o

B Y number of sensors

X number of
meters of cable

Even 0.75 mm®

s e e e ey

Number of Tina-3A, 6A, 7A and Smile Tinas That Can Be Used with Vital 1

[l 0dd 0.75 mm’

357 3 |32

3

31

30

25

-
wn [0
e

0

Number of
Tina Devices . Even 0.34 mm’
35

32

132 32

3 31 31

17

100 200

7] 0dd 0.34 mm*®

2425

300 400

Even 0.75 mm’

500 Meters Cable

Number of Tina-3A, 6A, 7A and Smile Tinas That Can Be Used with Pluto and Vital 2/3

[l 0cd 0.75 mm*

30 A

25

20

15

10

100 200

300 400

11 11

500 Meters Cable
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Why should you use the Vital Safety System?

...Io be able to connect several safety
components in series—at Category 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 devices in the same safety circuit and still
achieve PL e according to EN ISO 13849-1.

The Vital module is based upon a dynamic 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 there
fore replaces several safety relays. Safety components
with output contacts can be connected to the Vital
via low cost Tina adapters.

The Vital also has automatically or manually super-
vised reset selection, dual safety outputs, and an
information output for reset indication and status
information for PLCs.

...to supervise safety components!

Most safety components on the market can be con-
nected 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 adapters) can be used. Even mechanical
switches can be connected to Vital with the aid of
ABB Jokab Safety’s Tina adapters.

...for easy installation and assembly
of a safety system!

Vital is a small electronic safety controller that dynam-
ically supervises a number of safety components.
Vital's detachable connector blocks simplify the con-
nection, troubleshooting and exchange of modules.
The Vital and other safety components can be con-
nected together using standard cables and with
cables having M12 connections.

Why should you choose Vital?

M PL e, according to EN ISO 13849-1
dynamic safety circuit

B Can accommodate long cable lengths

B Manually supervised or automatic reset

B Two NO safety outputs

l Detachable connector blocks

B LED indication of power supply,
dynamic signal and outputs

H Information output with two functions

Hl Cost-effective cable routing/connections

ABB JOKAB SAFETY
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How does a Vital dynamic circuit work?

The dynamic signal consists of a square wave that In this case, an even number of sensors are con-

is transmitted through the safety circuit. The signal is nected to the safety loop which means that the
inverted at each safety component and is monitored dynamic signal will be inverted an even number of
200 times per second by Vital or Pluto. times when it is evaluated by Vital. This is determined

The dynamic signal is transmitted as single channel by the terminal inputs S1 and B1 being connected
throughout all the protection in the same safety circuit ~ together. If an odd number of sensors have been con-

between input terminals T1 and R1. If a protection nected, connection of S1 is not required. As the sig-
breaks, the dynamic signal is not transmitted —which nal is evaluated by Vital at each pulse, i.e. more than
is detected by Vital —which breaks its safe outputs. 200 times per second, faults and short circuits are
Even short circuits across a protection are detected detected within a few milliseconds.

since the signal is inverted in each sensor (the protec-
tion is then OK), while Vital expects a correctly inverted
signal at the right time.

Eden Sensor
monitors that doors
are closed

Smile Tina
Emergency Stop

stops the machine L
when there is
a hazard

INCA Tina
Emergency Stop
stops the machine
in case
of danger

ang

81 X x4
WAL B1 11 D
0
=le R B

Da () VITAL 24D

Focus II Light Curtain
prevents passage with
integrated muting

As the signal is evaluated function
by Vital at each pulse, i.e. s
more than 200 times per
second, faults and short
circuits are detected within
a few milliseconds.

Vital Safety Module
monitors the security
sensors in series according
to PLe EN ISO 13849-1
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Vital Safety
Controllers

Vital is based on a single channel safety v
.|”rm LE -
o0 1= § =

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 con-
nected 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 2 and Vital 3 are designed for use
with ABB Jokab Safety Eden sensors, Tina
components and Spot light grids or similar products.
Vital 2 and Vital 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.

O () YITAL 2445

Applications

M Entire safety system based on
the dynamic safety system

Features
B Easy installation
H Flexible
B Cost effective
M Display for troubleshooting (Vital 2 and Vital 3)
B A wide range of safety sensors can
be connected into the circuit
B Several safe outputs
B Information output
B Outputs with time delay (Vital 2 and Vital 3)

Approvals
&, €

TUV Nord (vital 1)
TUV Rheinland (Vital 2 and Vital 3)

ABB JOKAB SAFETY
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Vital 1 Safety Controller

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

Dynamic
Circuit 1

Vital 2 Safety Controller

M Two safety circuits are
monitored by one module
M Simple system with
extensive functionality
B Up to 10 sensors
can be connected
to each dynamic
safety circuit
M Output group 2 can
be set for time delay
M Three different
modes of operation

Dynamic Dynamic
Circuit 1 Circuit 2

Vital 3 Safety Controller

B Two safety circuits are
monitored by one module

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

B Simple system
with extensive
functionality

B Output group 2 can
be set for time delay

M Three different
modes of operation

T
_— .
L _\/ﬁ[ Contact | ‘ Dynamic

Circuit 1 Circuit 2
P = f
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Vital 1 Reset Connections
Manual Supervised Reset

L B1(+) %m D xa

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

Vital 1 Output Connections

Relay Outputs
13 ?23

2l----l

14 B24

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 correctly chosen
VDRs, 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 be-
tween B1 and S1. S1 is not connected
at odd number of units.

See drawing below figure A and other
examples in the book.

Automatic Reset

é; B1(+) %X1 bX4

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

Information Outputs

+24v
Sz
[+24v B1 - % |
| lov e Vil 1
_____ _1 "
PLC
ov

Vital 1 has a switching relay output for

information. The function is determined

by a DIP switch.

The DIP switch position 1 (original posi-

tion) is the information output Y14 inter-

nally 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.

Vital 1 Connection of Safety Devices

EDEN EMERGENCY STOP

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.

oV oV

In DIP switch position 2 (the purpose

of the function is to start/restart block,
RES) the information output Y14 is inter-
nally connected to OV and +24 V as per:

® Y14 is internally closed to 0V (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).

EMERGENCY STOP
SMILE 11EA TINA/INCA TINA

T[2][3[¢]|> 3w
24v0C

3w
24v0¢ M RESET
RESET R
HEEE TesT INFO
INFO 2|35 7 PLC
PLC
1
nfo
- TEST
1 | Sy L Supply Supply ]
‘ M A2 st g1 Tt B2 R1 X1 Rggt“‘ A A2 Sl g T B2 f X1 X4 Y14 AJ gs\ B1 T1 B2 Rt X1 X4 Y14
‘ Test + - Ra/sut Te: 1/Am
EDEN med manuell dterstiining Test/Auto )th SMILE TINA
Nodst d TINA2A och aut. dterstéllning. stopp med SMILE ogh ou! ‘ ”‘ rstdlining.
A Az ST Bl T B2 RI X1 X4 | ‘ E)E“D‘ with manuol C)Em’,;(;’cy’":mp e TINAZA and. aatom 9set. F Emergency stop with SMILE TINA ond outom. reset.
+ - Test/Autol ‘
24vDC |
Type: VITAL 1 JOKAB SAFETY ‘ ‘
.-
vy 82 R"a\ |
2|\ ! | TRANSMTT
RANSMITTER  RECENER
13 1423 24 ¥i4 Info ‘ | SPOT..T SPOT..R EMERGENCY STOP.
INFORMATION ¥ 4 Lyl
T = & Al
3w PLC
At RESET | ‘ ol TEFT 181
& K sazaoc ||| | [ Tole Tl e W
- - HAAHEHEAEEEE 24v0¢
HEHHHEREHEER RESET
_— 1 =] T1 R Y
W K2 = info - TEST t—> INFO 5l
, PLC HHEHLE
L —1 N
wt
A)EDEN med. manued elorsttaning samt
kning ov
BN i mandl reoet ond Suppl;
monitoring of external ccntuctovs/m\uys ueely Supply 11 Wi o tor/Cabl
M AZ stB1 M B2 1 1 X‘ 14 il B2 -onnector/Cable
goss Anvéind alltid_transientskydd t.ex. VOR ® Tes g s s mEm X;E,):A/A::: Pin 1 = brown
NOTE: Alwaye Use' transiont suppreseors, °9 VDR's! D)Lmsbum SPOT med_manuel tterstilining Reset Pin 2 = white i
ety Lightbeom SPO; Pin 3 = blue -
Notel Refer to the Vital 1 E) g TINA3A och out. &terst Pin 4 = black 1 out
manual for internal Heraaney siop Wi TRASA and ctomn: Taaet. Pin 5 = grey 1 info
configuration when used
together with the light beom
Spot 10/35

ABB JOKAB SAFETY
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Vital 1 Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:57

Level of safety

Relay information output
(changeover contact)
Y14  -(0V)

+(24V)
Max. load on Y14

Indicates Vital is not reset
Indicates Vital is reset
200 mA (Internal automatic fuse)

LED indication

on@®

Fixed light: supply voltage OK,
Flashing light: under-voltage or
overload

T@ R@® T Signal out OK. R: Signal in OK.
@1 1@ 2| Indicates that the output relays
have been activated
Mounting
DIN rail 35 mm DIN rail
Operating temperature range -10°C to + 55°C
Connection blocks (detachable)
Max screw torque 1 Nm

Max connection area:

Solid conductors

Conductor with socket contact
Air and creep distance

1x4 mm2/2x1.5 mm2/12AWG
1x2.5 mm2/2x1 mm?2
4kV/2 DIN VDE 0110

Protection class

EN ISO 13849-1 PL e, category 4
EN 62061 SIL3

IEC/EN 61508-1...7 SIL3

EN 954-1 Category 4
PFH4 2.74x10-8
Color Grey

Weight 2209

Power supply

Vital, A1-A2 24 VDC +15%
From Vital to sensors/units, B1-B2 |24 VDC

Fuse

An external fuse should be

fitted in the supply to A1 3 AT

Max line resistance

at nominal voltage to X1 150 Ohm
Power consumption

DC supply, nominal voltage

(without load) 3w

DC supply, nominal voltage

(with max load) 48 W
Dynamic safety circuit

T1 Output signal
R1 Input signal
Reset input X1

Supply for reset input +24VDC

Reset current

Minimum contact closure
time for reset

30 mA max. (inrush current
300 mA during contact closure)

80 ms

Connection of S1

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 connection between B1 and S1

Enclosure IP 40 IEC 60529
Connection blocks IP 20 IEC 60529
Conformity EN ISO 12100-1,

EN ISO 12100-2,
EN 954-1,

EN ISO 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,
IEC/EN 61508-1...7

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 T/R

30

1000 m
6 pairs

600 m

Maximum number of units varies depending on the installation and
cable size. For more information, see the examples in this chapter

Response time

At Power on <65 ms

When activating (input-output) <40 ms

When deactivating (input-output) | < 38 ms

At Power loss <45 ms

Relay outputs

NO 2

Max switching capacity,

resistive load 6A/250 VAC/1500 VA/150W
Minimum load 10 mA/10V
Contact material AgCdO
Mechanical life >107 operations
External fuse (EN 60947-5-1) 6.3A or 4A slow

Note:
Connector
blocks are
detachable
without cables
having to be
disconnected.
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Connection of Units and Cable Lengths to Vital 1

CONNECTION EXAMPLE VITAL1 SOLUTIONS

GO

CABINET
TERMINAL I@

v L@ CABINET

.A.‘I’ @
OO

CABINET

S
@ ®_ TRANSMITTER /RECEIVER SPOT
@= EMERENCY STOP D
= TINA 1
@= SAFETY SWITCH [2= TNA 2

1= TNA 3 e A QN&

= SAFETY STRIP/MAT
@ / = TINA 6

i

¥

ok

@_.
@ k
LB08 A6

Y CONNECTOR M12-3A
PIRE
@= LIGHTCURTIAN /GRID = TINA 4/8 WRE —~— = CABLE
MALE@FF Y CONNECTOR M12-3B
@= EMERENCY STOP SMILE TINA/INCA TINA Mae
HH3400A2
INFORMATION IS AVAILABLE VIA CABLE FROM EACH SENSOR IN
SEE DISCLAIMER ON PAGE 4:64
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Three Connection Alternatives

According to PL e (EN ISO 13849-1), connection of
sensors/adapter units in the Vital safety circuit must
be made per the connection examples.

Example C1 O

Use separate connection cables from each sensor/
adapter unit to the Vital safety controller. Interconnec-
tions to be made via suitable terminals in the control
cabinet.

Example C2 D

Use Tina4A/Tina8A connector blocks to simplify the
connection of externally mounted sensors/adapter
units. Only Tina4A/Tina8A connector blocks may be
used. Use of any other connector blocks will not meet
the safety circuit requirements.

Example C3 D

Use M12-3A and M12-3B “Y” connectors to connect
sensors in series/parallel.

Cable Lengths and Number of Sensor/Adapter
Units for the Three Connection Examples

In order to determine the number of sensor/adapter
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 C1 D

Up to 1000 meters (0.75 mm2 or 0.34 mm?2 conduc-
tors) 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 con-
nected to the Vital 1 unit on a maximum cable length
of 500 meters (0.75 mm2 conductors) or 300 meters
(0.34 mm2 conductors).

Example C2 D

Up to 600 meters (0.75 mm?2 conductors) to Tina 8A
and 10 meter cables type M12-C1012 (0.34 mm?2) to
each sensor/unit connected to the Tina 8A. This con-

nection 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 connected to one Vital 1 with a total cable
length of 600 meters (0.75 mm2). 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 meters (0.75 mm?2) to Tina 4A.

Example @

Either 2 x 500 meter cables (0.75 mm?) from the con-
trol cabinet and 10 meter cables (0.34 mm2) to each
sensor/unit or 2 x 10 meter cables (0.75 mm?) from the
control cabinet and 200 meter cables (0.75 mm?2)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 meters
(0.75 mm?) or 400 meters (0.34 mm2). 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 meters (0.75 mm2) and 100 meters
(0.34 mm?2).

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 stable. 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 sensors in the loop.

e If possible use a switched main power
supply that can deliver a stable 24 VDC.

¢ In the sensor system, use as short cables
as possible.

e 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 mmz2 or thicker,
from the apparatus enclosure and ground it at one
end, for example 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 interference, such as frequency converters for
electric motors.

* Never connect “spare” conductors.

e |f 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 increases the capacitive load and
reduces the stability of the system.

888-282-2123 e www.jokabsafetyna.com
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Vital 2

Vital 2 is a safety controller that combines function-
ality with the quick and easy installation of safety
sensors. With two safe input functions and two differ-
ent output groups, Vital 2 offers the capability to
exclusively control smaller machine safety systems
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 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 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.

ABB JOKAB SAFETY
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Operating Mode M1 - Separate Function Vital 1

Input function 1 controls output group 1,
and input function 2 controls output
group 2.

Input function 1

Input function 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

Input function 1 and input function 2
operate in parallel and control all outputs.
Reset/Auto reset 1 resets both input
functions (Reset/Auto Reset 2 is not used).

Safety H H H
sensors
M~ Test\ 3 3
? @
| s °
b ) )
< 2 el
& ] ]
g - 5| Reset 1 E E
S| @ & &
T _|Rt |R2 x1_[x4 1lxi4
OR M1
l i M2
| Input & reset logic
M3
Off delay
0
I ..1.5s 055
I : 1.0s
E | | +24V E-Mv 1 |
Al (A2 Q2 1L at Qi3 Q12 1L af
Non safe
—_—
+24V OV Output group 1 Output group 2
Input function 1 Input function 2
1.
Safety oot *
sensors
M~ —#] Test B B
2 ]
S 4
< | 2 g
2 3 3
a - s Reset 1 H H
3 2 o 9
o| @ @ 2]
|11 Rt |Ro x1_|xa xi1_| x4
OR
Input & reset logic Input & reset logic w
M2
I M3
| 055
| > 1.0s
| | +24v Ezw ) |
Al [A2 Q@ L af Q13 Qiz 1L Qi
Non safe
—_—
+24V OV Output group 1 Output group 2
Input function 1 Input function 2
1. 2.
Safety I Safety
sensors sensors
M~ Test\
f‘] Fd
ol
3
4 7 Reset1| o g
g g 3 9
o o) [
|11 Rt |Ro x1_|xa V'moanlmz X11_ X4
OR
M1
M2
Off delay M3,
0..1.5s 055
D 1.0s
A1 [A2 Q2 iLoal Q13 Q2 1L Qi
Non safe
[
+24V OV Output group 1 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 or even number),
the dynamic signal is connected
between different terminals;

Input function 1:

T1 R1 R2

A dynamic signal is transmitted from T1,
and depending on the number of sensors
in the safety circuit, the signal connects
back to R1 (odd number of sensors) or
R2 (even number of sensors).

Connection of Outputs - Vital 2

Connection of safe transistor
output (-24 V)

-24V
Q2
Q12
The safe transistor outputs Q2 (out-
put group 1) and Q12 (output group
2) have an output voltage of -24 V.

Connection of safe relay output

L Q1
11L Q11

The safe relay outputs that are dupli-
cated 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 diode extends the disconnection
time of the load.

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 oper-
ating mode). Reset 1 and Reset 2 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.

Time Delay - Vital 2

Manual monitored reset

oV

+24V X1 X4
X11 X14

For manual resetting, a push button
must be connected between X1 (Reset
1) or X11 (Reset 2) and +24 V. The mon-
itoring 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.

Input function 2:

Ti1 R11 R12

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 information

output
g +24 V

Q13

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).

Automatic reset

+24 V X1 X4
X11 X14

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 moni-
toring contacts are not used, X1 and
X11 must be connected to +24 V.

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.

%) & %]

%} %) %} %)
+24V 0.5s 1.0s +24V 1.0s +24V 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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Vital 2 Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:57

Level of safety
EN ISO 13849-1

PL e, category 4

Relay outputs

Number of outputs

Max. load capacity, res. load
Max. load capacity, ind. load

2NO

6A/250 VAC

AC-1: 250 V/1.5 A
AC-15: 250 V/1.5 A
DC-1: 50 V/1.5 A
DC-14: 24 V/1.5A

Safe transistor outputs
Number of outputs
Output voltage (rated)
Output voltage (at load)

Max. load

Short circuit protection
Output - 0V

Output — +24V

2

-24V

> 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
(information)

EN 62061 SIL3
IEC/EN 61508-1...7 SIL3

EN 954-1 Category 4
PFH4

Relay output 2.00x10-9
Transistor output 1.50x10-9
Color Grey
Weight 3909
Power supply 24 VDC +15%
Fuse

An external fuse must be

connected in series with the

supply voltage to At 6A

Max line resistance

at nominal voltage to X1 150 Ohm
Power consumption

Total current consumption 300 mA
Input function 1

(dynamic safety circuit)

Dynamic output signal T

Dynamic input signal

R1 (odd number of
sensors in a circuit)
R2 (even number of
sensors in a circuit)

Input function 2
(dynamic safety circuit)
Dynamic output signal
Dynamic input signal

T

R11 (odd number of sensors in a
circuit)

R12 (even number of sensors in
a circuit)

Output voltage (rated) +24 VV\DC

Max. load 1A

Mounting

DIN rail 35 mm DIN rail
Operating temperature range -10°C to + 55°C
Connection blocks (detachable)

Max screw torque 1 Nm

Max connection area:

Solid conductors

Conductor with socket contact
Air and creep distance

1x4 mm2/2x1.5 mm2/12AWG
1x2.5 mm2/2x1 mm?2
4kV/2 DIN VDE 0110

Protection class
Enclosure
Connection blocks

IP 40 IEC 60529
IP 20 IEC 60529

Reset input X1/X11
Voltage at X1/X11 when reset
Reset current

Minimum contact closure time
for reset

+24VDC
30 mA (300 mA peak during
contact closure)

80 ms

Number of sensors
Max. number of Eden or Tina
units per input function
Total max. cable length
(depending on the number of
Eden/Tina units)
Max. number of light beams
(Spot T/R) per input function
Spot 10
Spot 35
Total max. cable length
(depending on the number of
Spot T/R)

10

500 m

—_

100 m

Approved standards

EN ISO 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

Maximum number of units varies depending on the installation and
cable size. For more information, see the examples in this chapter.

Response time

Relay output (Q1, Q11)
Safe transistor outputs
(Q2, Q12)

Non-safe transistor output
(Q2,Q12)

15-24 ms
11-20ms

11-20ms

Note:
Connector
blocks are
detachable
without cables
having to be
disconnected.
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Vital 3

Vital 3 is a safety controller that combines function-
ality with the quick and easy installation of safety
sensors. With two safe input functions and two differ-
ent output groups, Vital 3 offers the capability to
exclusively control smaller machine safety systems
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 emergency 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 10 Eden or Tina devices
can be connected 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 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.

ABB JOKAB SAFETY
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Operating Mode M1 - Separate Function Vital 3

Input function 1 controls output group 1, Input uncton 1 Input function 2
and input function 2 controls output

group 2. _|_\1' -

|_ j— —I Test g %
«<| m| Resett 3 3
i 5| 5 3 3
_T1 S1 S2 X1 X4 I 1 X14
I,
l i M2
Input & reset logic
l Off delay v
| 0..1.5s 055 N
| = 105,
| E H
| +24V -24V \ {
A1l Q13 Q12 1L Q1
Non safe
+24V OV Output group 1 Output group 2
Operating Mode M2 - Input 1, Master Function Vital 3
Input function 1 stops all outputs, and input Input funcion 1 Input funciion 2
function 2 stops output group 2. . R
— I—\ + Safety N
|— —_ —I Test ki —#] Test l
. g o ¢
< g g 1 E
a o a @
o @ Resett| 3 | g Reset2| g
(I 3 3 & 3
| T1 S1 S2 X1 X4 i T11 R11 l R12 X11 X14
|
Input & reset logic I Input & reset logic i
L |
| vz
Off delay M
I 0..1.5s8 055
| = 1os
[ E b
I +24V. -24V ] !
A1 A2 Q13 Q12 1L Qi
Non safe
+24V OV Output group 1 Output group 2

Operating Mode M3 - Parallel Function Vital 3

Input function 1 and input function 2 Input functon Input function 2
operate in parallel and control all outputs. )
Reset/Auto reset 1 resets both input _!_\ '

functions (Reset/Auto Reset 2 is not used). o 7 5
s «| | Reset1 g
Erﬂo 510 82 X1m X1 X14
Two channel logic
Input & reset logic M2
Off delay L

0..1.5s

+24V .24V

a1 [A2 Q@ i at Q13 Q12 1L Qi
Non safe
—
+24V OV Output group 1 Output group 2
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Connection of Protection/Sensors - Vital 3

Depending on the input function and
the number of sensors connected to
the safety circuit (odd 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 second opening
contact is connected between +24 V
and S2 (static signal).

Connection of Outputs - Vital 3

Connection of safe transistor
output (-24 V)

-24V
Q2
Q12
The safe transistor outputs Q2 (out-
put group 1) and Q12 (output group
2) have an output voltage of -24 V.

Connection of safe relay output

L Q1
11L Q11

The safe relay outputs that are dupli-
cated 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 diode extends the disconnection
time of the load.

Connection of Reset - Vital 3

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 oper-
ating mode). Reset 1 and Reset 2 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.

Time Delay - Vital 3

Manual monitored reset

oV

+24V X1 X4
X11 X14

For manual resetting, a push button
must be connected between X1 (Reset
1) or X11 (Reset 2) and +24 V. The mon-
itoring 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.

Input function 2:

Ti1 R11 R12

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 information

output
g +24 V

Q13

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).

Automatic reset

+24V X1 X4
X11 X14

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 moni-
toring contacts are not used, X1 and
X11 must be connected to +24 V.

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.

%) & %]

%} %) %} %)
+24V 0.5s 1.0s +24V 1.0s +24V 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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Vital 3 Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:57

Level of safety

Relay outputs

Number of outputs

Max. load capacity, res. load
Max. load capacity, ind. load

2NO

6A/250 VAC

AC-1: 250 V/1,5 A
AC-15: 250 V/1.5 A
DC-1: 50 V/1.5 A
DC-14: 24 V/1.5A

EN ISO 13849-1 PL e, category 4
EN 62061 SIL3

IEC/EN 61508-1...7 SIL3

EN 954-1 Category 4
PFHy

Relay output 2.00x10-°
Transistor output 1.50x10-9

Color Grey

Weight 390¢g

Power supply

24 VDC +15%

Fuse
An external fuse must be
connected in series with the

Safe transistor outputs
Number of outputs
Output voltage (rated)
Output voltage (at load)

Max. load

Short circuit protection
Output - 0V

Output — +24V

2

—-24V

> 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
(information)

Output voltage (rated) +24 V\DC

Max. load 1A

Mounting

DIN rail 35 mm DIN rail

Operating temperature range

-10°C to + 55°C

supply voltage to A1 6A
Max line resistance

at nominal voltage to X1 150 Ohm
Power consumption

Total current consumption 300 mA
Input function 1

(two channel, normally closed

circuit)

Dynamic output signal T
Dynamic input signal S
Static input signal (+24 V) S2
Input function 2

(dynamic safety circuit)

Dynamic output signal T

Dynamic input signal

R11 (odd number of
sensors in a circuit)
R12 (even number of
sensors in a circuit)

Connection blocks (detachable)
Max screw torque
Max connection area:

Solid conductors

Conductor with socket contact
Air and creep distance

1 Nm

1x4 mm2/2x1.5 mm2/12AWG
1x2.5 mm2/2x1 mm?2
4kV/2 DIN VDE 0110

Protection class
Enclosure
Connection blocks

IP 40 IEC 60529
IP 20 IEC 60529

Reset input X1/X11
Voltage at X1/X11 when reset
Reset current

Minimum contact closure time
for reset

+24VDC
30 mA (300 mA peak during
contact closure)

80 ms

Number of sensors
Max. number of Eden or
Tina units per input function 2
Total max. cable length
(depending on the number of
Eden/Tina units)
Max. number of light beams
(Spot T/R) per input function 2
Spot 10
Spot 35
Total max. cable length
(depending on the number of
Spot T/R)

10

500 m

—_

100 m

Approved standards

EN ISO 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

Maximum number of units varies depending on the installation and
cable size. For more information, see the examples in this chapter.

Response time

Relay output (Q1, Q11)
Safe transistor outputs
(Q2, Q12

Non-safe transistor output
(Q2,Q12)

15-24 ms
11-20ms
11-20ms

Note:
Connector
blocks are
detachable
without cables
having to be
disconnected.

hu—

"99" 0990
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Why should you use the Tina Adapter Units?

...to adapt safety sensors to a dynamic single-channel circuit according to PL €!

The Tina devices adapt safety sensors with mechan-
ical contacts, such as emergency stops, switches and
light grids/curtains with dual outputs to the dynamic
safety circuit in Vital and Pluto.
This means Vital/Pluto com-
plies 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 sen-
sors, such as Eden and Spot can be connected
directly to the Vital/Pluto circuit without intermediate

Individual
Indication

Maximum 30 Tina
Units in Series

Tina 2B Tina 3A Tina 7A

Tina 2A

POrNoo

Tina 10A

Tina devices.

for every
connected
Safety Mat,
Strip or
Bumper

Tina 10B/C

Vital

Pluto

Vital/Pluto Safety Circuit PL e
using Tina Adapter Units

Bypassing and
Lamp Supervision

Slmple Connection Arrangements

Py P

Tina 1A

Tina 4A Tina 8A Tina 11A Tina 12A

._;;"’é‘?'?- y"i', Tina 5A
o= i i

...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 indi-
cation is given. The lamp indication must therefore be
supervised. With this system it is possible to bypass
one or more safety sensors at the same time.

..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 safety sensors having M12 connection 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 simplified wiring. The connec-
tion 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.

ABB JOKAB SAFETY
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Tina 2A Tina 2B Tina 3A

Tina 7A Tina 10A Tina 10B/C

2 4

S

Tina 6A

Tina 5A

Tina 8A

Tina 11A Tina 12A

Why should you choose Tina?

Ml Safety circuit,PL e, EN ISO 13849-1

M Individual status indication of every connected
unit in the safety circuit

l Supervision of lamp indicating bypassing
of safety device

B Quick release M12 connector

Available in Several Variations

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 un-used 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.

Tina 2A/B, Tina 3A and Tina 7A are used to
connect safety components with mechanical con-
tacts, such as emergency stops, switches and light
curtains or 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.

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 elec-
trical interference is reduced.

Tina 4A, Tina 8A, Tina 11A and Tina 12A

are used as terminal blocks and simplify con-
nection to a Vital or Pluto 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
com-ponent 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.

Tina 5A is used to bypass the safety sensors

in Vital security loop and for monitoring the indi-
cator 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.

888-282-2123 e www.jokabsafetyna.com
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Tina 1A Blanking Plug
for Connection Block

Tina 1A is a device that is designed for use with the
connection blocks Tina 4A or Tina 8A where it is

used as a blind plug in unused M12 connections. The
device is fitted with a LED for status indication of the

dynamic safety circuit.

Tina 1A Technical Data

Application

W Used as a blanking plug in unused

M12 connectors

Features
M Indication of stat

Approvals
TOVNord @ (

at connection blocks

us by LED

€

Manufacturer

ABB AB/Jokab Safety, Sweden

Color

Black

Ordering information

see page 4:57

Level of safety

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFH4 4.50x10-9

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

Power supply
Operating voltage

Total current consumption

Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and
24 VDC supply voltage

24 VDC + +15%, -25%

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

Certificates

TUV Nord

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

351085 %
(with no icing or condensation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

A\

w

11.2

i )
ABB &

TINA 1A
2TLA020054R0000

N J

32

aa
74

47

5-pin M12 male contact
+24 VDC
Dynamic input signal

Connector M12 5-pole male 0VDC

Size 48 x 23 x 15 mm (L x W x H) Dynamic output signal

Weight ~20¢g Not used

ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com




Tina 2A/B

Adaptation Unit

Tina 2A/B is a device that adapts the safety sensors
with mechanical contacts, such as emergency
stops, switches and light curtains/light grids, with
their own relay outputs to the dynamic safety circuit.

Tina 2A is fitted with M20 contact which simplifies
connection to safety sensors prepared for M20 con-
nection. Tina 2B is very small and can often be placed
in the safety components' enclosure. Both Tina 2A
and Tina 2B are fitted with LEDs for status indication of

the dynamic safety circuit.

Tina 2A Technical Data

Applications

B Adaptation of safety sensors with
mechanical contacts to the dynamic
safety circuit
Example: emergency stops,
switches, light beams/light curtains
with relay outputs

Features

M Simplifies the system as well as
maintaining the safety level

M Indication of status by LED

Approvals

TOVNord @: C€

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:57

Level of safety

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFHy 4.50x10-9

Certificates

TUV Nord

Power supply
Operating voltage

24VDC + 15 %, -25 %

Total current consumption 17 mA (27 mA with max u
information output) L )
Information output: Max 10 mA ] @ N
Time delay t (in/out) t<60ps é%,ﬁ@? ig o
Voltage supply at normal Dynamic input: between =L
operation (protection OK) and 9 and 13 volt (RMS) j
24 VDC supply voltage Dynamic output: between
9and 13 volt (RMS) 3 -
Information output: ~ 23 VDC 45.3
Protection class P67
Ambient temperature Storage: -30...+70°C LED
Operation: -10...+55°C AR ..
Humidity range 351085 % e N
(with no icing or condensation) IR 28
Housing material Based on polyamide, Macromelt 2TLAG20088R1100
OM®646 (V0) B
Connector 5x0.34 mm?2 wires, 0.15 m
Size Tina 2A: 43 x 24 x 24 mm Cable connection
Tina 2B: 28 x 21 x 7 mm Brown: +24 VDC
(LxWxH) White: Dynamic input signal
Weight Tina 2A: ~30 g Blue: 0 VDC
Tina 2B: ~20g Black: Dynamic output signal
Color Black Grey: Information
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Tina 3A/Aps

Adaptation Unit

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.

Tina 3A/3Aps Technical Data

Applications

B Adaptation of mechanical positive
forced disconnecting contacts to the dy-
namic safety circuit
Example: emergency stops,
switches, light beams/light curtains
with relay outputs

Features

B Simplifies the system as well as
maintaining the safety level

M Indication of status by LED

Approvals

TOVNord @& (€

Manufacturer ABB AB/Jokab Safety, Sweden Size 54 x 24 x 24 mm (L x W x H)
Ordering information see page 4:57 Weight ~30 9
Level of safety Color Black

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4

EN 954-1 Category 4

PFH4 4.50x10-9

Power supply

Operating voltage 24 VDC + +15%, -25%

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

47 mA (57 mA with max
information output)
Information output: Max 10 mA

t<70ps
12 mA

10 mA

Dynamic input: between

9 and 13 volt (RMS)

Dynamic output: between

9 and 13 volt (RMS)
Information output: ~ 23 VDC

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

351085 %
(with no icing or condensation)

Housing material

Based on polyamide, Macromelt
OM®646 (V0)

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

Certificates TUV Nord
g LED x 2 1+
Pa—— R /
— N - 2
—\ | | |ABD &

Cable connection
Safety circuit A1-A2
Safety circuit A1-A2
Safety circuit B1-B2
Safety circuit B1-B2

5-pin M12 male contact
+24 VDC

Dynamic input signal
ovDC

Dynamic output signal

Connectors M12 5-pole connector
Green |%Op wires (A1 & A2) Brown: +24 VDC Not used
Orange loop wires (B1 & B2) (only Tina 3 Aps)
Brown (+24 VDC), Blue (0 VDC) Blue: 0 VDC
wires (Tina 3Aps only) (only Tina 3Aps)
ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com



Tina 4A

Connection Block

Tina 4A is a connection block with four 5-pin M12
connections. It is used to connect multiple safety

sensors with M12 contacts via a single cable to a Vital

controller or Pluto Safety PLC. This simplifies cable

running and reduces cable costs. Multiple connection

blocks can be connected to a Vital/Pluto. Tina 1A is
used for unused M12 connections.

Tina 4A Technical Data

Applications

M Connection block for up to four
safety sensors adapted to the
dynamic safety circuit

Features

B Simplifies cable routing and
reduces cable costs

M Allows branching of up to four safety
sensors to the dynamic safety circuit

Approvals

TOVNord @& (€

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:57

Level of safety

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFHy 4.50x10-9

Power supply
Operating voltage

Total current consumption

Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and
24 VDC supply voltage

24 VDC + +15 %, -15 %

10 mA (20 mA with max
information summary output)
Information output: Max 10 mA
t <60 ps

Dynamic input: between

9 and 13 volt (RMS)

Dynamic output: between

9 and 13 volt (RMS)
Information output: ~ 23 VDC

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

35t085 %
(with no icing or condensation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

Connectors M12 5-pole female (4x)
9-pin connection block

Size 99 x 50 x 43 mm (L x W x H)

Weight ~100g

Color Black

Certificates TUV Nord
+ —0 1
~ L 2 +
_ & 3 ~
v — @ 4 0 _
Shield —& <+ ar
—2 s -
. — 6
—7 7 O (]
— 8
I — 13
5-pin M12
Connection block female contact (x4)
1. +24 VDC 1.+24 VDC
2. Dynamic input signal 2. Dynamic input signal
3.0VDC 3.0VDC

4. Dynamic output signal

+ Cable shield

5. Information (contact #1)

6. Information (contact #2)

7. Information (contact #3)

8. Information (contact #4)
13. Summarized information

(contact #1-4)

4. Dynamic output signal
5. Information

888-282-2123 e www.jokabsafetyna.com
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Tina 5A
Adaptation Unit

Function

The Tina 5A is designed for bypassing of safety devices
connected to the Vital/Pluto safety circuit and for super-
vision 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 indi-
cation is required depends 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 S8, 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 by-
pass. The signal 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 exam-
ple 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.

S2 is used if:

e an odd number of dynamic safety units is to be by-
passed using an odd number of dynamic safety units,
i.e. the sum of Tina + Eden and Spot units, including
Tina 5A. (See Connection Example HE3824C.)

e an even number of dynamic safety units is to be by-
passed using an even number of dynamic safety units,
i.e. the sum of Tina + Eden and Spot units, including
Tina 5A. (See Connection Example HE3824F.)

S3is used if:

¢ an odd number of dynamic safety units is to be by-
passed using an even number of dynamic safety units,
i.e. the sum of Tina + Eden and Spot units, including
Tina 5A. See (See Connection Example HE3824D.)

e an even number of dynamic safety units is to be by-
passed using an odd number of dynamic safety units,
i.e. the sum of Tina + Eden and Spot units, including
Tina 5A. (See Connection Example HE3824E.)

The total number of dynamic safety units is calculated
by adding the number of Eden, Spot and Tina units con-
nected in the Vital circuit. See the Connection Examples
HE3824C, D, E, F or G on pages 5:45 - 5:47.

«AT Wi L1 3

Application
M Bypassing of safety devices connected

to the dynamic safety circuit and for
supervision of lamp indication

Features

B One or more safety devices can be by-
passed

B Supervised lamp indication
M Indication of status by LED

Approvals
TOVNord @ (€

Bypassing of Eden and Tina Units

If one or more Eden or Tina units are by-
passed by a Tina 5A, a diode, such as a
1N4007, 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 bypassing
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 Connec-
tion Examples HE3824C, D, E, F or G.

ABB JOKAB SAFETY
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Vital 5A Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:58

Level of safety

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFH4 4.50x1079

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

EN 61496-1:2004 + A1:2008

Power supply
Operating voltage
Current consumption, A1-A2

Bypass connection

Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and 24
VDC supply voltage

24 VDC + +10%, -10%

No bypass: 10 mA

Bypass using a 5 W indication
lamp: 240 mA

Tina 5A can bypass max. 30
Eden/Tina-units or 6 Spot T/R
t <260 ps

Dynamic input: between

9 and 13 volt (RMS)

Dynamic output: between

9 and 13 volt (RMS)
Information output: ~ 23 VDC

Certificates

TUV Nord

Protection class

Enclosure: IP40
Connection block: IP20

Ambient temperature

-10...4+55°C

Humidity range

35t085 %
(with no icing or condensation)

Housing material

Based on polyamide, Macromelt
OM®646 (V0)

Connectors Connection blocks with a total of
8 terminals (2 x 4)

Mounting 35 mm DIN rail

Size 120 x 84 x 22.5 mm (Lx W x H)

Weight ~135¢g

Color Grey

Connections
+A1:
Y14:

L1-L2:

-A2:
St1:
S2:

S4:

+24 VDC
Information of bypass

Bypass lamp
(or 820 ohm/2W resistor)

oVvDC

Dynamic signal in
Dynamic signal out,
transcoded
Dynamic signal out,
transcoded twice

888-282-2123 e www.jokabsafetyna.com
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Tina 6A
Adaptation Unit

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

4:30

the dynamic safety circuit.

Tina 6A Technical Data

Application

B Short circuit monitoring and adaptation
of safety sensors to the dynamic safety
circuit
For example:
safety mats

Features

contact edges, bumpers and

B Simplifies the system as well as
maintaining the safety level

M Indication of status by LED

Approvals

TOVNord @&

C€

Manufacturer ABB AB/Jokab Safety, Sweden Size 63 x 31 x 15 (L x W x H)
Ordering Information see page 4:58 Weight ~309g
Level of safety Color Black
IEC/EN 61508-1...7 SIL3 A i et
EN 62061 I3 pproved standards European Machinery Directive
2006/42/EC
EN ISO 13849-1 PL e, category 4 EN ISO 12100-1:2003
EN 954-1 Category 4 EN ISO 12100-2:2003
R EN 60204-1:2007
PFHq 4.50x10-9 EN 954-1:1996

Power supply
Operating voltage

Total current consumption

Current through

safety device contacts

Short circuit

current between contacts
Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and
24 VDC supply voltage

24 VDC + +15%, -25%

47 mA (57 mA with
max information output)
Information output: Max 10 mA

12 mA

10 mA
t<70ps

Dynamic input: between

9 and 13 volt (RMS)

Dynamic output: between

9 and 13 volt (RMS)
Information output: ~ 23 VDC

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

351085 %
(with no icing or condensation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

EN ISO 13849-1:2008
EN 62061:2005

Certificates

TUV Nord

1y
ABB \" Z

TINA GA

2TLA020084R0B00

5-pin M12 male contact
+24 VDC

Dynamic input signal
0VDC

x 2 J
62.2

5-pin M12 female contact
Safety circuit A1-A2
Safety circuit A1-A2
Safety circuit B1-B2

Connectors M12 5-pole male Dynamic output signal Safety circuit B1-B2
M12 5-pole female Information Not used
ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com




Tina 7A

Adaptation Unit

Tina 7A is a device that adapts the safety sensors
with mechanical contacts, such as emergency stops,
switches and light curtains/light grids, with their own
relay outputs to the dynamic safety circuit.

The device is designed for installation in an equip-
ment cabinet where it can be mounted directly on a
35 mm DIN rail, and the conductors are then con-
nected directly to the screw terminals.

Application

B Adaptation of safety controls with mechanical
contacts to the dynamic safety circuit inside the

same enclosure.

Tina 7A Technical Data

Features

M Simplifies the system as well as
maintaining the safety level

M Indication of status by LED

M Adapted for easy installation on
35 mm DIN rail cabinets

Approvals
TOVNord @ (€

Manufacturer ABB AB/Jokab Safety, Sweden Mounting DIN rail
Ordering information see page 4:58 Size 61 x 46 x 14 (L x W x H)
Level of safety Weight ~35¢
IEC/EN 61508-1...7 SIL3 | Black
EN 62061 SIL3 Color ae .
EN ISO 13849-1 PL e, category 4 Approved standards European Machinery Directive
EN 954-1 Category 4 2006/42/EC
EN ISO 12100-1:2003
PFH4 4.50x10-9 EN ISO 12100-2:2003

Power supply
Operating voltage
Total current consumption

Current through

safety device contacts

Short circuit current

between contacts

Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and
24 VDC supply voltage

24 VDC + +15%, -25%

47 mA (57 mA
with max information output)
Information output: Max 10 mA

12 mA

10 mA

t<70pus

Dynamic input:

between 9 and 13 volt (RMS)

Dynamic output:
between 9 and 13 volt (RMS)
Information output: ~ 23 VDC

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008
EN 62061:2005

Protection class

IP20

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

35t085 %
(with no icing or condensation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

Connectors

5-pin connection block (power
supply, dynamic in/out, info)

4-pin connection block

(safety loop A1-A2, B1-B2)

Max length on leads connected to
terminals 6, 7, 8 and 9 is 200mm

Certificates TUOV Nord
oog [posod '
~ LED 9
MBB 3 —
g 9 4r
TINA 7A
2TLA020054R0TE0 5 I
15 =
6 ,,,,,
7
lolol], Jolololols|0) o 8
K‘ ‘GLQ‘ ‘SVEZL‘ // Q -
Connection block
+24 VDC Safety circuit A1-A2
Dynamic input signal Safety circuit A1-A2
0VDC Safety circuit B1-B2
Dynamic output signal Safety circuit B1-B2
Information

888-282-2123 e www.jokabsafetyna.com

ABB JOKAB SAFETY

4:31



4:32

Tina 8A

Connection Block

Tina 8A is a connection block with eight 5-pin M12
connections. It is used to connect multiple safety
sensors with M12 contacts via a single cable to a
Vital controller or Pluto PLC. This simplifies cable
running and reduces cable costs. Multiple connection
blocks can be connected to a Vital/Pluto. Tina 1A is
used for unused M12 connections.

Tina 8A Technical Data

Application

B Short circuit monitoring and adaptation
of connection block for up to eight
safety sensors adapted to the dynamic
safety circuit

Features

B Simplifies cable routing
and reduces cable costs

H Allows branching of up to four safety
sensors to the dynamic safety circuit

Approvals

TOVNord @ (€

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:58

Level of safety

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFHq 4.50x10-9

Certificates

TUV Nord

Power supply
Operating voltage
Total current consumption

Time delay t (in/out)

Voltage supply at

normal operation (protection OK)
and 24 VDC supply voltage

24 VDC + +15%, -15%

15 mA (25 mA with max
information summary output)
Information output: Max 10 mA
t<60pus

Dynamic input: between

9 and 13 volt (RMS)

Dynamic output: between

9 and 13 volt (RMS)
Information output: ~ 23 VDC

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

351085 %
(with no icing or condensation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

+ —0 1
n—" 2
- —2 3 O
T — 4
Shield —@ +
5
6 0

{

—o
B :
5

Ir — 13

e
5}

Connection block

1. 424 VDC

2. Dynamic input signal

3. 0VDC

4. Dynamic output signal

=+ Cable shield

5. Information (contact #1)

6. Information (contact #2)
7. Information (contact #3)
8
9

5-pin M12

female contact (x8)
+24 VDC

Dynamic input signal
ovDC

Dynamic output signal
Information

gl op o+

Connectors M12 5-pole female (8x) . Information (contact #4)
13-pin connection block . Information (contact #5)
Size 149 x 50 x 43 (L x W x H) 10. Information (contact #6)
: 11. Information (contact #7)
Weight -
°9 1409 12. Information (contact #8)
Color Black 13. Summarized information
(contact #1-8)
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Connection Examples of Safety Sensors to Tina 8A

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/curtain is connected to
the Tina 8A via a Tina 10A. The output from the Tina
10A is via a M12 connector. The connection between
Tina 10A and Tina 8A is achieved using a cable with
M12 connectors on each end.

The Tina 10A has two LEDs 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 to Tina 8A via an M12-3B.

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 transmitter and the receiver. The status informa-
tion shown on the Spot LED is also connected to Tina
8A.

g1 K1 Ea
A7 B1 13 1

19 | Vital Safety

(=T RN R Controller
On (3 VITRL 28700

. ] {
f.ﬁ-_:' 1Hﬂ
A3 BY tf 3

1 B T4

Tina 8A

Connection 4

A safety mat is connected via a Tina 6 A to the Tina
8A. (A safety strip or safety bumper is connected in
the same manner.) Two LEDs in Tina 6A shows the
status of the mat. The same status information signal
is connected to Tina 8A.

Connection 5

One Smile is connected to the Tina 8A. The informa-
tion shown by an LED on the Smile is also connected
to the terminal 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 to the Tina 8A via a M12-3B 'Y’ connector.
The status information 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.

Tina 4A

Note: All input connectors on
the Tina 4A/8A must be connected
to sensors or have Tina 1A plugs fitted.
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Tina 10A/B/C
Adaptation Unit

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 interconnections, with M12 cabling, which
reduces the cabling to and connections in the appara-
tus 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 Example
HR7000L-01 on page 6:36.

Tina 10B has three M12 connections that are
connected to: 1) Vital/Pluto and 2) a light curtain/light
beam Focus receiver, and 4: An external reset button
and muting lamp, such as unit FMI-1C. See the
Connection Examples HR7000L-01 on page 6:36.

Tina 10C has three M12 connections that are
connected to: 1) Vital/Pluto and 2) a light curtain/light
beam Focus receiver, and 4: a light curtain/light beam
Focus Transmitter. See the Connection Examples
HH3302D on page 4:49, HR7000L-01 on page 6:36.

Tina 10A, 10B and 10C Connnections

Application

W Adaptation of safety sensors with
OSSD outputs to the dynamic
safety circuit. For example: Focus
light curtain/light beam

Features

B Simplifies the system as well as
maintaining the safety level

M Indication of status by LED
Approvals
TOVNord @ (€

Focus Receiver

)17 White +24VDC
>——— Brown +24VDC
>—— Green
>—— Yellow
>——— Grey 0SSD1
>— Pink 0ssD2
>—— Blue ov
> Red LMS

Tina 10A

@ 2

Tina 10B Tina 10C

N

N

ENREA)

@

o[~

1

1
. L

Vital / Pluto .

= Brown +24vDC /' /‘ 3" /4

=2 whte

'37 Blue OV Focus

= em 7/ FMI-1B Transmitter
)17 Brown +24VDC )127 Brown +24VDC
Z o white —T— Y White
)37 Blue —X— )47 Blue oV
S Back —T— > Bk
)57 Grey —@— >——— Grey

ABB JOKAB SAFETY
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Tina 10A, 10B and 10C Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:58

Level of safety

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFH4 4.50x1079

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

EN 61496-1:2004 + A1:2008

Power supply
Operating voltage
Total current consumption

Time delay t (in/out)
Voltage supply at normal

24 VDC + +20%, -20%

60 mA

(70 mA with max. info signal out)
Info signal out: Max. 10 mA

t <120 s

Dynamic input signal:

Certificates

TUV Nord ¢€

operation (protection OK) and 9to 13 V (RMS)
24 VDC supply voltage Dynamic output signal:
9to 13V (RMS)
Info signal out: ~23 VDC
Protection class P67

Ambient temperature

Storage: -10...+55° C
Operation: -10...+55° C

Humidity range

351085 %
(without icing or condesation)

Housing material

Based on polyamide,
Macromelt OM646 (V0)

Size 74 x 36 x 11 mm (L x W x H)
Weight ~40 g

Color Black

Number of units

connected to Vital 1

Max. number of Tina 10A: 6

Max. number of Tina 10B/C:

4 when Focus is supplied
by Vital and a reset lamp is used
6 when Focus is supplied

1

ABB

9g

TINA 104

2TLAQ20084R1200

46.5

77

1
O

3

ABB

TINA 10B

ZTLAQ20084R1300

separately or no reset lamp
is used 1 piain
Number of units connected to
Pluto, Vital 2 or 3, per input O
Max. number of Tina 10A/B/C: 2 TINA {0C
3 2TLA020054R 1600
Connectors
Tina 10A 1: for Vital or Pluto 2
2: for Focus receiver s
Tina 10B 1: for Vital or Pluto ]
2: for Focus receiver i
3: for Reset unit
Tina 10C 1: for Vital or Pluto
2: for Focus receiver
3: for Focus transmitter
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Tina 11A

Terminal Block

Tina 11A is a connection block with two 5-pin M12
connections. It is used to connect two safety sensors

with M12 contacts via a single cable to a Vital controller

or Pluto Safety PLC. This simplifies cable running and
reduces cable costs. Multiple connection blocks can
be connected to a Vital/Pluto.

Tina 11A Technical Data

Application

B Terminal block for connection of
two safety sensors with 5-pin M12
connectors and adaptation to the
dynamic safety circuit

Features

B Simplifies cable routing
and reduces cable costs

B Allows connection of two safety
sensors to the dynamic safety circuit

Approvals

TOVNord @ (€

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 4:58

Level of safety

Approved standards

European Machinery Directive
2006/42/EC

EN
EN
EN
EN
EN
EN

ISO 12100-1:2003
ISO 12100-2:2003
60204-1:2007
954-1:1996

ISO 13849-1:2008
62061:2005

Certificates

TU

V Nord

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4

EN 954-1 Category 4

PFHy4 4.50x10-9

Power supply

Operating voltage 24 VDC + +15%, -15%

Total current consumption

Time delay t (in/out)

Voltage supply at normal
operation (protection OK) and
24 VDC supply voltage

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

Protection class

IP67

Ambient temperature

Storage: -30...+70°C
Operation: -10...+55°C

Humidity range

351085 %
(with no icing or condensation)

Housing material

Based on polyamide, Macromelt
OM®646 (V0)

O

° ARB

TINA 194

2 2TLAG20084R1700

~N 1+
|0 ?w

b lp+hgl et
VAWN = LTAWN =

ANV/ER\\V/ 4

M12

77

5-pin M12 female
connector (contact #2-3)

5-pin M12 male
connector (contact #1)

Connectors Out: M12 5-pole male (nr 2) +24 VDC +24 VDC
In: M12 5-pole female (nr 1.3) Dynamic input signal Dynamic input signal
Size 74 x 36 x 11 mm (L x W x H) o0vDC 0vDC
Weight ~40 g Dynamic output signal Dynamic output signal
Color Black Information Summarized information (con-
tact #2-3)
ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com



Tina 12A

Terminal Block

Tina 12A is a connection block with two 8-pin
M12 connections. It is used to connect two process
locks (Dalton or Magne 2A/B) with integrated Eden

sensors via a single cable to a Vital controller or Pluto
Safety PLC. This simplifies cable running and reduces

cable costs. Multiple connection blocks can be con-

nected to a Vital/Pluto.

Tina 12A has three 8-pin M12 contacts that
connect to: 1) Pluto/Vital, information for sensors
and locks and lock signals, 2) Dalton with Eden No 1
and 3) Dalton with Eden No 2.

Tina 12A Technical Data

Application

M Terminal block for connection of two safety sen-
sors with 8-pin M12 connectors and
adaptation to the dynamic safety circuit
For example: Dalton, Magne and Knox

Features

M Simplifies cable routing and

reduces cable costs

H Allows connection of two safety
sensors to the dynamic safety circuit

Approvals

TOVNord @ (€

Manufacturer ABB AB/Jokab Safety, Sweden Size 74 x 36 x 11 mm (L x W x H)
Ordering information see page 4:58 Weight ~40g
Level of safety Color Black

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 PL e, category 4
EN 954-1 Category 4
PFH4 4.50x10-9

Power supply
Operating voltage

24 VDC + +15%, -15%

Approved standards

European Machinery Directive
2006/42/EC

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2007

EN 954-1:1996

EN ISO 13849-1:2008

EN 62061:2005

Total current consumption 60 mA (70 mA with Certificates TUV Nord
max information output)
Information output: Max 10 mA N
Time delay t (in/out) t <60 ps 3 .
Voltage supply at normal Dynamic input: between BB
operation (protection OK) and 9 and 13 volt (RMS) O 1
24 VDC supply voltage Dynamic output: between TINA 124
9 and 13 volt (RMS) 2 T
Information output: ~ 23 VDC W
Protection class P67 4::
Ambient temperature Storage: -30...+70°C
Operation: -10...+55°C
Humidity range 351085 %
(with no icing or condensation)
Housing material Based on polyamide 2 O A O N ER O £ EL I e L R E C &
Macromelt OM646 (\’/0) +2LV N oV out LoCK INFO +2LV N o0V out LOCK INFO
Connectors To Vital/Pluto: +24V IN_ 0V OUT INFO LOCK INFQ TINA 12A
M12 8-pole male (nr 2) LI TR IO P B M N
From safety device:
M12 8-pole female (nr 1.3)
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Accessories

Y’ branch with M12 connection and M12-connection device with screw connectors

M12-3A M12-3B M12-3D
Female Female Female Female
[H) (H Iz
i 1.5;_] [1|H 5 O 1||l 5 ‘Jum g
1 ‘Ils%ﬂ_} ||§ﬂ] AiiliA ! O Ll
Male Female Male Male Female
See the See the See the

Connection Examples
HR7000L - page 5:36
HR70000 - page 5:37

Connection Examples Connection Examples
HA3306C, D - pages 5:42, 5:43 HA3306C, D - pages 5:42, 5:43
HH3300A, D - page 5:48 HH3300D - page 5:48

M12-3E

Female Female

gl |8

1 5 O 5

1 5

Male

See the
Connection Examples
HBOOO1A, 2A, 4A and 6A
pages 5:51, 5:52, 5:53

HH3302D - page 5:49
Note: See product list for applications

M12-CO1 M12-C02 M12-C03 M12-C04
\% 7 5 %// ) - V2 . .

Female Male Female Female

* Seen from the cable connection side

Cabling

Many of ABB Jokab Safety's products are
connected using standard M12 connectors.
This facilitates installation, saving a lot of time,
and also dramatically reducing the risk of
incorrect connection.

We have therefore developed cables with
5 conductors (5 x 0.34 mm + screening) or
8 conductors (8 x 0.34 mm + screening) which
offer the advantages that we believe a good
cable should have. These are available in any length
and in various standard lengths, with molded 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.

Advantages
M Area 0.34 mm?2
M Always screened cable

B The screen is always connected
to negative in male connectors
Bl The guide pin in the small
connector is indicated by
a recessed arrow that is easy
to recognize

M Convenient cable in PVC

H The cable is also
available in any length

ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com
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Example of Safety Component Connections based on ‘Y’ Branch

Vital Safety
Controller
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Connection Example Vital 1.......cccooeiiiiieeeneee

HA3301A
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Vital 1 and Tina 4A with 4 Eden.......cceevevveeeeennnn.n.

HA3302B
Vital 1 and 2 Tina 4A and 4 Eden
and Emergency StOpP......oocuveevreniiiieee e

HA3303A
Vital 1 with Emergency Stop/Tina 2A....................

HA3304A
Vital 1 with Emergency Stop/Tina 3A........c...........

HA3305A
Vital 1 with Eden and
Focus Light Grid/Tina 10C.........cccoeecivviereeeeeeen.

HA3306C

Vital 1 with 2 Spot Light Beams.........cccceeriveennnee.

HA3306D
Vital 1 with 3 Spot Light Beams.........ccccccevriiennee.

HA3307A
Vital 1 with Eden, Light Grid/Tina 3A
and Emergency Stop/Tina 7A......c.occceeeeeeivieeeennnne

HD3800A-01
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Bypass 0.2—40 S.....cccccurieiriieeeeee e

HE3824F-01
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Bypassed Light Beams.........cccoviiieiiiiiieeeeee
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HBOOO1A
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Reset via M12-3E and Adam via Tina 4A............. 4:54
HBO0O002A

Pluto with Five Eden Units, for Two Zones

via M12-BE and Tin@ 4A ....ccoo oo, 4:54

HBOOO03A
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Stop Units, via Tina 11A and Tina 4A.........ccccu.e. 4:55

HBOO004A
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and Two Eden units + via M12-3E........cccoeuvreenne.. 4:55
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HA3300A-01 Connection Example
Vital 1

EMERGENCY STOP
SMILE T1EA TINA/INCA TINA

EMERGENCY STOP

o
EDEN 1 ™A |
N L
( s o
w v | 24000
2600 T RESET
NEERE RESET |
T e e [rest NFo
WS NFO 1 PLC
HaHHE Pl
1 j‘ TesT
info A Supply Supply
T MR s omnoeR X1 % i L 3 POy A AZST BT B2 RY X1 Xt Y14
i j1RE R E A
ot
EBEN med manuel dlerstining Test/Auto st SMILE TINA och
B it Nodatopp mad TIAZA och aut. Slarstatiin dstopp med och out °‘”s“’”""‘9
- Test/Auto
24VDC Resat |
Type: VITAL 1 JOKAB SAFETY | |
.
1 1| ez et
q: qz H‘ | |
FOCUS
TRANSMITTER  RECEVER FOCUS SANDARE/
131423 24 via Info | } SPOT.T SPOT.R MOTTAGARE /RECIVER TRANSHITER
INFORMATION ¢
SsYSTEM \ | (=P =]

*Jﬂ - i’;‘zMa E‘#;
777\WWL777‘ 1T R
o
L — PLC
A) B it 1
oty O et commactors/ rlays Sorely Suprly 11 Supely
ARsie @ m 1 Xa e A1 A2 st BT TIGZ RIX) X6 Yie AL AZST B1 T 82T X1 X6 Y14
0BS: Anvaind altid transientskydd Lex. VOR! N Sy oy
R s S e . o ustom SPOT mod menuel &torstiining Rt T R Tata
D)sw, Lantoeom SPOT with monucl reset
Note! Refer to the Vitol w E)Naasmpp med TINA3A och out. Sterstdlining )Fucus med TINA1OC och man d(:rsﬁi”nmg
manual for internal Emergancy stop with TINA3A and autom. raset Focus with TINATOC and autom. res
configuration when
o i e gt beom
Spot 10/35
Anmtrkning Remark Ranstr DesignGodk Appr[batum Date Biad Sheat
KOPPLINGSEX. VITAL1 — = s 20110318
CONNECTION EX. VITAL1 —JOKAB SAFETY— Ritod Drawn [Sidor Pages [Riln nr Drawing no Forfs Conl.
A MEMBER OF THE ABB GROUP HA3300A—01
SEE DISCLAIMER ON PAGE 4:61
1 2 3 4 5 6 7 8 9 10
EDEN 1 EDEN 2 EDEN 3 EDEN 4
o % ”
)
ADAM ((( EVA ADAM ((( EVA ADAM ((( EVA
ADAM (Eden) with .
M12 Connector or cable HEEE HE
+ + I
- |
M12 Connector/Cable s e
Pin 1 = brown 4 g3
Pin 2 = white nin
Pin 3 = blue -
Pin 4 = black 1 out
Pin 5 = grey 7 info
| |
| |
| A1 A2 ST B1 T B2 R1 X1 X4 |
+ - Test/Auto
| 24vVDC Reset |
| Type:VITALT  JOKAB SAFETY |
| vy B2 o |
I 2 2 I
L 13 14 23 24 Y14 Info J‘
Anmarkning Remark Ransir Desgn[Godk Appr [ootum 0ote Biad Sheet
VITALT MED FLERA EDEN —_— _— s 20070823
VITAL1 WITH SEVERAL EDEN —JOKAB SAFETY— Ritod Drown [Sidor Poges [Ritn nr_ Drowing no [Forts  Cont
A MEMBER OF THE ABB GROUP HA3301A
SEE DISCLAIMER ON PAGE 4:61
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HA3302A Connection Example
Vital 1 and Tina 4A with 4 Eden

1 2 3 4 5 6 7 8 9 10
\\
ADAM
ADAM (Eden) with ‘ 1 ‘ 2 ‘ 3748
M12 Connector or cable I
TPy Sl
M12 Connector/Cable HHHEER HE
+
fin
1r out
1 info
The colour coding and the cable screen refers to the ABB/JOKAB SAFETY coble.
Kabelférgerna och skdrmanslutningen gdller ABB/JOKAB SAFETY standardkabel.
== T T = — 1
| I~ FI .”,N.,lg |
Al A2 ST BT T B2 R1 X1 X4 =
‘ + = Test,/Auto| OOE®O ~ |
‘ 24VDC Reset Info |
| Type:VITAL1 ABB |
‘ \1 \1 82| ‘*Bw |
I 2 2 I
‘ 13 14 23 24 Y14 Info ‘
L _ = |
Remark Konslr Design[Godk Appr [Dotum Date Blod  Sheel
VITAL1 OCH TINA 4A MED 4 EDEN Js 20111114
VITALT AND TINA 4A WITH 4 EDEN Ritod Drown [Sidor Poges|Ritn nr  Drowing no Forts  Cont
HA3302A-01
SEE DISCLAIMER ON PAGE 4:61
Vital 1 and 2 Tina 4A and 4 Eden and Emergency Stop
1 2 3 4 5 6 7 8 9 10
EDEN 1 EDEN 3 EMERGENCY STOP 1

ADAM (Eden) with
M12 Connector or cable

Ting 1A Tina 4A

The colour coding and the cable screen
refers to the ABB/JOKAB SAFETY coble.

Kabelférgerna och skirmanslutningen

M12 Connector/Cable

qgdller ABB/ JOKAB SAFETY standardkabel.

Pin 1 = brown 4 | |
Pin 2 = white ILin
Pin 3 = blue - | \
Pin 4 = black 1r out ‘ ‘
Pin 5 = grey 1 info
\ ] Info \
‘ Al A2 S1 B1 T1 B2 R1 X1 X4 ‘
| + = Test/Autol |
| 24VDC Reset |
| Type:VITALT ABB |
| Y \1 B27 “'Bw |
\ oy \
‘ 13 14 23 24 Y14 Info ‘
I = A ——— N |
|Anmiirkning Remark [Konstr Design[Godk Appr [Dotum Date Blod Sheet
VITAL1 OCH 2 TINA 4A MED 4 EDEN OCH NODSTOPP 20111114
VITALT AND 2 TINA 4A WITH 4 EDEN AND EMERGENCY STOP REsd Drawn [Sidor Poges [Tn ar Drawing o [Forls Conl
HA33028-01

SEE DISCLAIMER ON PAGE 4:61

ABB JOKAB SAFETY
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HAS3303A Connection Example
Vital 1 with Emergency Stop/Tina 2A

EMERGENCY STOP 1

[anoie conmer .

SINGLE CONTACT

brown

white

EMERGENCY STOP 2

EMERGENCY STOP 3

r—-—— """ """ """""\""" """ """/ """ ™=~ n
! HHHHE HHH HHAHE !
‘ s5|z|5|a (o 53|53 |5 |5 5|2|3|5 |6 ‘
| ] |
| 0 O Oinfo= ? ([) Oinfo = (f Oinfo = |
\ B il ! T \
| \ ] |
| |
I I
| |
| Al A2 ST B1 T B2 RI X1 X4 * info O VDC vid bruten insignal (white) |
| - TRC:S‘e/(AUfG * info 0 VDC with no inputsignal (white) |
24v0C ** info 0 VDC endast vid utldst lokal nédstof
¢ pp
| Type:VITALT JOKAB SAFETY ** info O VDC only when the lokal emergency |
— stop is released
| \1 \1 827 o1 |
| \z 2 |
‘ 13 14 23 24 Y14 Info ‘
L _
Remark Konstr Design[Godk Appr [Datum Date Blad Sheel
VITALT MED N@DSTOPP/T\NA 2A 20070911
Forts Cont

VITAL1 WITH EMERGENCY STOP/TINA 2A

A MEMBER OF THE ABB GROUP

EJOKAB SAFETYE mmaJSumn Tdor Pages|Rin nr Drawing 1o

HA33038

SEE DISCLAIMER ON PAGE 4:61

HA3304A Connection Example
Vital 1 with Emergency Stop/Tina 3A

1 2 3 4

5

6 7

8

EMERGENCY STOP 1

EMERGENCY STOP 2

EMERGENCY STOP 3

9

10

EMERGENCY STOP 4

I
I puaL con™

Tina3A M12 Connector

M12 Connector/Cable

r out
1 info

" ]

I
|puAL con(==

A1 A2 ST B T B2 R1 X1 X4
+ - Test/Autol
24VDC Reset
Type:VITAL1 JOKAB SAFETY
\1 \1 B27 ‘*aw
2 2
13 14 23 24 Y14 Info
L _
[Anmirkning Remark Konsir Desgn|Godk Appr [Datur  Oate Blod Sheet
VITALT MED NODSTOPP/TINA 3A —] = s 20070823
VITAL1 WITH EMERGENCY STOP/TINA 3A —JOKAB SAFETY— Ritad Drown [Sidor Pages [Ritn nr Drawing no Forts Cont
A MEMBER OF THE ABB GROUP HA3304A

SEE DISCLAIMER ON PAGE 4:61

888-282-2123 ¢ www.jokabsafetyna.com
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HA3305A Connection Example
Vital 1 with Eden and Focus Light Grid/Tina 10C

1 2 3 4 5 6 7 8 9 10
LIGHT GRID/CURTAIN 2
FOCUS FOCUS
MOTIAGARE /RECIVER Ea i
R
7 Y1 s e e v s
ADAM /TINA with
M12 Connector or cable
Tina3A M12 Connector Al h
M12 Connector/Cable E § 3 g 3
Pin 1 = brown +
Pin 2 = white nin
Pin 3 = blue -
Pin 4 = black 1 out
Pin 5 = grey 1 info
" e e |
\ .Nﬂj{ﬂ4 ,$wq(¥,m4 L |
| |
| Info Info info |
| M EEEEEERERD |
+ - Test/Autol
‘ 24vDC ‘
| Type:VITALT  JOKAB SAFETY |
‘ \’1—‘ \’\—‘ B2] {or |
2 2
\ ) \
L 13 14 23 %6 Y14 Info ]
i Remark Kanstr Design[Godk Appr [Dotum Date Blod  Sheet
VITALT MED EDEN OCH FOCUS/TINA 10C — = s 20080328
VITAL1 WITH EDEN AND FOCUS/TINA 10C =JOKAB SAFETY= Riod Drown[Sidor Poges [¥in mr Drawing o [Foris Cant
A MEMBER OF THE ABB GROUP HA3305A
SEE DISCLAIMER ON PAGE 4:61
1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEIVER 2 TRANSMITTER 2 RECENVER 1
SKNDARE 1 MOTTAGARE 2 SANDARE 2 MOTTAGARE 1
SPOT..T SPOT..R SPOT.T SPOT..R
N 7
SPOT with
M12 Connector 5
1
e[ TR
M12 Connector/Cable Slelels|s n slolols]s
Pin 1 = brown + HHEEE EACIEARTS MNEME HHHEEB
Pin 2 = white  rLin clol |s slel, |
Pin 3 = blue - 3|2 S % g
Pin 4 = black 1r out s|5(3|5 |5 s =
Pin 5 = grey 1 info
The colour coding and the cable screen
refers to the JOKAB cable. _
Kabelfdrgerna och skdrmanslutningen AN
giller JOKAB standardkabel. )
/
P
— -
\ ‘ \
SPOT..T 1 >->->->->->->->[]|SPOT.R 1 } SR }
‘ Al A2 51 Bl T B2 R1 X1 X4 Info ‘
+ = Test/Autol
| 24vDC |
| Type:VITAL1 JOKAB SAFETY |
SPOT.R 2 |[] < < << << << [||SPOT.T 2 -+
I \1 \1 827 {8t I
| 2 2 |
‘ 13 14 23 24 Y14 Info ‘
L _
Anmgrkning Remork Konstr DesignGodk Appr _[Datum _ Date Blad Sheel
VITALT MED 2 LJUSBOMMAR SPOT... — = s 020530
VITAL1 WITH 2 LIGHTBEAMS SPOT... =JOKAB SAFETY= Rtad Drawn [Sdor Pages [Rln o Drawng o [Forts Cont
A MEMBER OF THE ABB GROUP Js HA3306C
SEE DISCLAIMER ON PAGE 4:61

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com




HA3306D Connection Example
Vital 1 with 3 Spot Light Beams

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

B

grey
3
5
brown 1
white 2
blue
black 4

brown 1
white 2
black 4
y
brown 1

SPOT..T 1 S>>S>>>>>> SPOT.R 1

A1 A2 S1 Bl T B2 R1 X1 X4 Info
SPOT.R 2 << SPOT.T 2 - Test/Auto| (frén Spot 3
from Spot 3,

M12 Connector
Type:VITAL1 JOKAB SAFETY

M12 Connector/Cable

! |

‘ |

! |

| ‘ _

| | 2avpc Reset | SPOT with
! |

‘ |

! |

‘ |

SPOT.T 3 >->>>->->->->[||SPOT.R 3 \1 \1 B2 TB‘ Pin 1 = brown 4
) , Pin 2 = white rlin

\ \ Pin 3 = blue -
Pin 4 = black 1r out

13 14 23 24 Y14 Info

g e 0 N Pin 5 = grey 1 info
[Anmérkning Remark [Konstr Design[Godk  Appr  [Dotum  Date Blad  Sheet
VITAL1 MED 3 LJUSBOMMAR SPQT... — — JS 20070823
VITAL1 WITH 3 LIGHTBEAMS SPOT... —JOKAB SAFETY— Rfiad Drown [Sidor Pages [Rin o Drowing no Forfs Conl
A MEMBER OF THE ABB GROUP Js HA3306D

SEE DISCLAIMER ON PAGE 4:61

HA3307A Connection Example
Vital 1 with Eden, Light Grid/Tina 3A and Emergency Stop/Tina 7A

1 2 3 4 5 6 7 8 9 10
LIGHT GRID 2
| LIGHT GRID |
Transmitter/Receiver
Fle oy 1 ‘
‘ 12 4 56 ‘
ADAM (Eden) with | Hﬁ, |
M12 Connector or cable ‘ ‘
I I
Tina3A M12 Connector
_
M12 Connector/Cable ~  [2|*[3|=[® - afe|efe
Pin 1 = brown 4 r B
Pin 2 = white  fLin | |
Pin 3 = blue -
Pin 4 = black  =r out | |
Pin 5 = grey 1 info | |
r——g - \
| I I | I I | |
| ,J]N(Lm%.,%ml H}NJF(FHT |
I
| T | Lo
| 24vDC |
‘ Type:TINA 7A |
| JOKAB SAFETY |
| U R T |
1.2 3 4 5
| N |
‘ A1 A2 S1 BT T1 B2 R1 X1 X4 l ‘
to- Test/Auto| Info |
‘ 24VDC Reset
| Type:VITAL1 JOKAB SAFETY ‘
‘ \1 \' 82 [ |
| Y H |
| I
L 13 14 23 24 Y14 Info J
[Anmérkning Remark [Konstr DesignGodk Appr |Dotum Date Blod  Sheet
VITALT MED EDEN, LJUSBOM/TINA 3A OCH NODSTOPP/TINA 7A — —2S 20070823
VITALT WITH EDEN, LIGHT GRID/TINA 3A AND EMERG. STOP/TINA 7A =JOKAB SAFETY= RiiodDrawn|Sidar—Poges [REw ar—Draving o [ForlsCant
A MEMBER OF THE ABB GROUP Js HA3307A
SEE DISCLAIMER ON PAGE 4:61

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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HD3800A-01 Connection Example
Vital 1 with Spot Safety Light Beam

1 2 3 4 5 6 7 8 9 10
TRANSMITTER RECEIVER TRANSMITTER 1 RECENER 1 TRANSMITTER 2 RECENVER 2
SPOT..T SPOT..R SPOT..T SPOT..R SPOT..T SPOT.R
5 ¢ S 2 " ¢
(=P (=]
ReSET ResET
Tz ] TS s By 20000 § |+ BEEEE FEF] [ s | By S
+ - + -1 1 + - + o
I T T L N P NI
§%§‘EF§E§§§ 5%;‘??5%;%?
5|8(2|8|8 |5|§[3|3|5 HHEHENRHEHEEHE
24vDC 24vDC T =N =TT =
info info
A1 Al A2 St B1 T B2 R1 X1 X4 a2 A A2 S1 BT T B2 R1 X1 X4
+ = Test/Autol + - Test/Autol
240G Reset 24vDC Reset M12 Connector/Cable
TypeMTALT  JOKAB SAFETY Type:MITALT  JOKAB SAFETY Pin 1 = brown +
Bin 2 = uhite in
-+ -+ in 3 = blue =
\1 \1 82 [ \1 \1 8z [ Pin 4 = black T out
\2 ) \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 intemal configuration of Y14
when used together with the light
beam Spot 10/35
ing Remark Konstr Design|Godk Appr_[Datum Date Blad Sheel
VITAL1 MED LJUSBOM SPOT.. — = s 20110318
VITAL1 WITH SAFETY LIGHTBEAM SPOT —JOKAB SAFETY— Ritad Drown [Sidor Pages [Riin nr  Drawing no [Forts  Cont
A MEMBER OF THE ABB GROUP s HD3800A—01
SEE DISCLAIMER ON PAGE 4:61
Vital 1, Series and Parallel
1 2 3 4 5 3 7 8 9 10
N EDEN 1 TRANSMITTER RECEIVER N EDEN 2 EDEN 2
D « SPOT.T SPOT.R ,
Ny < RESET
@ EVA ' ' @ EVA EVA n
RESET 2400
MEErFE FEFE T e |[F 200 s
+ - U + - — o1 + -1 1
NN T P N AL ETP NP
HEIEIR HEIN I HEIO R HEIEIE HEIREIR
A HE HHHHEEHHEEE AEHE AEHER
HHEEE HHHHENEHEEE HHEEE HHEEE
24VDC > =R > > 24vDC >
11 (77[m T T§m 1073w
L I ] I
1 {
Al A2 ST BT T1 B2 R1 X1 X4 AT A2 S1 B1 T B2 R1 X1 Xé
o= Test/Autol + o= Test/Autol
24vDC Reset 24vDC Reset
Type:VITALT JOKAB SAFETY Type:VITAL1 JOKAB SAFETY
\w \w &2 [ \1 \1 mUm
\2 2 H 2 2
13 14 23 24 Y14 Info 13 14 23 24 Y14 Info
Info PLC Info PLC
Note! Refer to the Vital 1 manual M12 Connector/Cable
for internal configuration of Y14 Pin 1 = brown  +
when used together with the light E‘.” g = g‘mte i
beam Spot 10/35 Pin 4 = black 1 out
Pin 5 = grey 1 info
(Anmirkning Remark Konstr DesignGodk Appr [Datum Date [Blad Sheel
KOPPLINGSEX. VITAL 1 SERIE OCH PARALLELL — = s 20110318
CONNECTION EX. VITAL1 SERIE AND PARALLELL —JOKAB SAFETY— Riad Drawn [Sdor Pages [ nrDrawing no  [Forts Cot
A MEMBER OF THE ABB GROUP Js HD3801A—01
SEE DISCLAIMER ON PAGE 4:61

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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HE3811B-01 Connection Example
Safety Spot Light Beam with Time-Limited Reset

1 2 3
TRANSMITTER RECENER

SPOT..T SPOT..R
S, ¢

brown 1

24VDC $ L

]

A1 A2 ST B Ti B2 R1 X1 Xé
+ o= Test/Autol
Reset

A1

24vDC
Type: VITALT JOKAB SAFETY
\w \’T B2 o

el

13 14 23 24 Y14 Info

Info PLC

Note! Refer to the Vital 1 manual
for internal configuration of Y14
when used together with light

beam Spot 10/35

RESET (2)
o <\» B \ TIDSATERSTALLNING (1)
24v0¢ E TIMER START (1)
247DC 24vDC
1/4
A2 Al S14 A2 S24 X1 X2 A3 [AM1 A2 S13514523524534 X1 X2 T1 T‘Z 3
+ - s
24voc JOKAB SAFETY 24vDC *e
Type: E1T Type:SHT1

13 14 23 24 33 34 43 44

JOKAB SAFETY

LR

1
3 14 23 24

L

1/5 1/3 1/3

Efter att ha tryckt pé tidsaterstélining (1)
och sidppt knappen, har man upp till 40" sek
p& sig att g& utanfor ljusbommen och
dterstilla ljusbommen med reset (2)

Tiden bestdms till 0,2 — 40 sek

med byglar T1-T3 pd JSHT1

After you have pressed and released the
"TIMER START" —button(1) , you hove up to
40 seconds to get outside the lightbeam
and reset it with the Reset—button (2)

The limit is set 0,2 — 40 sec

by interconnections T1-T3 on JSHT!

maximalt tills den valda tiden Iopt ut. N&r
férbikopplingen upphért méste béda givarna
slippas och paverkas for att frbikopplingen
skall starta p& nytt.

Kopplingen kan anvéindas fr att kunna
passera ljusbommen med t.ex. autotruck
medan den skall lsa ut om en mdnniska
forsdker g& igenom.

3

Kabelfdrgerna giller JOKAB standardkabel.
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

(Anmarkning Remark Konstr Design[Godk Appr [Datum Date Blad Sheel
LJUSBOM SPOT MED TIDSATERSTALLNING ] = s 20110318
SAFETY LIGHT BEAM SPOT WITH TIME—LIMITED RESET —JOKAB SAFETY— Riad Drawn [Sidor Pages [REn o Drawing o Forts Cant

A MEMBER OF THE ABB GROUP Js HE3811B—01
SEE DISCLAIMER ON PAGE 4:61
1 2 3 4 5 6 7 8 9 10
EDEN 1 TRANSMITTER 1 RECIEVER 1
%
SPOT.T SPOT.R
N 4 LIMIT SWITcH
ot |4 e ' ’ SENSOR ’7
RESET MUTING
“ 3‘4‘5 g HEHE 3w 1-5W ?
240C
+ - + - + -1 24vDC
e |m |+ |0 e T P e
EE;‘EE 5%‘53‘? ;E‘sié
HHEEE HHHEEREHEE
24vDC l 1 l l 1° l 24vDC
info Q9
‘ 1 \
J | I [
1 1 1 1 J . L L
Al A1 A2 S1 Bl T1 B2 R1 X1 X4 A2| A1 st A2 S2 S3 L1 L2 |A3 | A1 A2 S13S14524523S34 X1 X2 T T2 T3
+ - Test/Auto| + iL - K;‘ + - InA InB Test s |
24vDC Reset 24v0C us. N
Type: VITAL1  JOKAB SAFETY 24vDC Type:SHT2 ’
1 1] e e Type:TINA SA JOKAB SAFETY —
Vo) \ JOKAB SAFETY
tl A
13 14 23 24 Y14 Y14 13 14 23 24
1 : T
Ngr bdda givarna fér forbikoppling péverkas l v
forbikopplas jusbommen. Den dr forbikopplad On actuating both sensors the lightbeam is
sd ldnge givarna fdrblir paverkade eller Info PLC Info PLC bypass connected. It remains so until the

sensors are de—actuated but no longer than
the selected time limit. When the bypass
connection has ceased both sensors must be
de—actuated and octuated for the byposs

to start again.

The circuit can be used to achieve possibility
to pass the lightbeam with e.g. an AGV
while it must trip when o person tries to
cross.

Anmirkning Remark
LJUSBOM MED TIDSFORBIKOPPLING 0,2—40 SEK.
LIGHTBEAM WITH TIME—LIMITED BYPASS 0,2-40 S.

=JOKAB SAFETY= .-

A MEMBER OF THE ABB GROUP

Konstr Desion[Godk Appr [Datum _Date Blod Shoot
20110318
[Sidor_Pages [Ritn nr_Drawing o Forts
HE3824C-01

SEE DISCLAIMER ON PAGE 4:61

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY
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HE3824D-01 Connection Example
Eden and Bypassed Light Beam with Eden

1 2 3 4 5 6 7 8 9 10
EDEN 1
N TRANSMITTER 1 RECIEVER 1
SPOT..T SPOT. R
N 7
sont |G e =
RESET MUTING
1-5W
HEEE: FER [T B s e
+ JL - U 1 + - + - U
e [ e o
HEHAEER HHBHEREEAEHR
R HHEHERHEHEER
24VDC 1 l 1

info

TTO‘M" TTOO o

o

°
A1 Al A2 st B1 T1 B2 R1 X1 X4 A2 A1 ?LAZ‘SI}JS{ [RES3
Test/Autql
24VDC Reset M
Type: ITALT ~ JOKAB SAFETY 24VDC
. Type:TINA 5A
1 1 B2 B1
I JOKAB SAFETY
2 2
13 14 23 24 Y14 y1‘4
) *) Kabelférgerna gdller JOKAB standardkabel.
Note! Refer to the Vital 1 manual *) Colour coding refers to JOKAB cable.
Info PLC for internal configuration of Y14 Info PLC
when used together with the light

bearn Spot 10/35

Anmarkning Remark Konstr DesignjGodk Appr[Datum Date
EDEN OCH FORBIKOPPLAD LJUSBOM MED EDEN

Blad Sheet
EDEN AND BYPASSED LIGHTBEAM WITH EDEN EJOKAB SAFETYE s o oe

Ritad Drawn [Sidor _Pages [Rtn nr_ Drawing o Forts Cont
A MEMBER OF THE ABB GROUP Js HE3824D—01

SEE DISCLAIMER ON PAGE 4:61

HE3824E-01 Connection Example
Light Beams with Time-Limited Bypass 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
X, 7 X, 7
— — —
=] (= (=]
3 ‘ 4 ‘5 SENSOR ’7
MUTING
YT - 1-5W
e[| | <l lafm+]w 2000¢
HEIREER 3 2 HEINEHE
HHEEHE 3|5 HHEEE
24VDC J} J)J:g J} 1 J’ 24VDC
info info
AZ| A1 st A2 52 83 L1 L2 |A3| A1 A2 513514524 S23S34 X1 X2 T1 T2 T3
+ nTarn
+ - InA InB s |
v 44 24v0C w1
A A1 A2 ST BT T B2 R X1 X4 24VDC Type:JSHT2 .
+ - Test,/Aut 3
249G fest/futo Type:TINA SA JOKAB SAFETY L
Type: VITALT  JOKAB SAFETY JOKAB SAFETY ﬁ ] A
-
\1 \1 o] fe2 Y14 13 14 23 24
2 2 T T
I
S PPy v Nér bada givarna fér férbikoppling paverkas 2 On actuating both sensors the lightbeam is
T forbikopplas 1) . Den dr forbikopplad Info, PLC  bypass connected. It remains so until the
\L s& lénge givarna férblir péverkade eller sensors are de—actuated but no longer than
maximalt tills den valda tiden Ispt ut. Nar the selected time limit. When the bypass
Info PLC forbikopplingen upphdrt maste bada givarna connection has ceased both sensors must be
*) Kabelféirgerna giller JOKAB standardkabel. slippas och paverkas for att forbikopplingen de—actuated and actuoted for the bypass
*) Colour coding refers to JOKAB cable. skall starta pa nytt. N to start again. . -
Kopplingen kan anvéndas fér att kunna The circuit can be used to achieve possibility
Note! Refer to the Vital 1 manual passera ljusbormen med t.ex. autotruck to pass the lightbeam with e.g. an AGY
for internal configuration of Y14 medan den skall 18s0 ut om en midnniska while it must trip when a person tries to
when used together with the light forsdker ga igenom. cross.
beam Spot 10/35
Anmérkning Remark [Konstr Design{Godk Appr |Datum Date Blad Sheet
LJUSBOMMAR MED TIDSFORBIKOPPLING 0,2—40 SEK. —] = s 20110318
LIGHTBEAMS WITH TIME-LIMITED BYPASS 0,2-40 S. —JOKAB SAFETY— RtadDrawn | Sdor Pages [Rin v Drawing 7o Forls Cont
A MEMBER OF THE ABB GROUP Js HE3824E—01
SEE DISCLAIMER ON PAGE 4:61

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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HE3824F-01 Connection Example
Eden and 2 Bypass Light Beams with Eden

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
S 4 3 ¢
— D — D q
3w 1-5W
ERERE EHEEEE AR HEERELS 24000
+ - + 1 + - + - 1
HEIREE HEERRE T HEIREE HEIRNHE T HEIREE HEIR R
glE(2 |28 gle(2|8|8 gle(2|28| 8 gle(2|8|8 gle(2|28|8 gle(2|8|8
HHEEES 5|15(3(2]8 |5|%|5(3]8 5|5(3(2|8 |5|%|3(3]8 HHEIEES
24006 1 1 1 1 L 1
o T T - T info - T info ¢ Owio
A [ A A2 ST BI I B2 RI X1 X4 Mmoo a
+ - Test/Autol + -
24VDC Reset v o t*
Type: VITAL1  JOKAB SAFETY *) Colour coding refers to JOKAB cable. 24VDC
] ] -+ *) Kabelfdrgemna gdller JOKAB standardkabel. Type:TINA 5A
V)] esLde JOKAB SAFETY
vy
13 14 23 24 Y14 Y14
Note! Refer to the Vital 1 manual
Info PLG for internal configuration of Y14 Info PLC
when used together with the light
beam Spot 10/35
[Anmrkning Remark Konstr Design[Codk Appr [Datum Date [Blad— Sheet
EDEN OCH 2 FORBIKOPPLADE LJUSBOMMAR MED EDEN ] = s 20110318
EDEN AND 2 BYPASS LIGHTBEAMS WITH EDEN —JOKAB SAFETY_

Ritad Drawn [Skdor _Pages [Rin i Drawing no Forts Cont
A MEMBER OF THE ABB GROUP s HE3824F—01
SEE DISCLAIMER ON PAGE 4:61
Eden and 2 Separately Bypassed Light Beams
1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECIEVER 1 WS TRANSMITTER 2 RECIEVER 2 bl ECEN 2 bl
24vDC 24VDC
SPOT..R SPOT..T SPOT..R
*’/ % x4
. g
+ - +
T (S e e [+ o
HEBHEEHEBEE HEAHE
24v0C HHEHEEHHEEE HHHHE
TT J;é)%Té Té% s
info
[ ushm2 1
ppe e e O
I r 1
Al A1 A2 S1 B1 T B2 R1 X1 X4 A2 A1 i_iLAz ‘SI_EI'JS'}‘LU 2 ‘ ‘ A3 A1 i_YLAZ 'SI_ZI'JS}LU 2
+ - Test/Aut
24vDC iy vore | | T
Type: VITALT  JOKAB SAFETY 24vDC | | 24vDC
. Type:TINA 5A ror 2 Type:TINA 5A
RS H\ & JOKAB SAFETY | seoT 1 ‘ JOKAB SAFETY
L NS T
13 14 23 24 Y14 V%" } EDEN 1 } s
l L J l
Info PLC Note! Refer to the Vital 1 manual Info PLC nfo PLC
for internal configuration when
used together with the light beom
Spot 10/35
|Anmirkning Remoark: Konstr Design[Codk Appr [Datum Date [Blad Sheet
EDEN OCH 2 SEPARAT FORBIKOPPLADE LJUSBOMMAR —_— —1 20110318
EDEN AND 2 SEPARATELY BYPASS OF EACH LIGHTBEAM =JOKAB SAFETY= G v S Pages W Drawing 7o [Fors ot
A MEMBER OF THE ABB GROUP Js HE3824G-01

SEE DISCLAIMER ON PAGE 4:61
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HH3300A Connection Example
Vital 1 with Different Types of Safety Devices and M12-3A

1 2 3 4 5 6 7 8 9 10
EMERGENCY STOP 1 LIGHT GRID 2 EDEN 3 TRANSMITTER 4 RECEIVER 4 INTERL. DOOR/HATCH 5 SAFETY MAT/
N « SPOT.T SPOT.R , JSNYSB SAFETY STRIP 6
,,,,, N

r— 551 e f 3
Cad ) e i1 [P ES NN ED

== | [Transmitter/Receiver| | @
| | [+ =711 | ADAM | | EVA 2]+ TTz[3]4]s
| | 123456 y - + -1

Tina 3 | o% WHQ\ BEHEE o lan]e ]

| :\ | bidbi o ol ar=sreen | 4on - ar 2 ° AR
PTG N LEEE

T- A\

The colour coding and the cable screen refers to the JOKAB cable.
Kabelfdrgerna och skdrmanslutningen gdller JOKAB standardkabel.

Al A2 St B1 T1 B2 Ri X1 X4
+ - Test/Auto] M12 Connector/Cable
24v0C Reset Pin 1 = brown 4
Type: VITALT JOKAB SAFETY Pin 2 = white  nin
. Pin 3 = blue -
R EERE BRizoy v
2 2
13 14 23 24 Y14 Info
[Anmdrkning Remark [Konstr Design{Godk Appr |Datum  Date. Blad  Sheel
VITAL1 MED OLIKA TYPER AV SAKERHETSGIVARE OCH M12-3A — — JS 20070830
VITAL1 WITH DIFFERENT TYPES OF SAFETY DEVICES AND M12-3A —JOKAB SAFETY— Ritad Drawn |Sidor _Pages |Ritn nr_ Drawing no Forls Cont
A MEMBER OF THE ABB GROUP Js HH3300A
SEE DISCLAIMER ON PAGE 4:61
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
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HH3302D Connection Example
Vital 1 with Tina 8A and Different Types of Safety Devices
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HH3400A2 Connection Example
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HBOOO6A Connection Examp

le

Vital with 4 Eden Units + Reset via M12-3E and Tina 4A
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HBOO0OO1A Connection Example

Pluto with Smile Emergency Stop Unit + Reset via M12-3E and Adam via Tina 4A
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HBOOO3A Connection Example

Pluto with Smile and Inca Emergency Stop Units, via Tina 11A and Tina 4A
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HH3301D Connection Example
Vital 1 and Tina 8A with Different Safety Device Types
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Component List - Vital/Tina

Designation

Ordering Information

Description

Vital 1

2TLJ020052R1000

Safety controller with 2 safety outputs, uses unique dynamic signal
technology, automatic or manual supervised reset, test input for moni-
toring of external positive guided relays/contactors, 5 LED indicators,
1 dual purpose information output, quick release terminal blocks, 22.5mm
wide, 24VDC supply. Meets safety category 4, dynamic self test.

Vital 2

2TLJ020070R4300

Safety controller with 2 independant input circuits, up to 10 devices
per circuit. 2 output groups. Group 2 can be set for time delay. LED
indication and three different modes of operation. 24VDC supply.
Meets safety category 4.

Vital 3

2TLJ020070R4400

Safety controller with 2 independant input circuits. Circuit 1 is for 2
channel devices, circuit 2 is for up to 10 dynamic devices. 2 output
groups. Group 2 can be set for time delay. LED indication and three
different modes of operation. 24VDC supply. Meets safety category 4.

Tina 1A

2TLJ020054R0000

Tina M12 dynamic port plug for Tina 4A/8A connection blocks. Must
be used to fill empty ports not used on connection blocks. Multi-function
status indicator LED.

Tina 2A

2TLJ020054R0100

Dynamic adapter for connecting potential free dry contact safety devices
to the Vital 1 controller or Pluto Safety PLC. M20 thread connection for
direct connection to the safety device or safety device enclosure, multi-
function status indicator LED, integrated information output 24VDC -
10mA. Comes with plastic locking nut.

Tina 2B

2TLJ020054R1100

Dynamic adapter for connecting potential free dry contact safety
devices to the Vital 1 controller or Pluto Safety PLC. Multi-function
status indicator LED, integrated information output 24VDC - 10mA.
For mounting inside of an enclosure.

Tina 3A

2TLJ020054R0200

Dynamic adapter with 5 pole M12 male quick disconnect for connecting
potential free dry contact safety devices to the Vital 1 controller or
Pluto Safety PLC. M20 thread connection for direct connection to the
safety device or safety device enclosure, multi-function status indicator
LEDs, integrated information output 24VDC - 10mA. Comes with plastic
locking nut.

Tina 3Aps

2TLJ020054R1400

Dynamic adapter with 5 pole M12 male quick disconnect for connecting
potential free dry contact safety devices to the Vital 1 controller or
Pluto Safety PLC. M20 thread connection for direct connection to the
safety device or safety device enclosure, multi-function status indicator
LEDs, integrated information output 24VDC - 10mA, 24VDC and 0VDC
power leads for powering up devices. Comes with plastic locking nut.

Tina 4A

2TLJ020054R0300

Dynamic 4 port connection block for connecting up to 4 safety devices
with dynamic signal. Ports are 5 pole M12 female quick disconnects.
Cable gland cover with internal terminal block for wiring 24VDC supply,
dynamic signal input/output from Vital 1 controller or Pluto Safety PLC
information outputs for each port, and summation output.
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Component List - Vital/Tina

Designation Ordering Information  Description

Tina 5A 2TLJ020054R0400 Dynamic bypass connection module for bypassing safety devices
with dynamic signal connected to Vital 1 controller. Can bypass one or
multiple devices at once. 24VDC supply, LED indicators, information
output Y14 rated at 24VDC - 10mA, quick disconnect terminal blocks,
22.5mm wide and monitoring of bypassing light (24VDC - 1 to 5W

maximum).

Tina 6A 2TLJ020054R0600 Dynamic adapter with in-line 5 pole M12 male & female quick discon-
nects for connecting safety mats or strips with M12 connector to the
Vital 1 controller or Pluto Safety PLC. Multi-function status indicator

LEDs, integrated information output 24VDC - 10mA.

Tina 7A 2TLJ020054R0700 Dynamic adapter, din rail mount with quick disconnect for connecting
potential free dry contact safety devices to the Vital 1 controller or
Pluto Safety PLC. Multi-function status indicator LEDs, integrated

information output 24VDC - 10mA.

Tina 8A 2TLJ020054R0500 Dynamic connection block with 8 ports for connecting up to 8 safety
devices with dynamic signals. Ports are 5 pole M12 female quick
disconnects. Cable gland cover with internal terminal block for wiring
24VDC supply, dynamic signal input/output from Vital 1 controller and

information outputs for each port.

Tina 10A 2TLJ020054R1200 Dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller or Pluto Safety
PLC. 8 pole M12 female quick disconnect for direct connection to the
safety device or safety device enclosure, multi-function status indicator

LEDs, integrated information output 24VDC - 10mA.

Tina 10B 2TLJ020054R1300 Dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller or Pluto Safety
PLC. 5 pole M12 female quick disconnect for connecting a local reset
and power off push button. 8 pole M12 female quick disconnect for direct
connection to the safety device or safety device enclosure, multi-function

status indicator LEDs, integrated information output 24VDC - 10mA.

Tina 10C 2TLJ020054R1600 Dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller or Pluto Safety
PLC. 5 pole M12 female quick disconnect for connecting and powering
the transmitter. 8 pole M12 female quick disconnect for direct connection
to the safety device or safety device enclosure, multi-function status

indicator LEDs, integrated information output 24VDC - 10mA.

Tina 11A 2TLJ020054R1700 Dynamic 2 port connection block for connecting up to 2 safety devices
with dynamic signals. Ports are 5 pole M12 female quick disconnects.
5 pole M12 male quick disconnect for connecting the safety devices
to the Vital 1 controller. Multi-function status indicator LEDs, integrated

information output 24VDC - 10mA.

Tina 12A 2TLJ020054R1800 Dynamic 2 port connection block for connecting up to 2 safety devices
with dynamic signals and locking inputs. Ports are 8 pole M12 female
quick disconnects. 8 pole M12 male quick disconnect for connecting
the safety devices to the Vital 1 controller. Multi-function status indicator

LEDs, integrated information output 24VDC - 10mA.
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Component List - Vital/Tina

Designation Ordering Information

Description

M12-3A 2TLA020055R0000

M12 'Y connector for series connection for Vital/Pluto safety devices
such as Eden Sensors, Smile E-Stops, Inca E-Stops, Spot Single Beams,
and Tina Dynamic Adapters. 5 pole M12 female quick disconnect
connector for connection of the safety device. 5 pole M12 male quick
disconnect for connecting 24VDC, 0VDC and the dynamic transmit
signal to the field devices. 5 pole M12 female quick disconnect con-
nector for either the continuation of the circuit or the return of the
dynamic receive signal to the Vital 1/Pluto controller.

M12-3B 2TLA020055R0100

M12 Y connector for the parallel connection of 2 Vital/Pluto safety
devices such as Eden Sensors, Spot Signal Beams and Tina Dynamic
Adapters. Two 5 pole M12 female quick disconnect connectors for
connection of the safety devices. 5 pole M12 male quick disconnect
for connection to the Vital 1/Pluto controller.

M12-3D 2TLAO020055R0300

M12Y connector parallel Connection. 1 M12 8 pole female connector
for connection of the Focus Receiver, 1 M12 5 Pole female connector
for connection of the Focus Transmitter and 1 M12 8 pole male con-
nector for panel connection.

M12-3E 2TLA020055R0200

M12 'Y connector for the connection of 2 different safety or non-safety
circuits in one cable. 5 pole M12 female quick disconnect connector
for connection of the first circuit. 5 pole M12 female quick disconnect
connector for connection of the second circuit. 5 pole M12 male quick
disconnect for connection to 1Qs on the Pluto controller.

M12-C61 2TLA020056R0000

Cable single ended 6 meter black PVC jacket with straight 5 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C101 2TLA020056R1000

Cable single ended 10 meter black PVC jacket with straight 5 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C201 2TLAO020056R1400

Cable single ended 20 meter black PVC jacket with straight 5 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C61V 2TLA020056R0100

Cable single ended 6 meter black PVC jacket with angled 5 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C101V 2TLA020056R1100

Cable single ended 10 meter black PVC jacket with angled 5 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C62 2TLA020056R0200

Cable single ended 6 meter black PVC jacket with straight 5 pole
M12 male molded connector, 22AWG conductors, overall braid shield.*

M12-C102 2TLA020056R1200

Cable single ended 10 meter black PVC jacket with straight 5 pole
M12 male molded connector, 22AWG conductors, overall braid shield.*

*Screen connected to pin 7 (OVDC) on male connector.
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Component List - Vital/Tina

Designation Ordering Information  Description

M12-C112 2TLA020056R2000 Extension cable 1 meter, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C312 2TLA020056R2100 Extension cable 3 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C612 2TLA020056R2200  Extension cable 6 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C1012 2TLA020056R2300  Extension cable 10 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C2012 2TLA020056R2400  Extension cable 20 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C63 2TLAO20056R3000  Cable single ended 6 meters black PVC jacket with straight 8 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C103 2TLAO20056R4000  Cable single ended 10 meters black PVC jacket with straight 8 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C203 2TLAO20056R4100  Cable single ended 20 meters black PVC jacket with straight 8 pole
M12 female molded connector, 22AWG conductors, overall braid shield.

M12-C134 2TLA020056R5000 Extension cable 1 meter, black PVC jacket with straight 8 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-C334 2TLA020056R5100 Extension cable 3 meter, black PVC jacket with straight 8 pole M12
male/female connectors, 22AWG conductors, overall braid shield.*

M12-CT0122 2TLA020060R0000  Transfer cable 10cm, black PVC jacket with 2 straight 5 pole M12 male
connectors, 22AWG conductors, overall braid shield. Pin 2 transfers to
pin 4 for connection to M12-3A'Y connector.

M12-CT0214 2TLA020060R0100 Extension cable 20cm, black PVC jacket with straight 5 pole M12
female, 8 pole M12 male connectors, 22AWG conductors, overall
braid shield.

M12-CT0232 2TLA020060R0200 Extension cable 20cm, black PVC jacket with straight 5 pole M12 male,
8 pole M12 female connectors, 22AWG conductors, overall braid shield.

M12-CTO0134F 2TLA020060R0300 Extension cable 1m, black PVC jacket with straight 8 pole M12
male/female connectors, 22AWG conductors, overall braid shield.
Transfer pins.

C5 2TLA020057R0000 Cable 5 conductors, 22AWG, black PVC jacket cable with overall
braid shield. Per meter. OD - 5.5mm +/- .15mm.

C8 2TLA020057R1000 Cable 8 conductors, 22AWG, black PVC jacket cable with overall
braid shield. Per meter. OD - 6.3mm +/- .15mm.

C9 2TLA020057R1500  Cable 7 conductors at 20AWG and 2 conductors at 18AWG,
aluminum shield, drain. Per meter. OD - 8mm. For use with Tina 4A.

C13 2TLAO020057R2000  Cable 11 conductors at 20AWG and 2 conductors at 18AWG,

aluminum shield, drain. Per meter. OD - 9mm. For use with Tina 8A.

*Screen connected to pin 7 (OVDC) on male connector.

ABB JOKAB SAFETY
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Component List - Vital/Tina

Designation Ordering Information  Description

M12-C01 2TLA020055R1000 5 pole M12 female field retro-fittable connector with screw terminals

for connecting wires. Cable diameter range 2.5 - 6.5 mm.

M12-C02 2TLA020055R1100 5 pole M12 male field retro-fittable connector with screw terminals
for connecting wires. Cable diameter range 2.5 - 6.5 mm.

M12-C03 2TLA020055R1600 8 pole M12 female field retro-fittable connector with screw terminals
for connecting wires. Cable diameter range 2.5 - 6.5 mm.

M12-C04 2TLA020055R1700 8 pole M12 male field retro-fittable connector with screw terminals

for connecting wires. Cable diameter range 2.5 - 6.5 mm.

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Why should | use
Safety Relays?

...to meet existing safety standards!

“A fault in the hardware or the software of the control
system must not lead to hazardous situations.” This
is the requirement in the EU’s Machinery Directive
2006/42/EG 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.

A safety relay will fulfill these requirements. A safety
relay has, for example, inputs that are checked for
short-circuits and 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

...1o supervise safety devices!

b L
=)

-

Light
Curtains

2-Hand
Devices

3-Position
Devices

to start if both circuits are ok.
The safety standard describes various safety cat-
egories depending on the level of risk and applica-

tion. One single universal relay with selectable safety

categories solves this.

...for safe stops and reliable restarts!

b=

Safety Emergency Safety Strips Safety
Interlock Stop and Guard
Switches Buttons Bumpers Mats

Dual stop signals when
the gate is opened...

Entering or putting a
hand or limb into a haz-
ardous area, must cause
all machines that can
cause a 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, the
cables and gives dual
stop signals.

Supervised reset when
there can be a person
within the risk area...

Make sure that nobody
is within the restricted
area when activating the
reset button. A super-
vised reset button must
be pressed and released
before a reset can occur.
Many serious accidents
have been caused by an
unintentional and unsu-
pervised reset.

Timed reset when you
cannot see the entire
risk area...

Sometimes a double

reset function is necessary
to make sure that no one

is left behind in the risk
area. First, after ensuring
no other person is inside
the hazardous area, the
pre-reset button must be
activated, followed by the
reset button outside the
risk area within an accept-
able time period e.g. 10
seconds. A safety timer
and a safety relay can pro-
vide this function.

Automatic reset for
small hatches...

Where body entry is not
possible through a hatch,
the safety circuit can be
automatically reset.

The safety relays are
reset immediately when
the hatch interlock switch
contacts are closed.

ABB JOKAB SAFETY
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The Smallest and Most Flexible

Safety Relays on the Market!

We have the most flexible safety relays on the market.
Our first universal relay was developed nearly 20 years
ago. Today the flexibility is even greater and the 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
(category 4 according to EN 954-1/EN ISO 13849-

1). A machine supplier can therefore, with one single
safety relay, select the input configuration that best
suits his customer’s safety requirements. In addition,
our safety relays have detachable connector blocks
for ease of replacement and testing.

As our universal relay incorporates all input options,
it is compatible with all our previous safety relays as
well as with other manufacturers products.

Is a universal relay expensive? No, our latest pat-
ented construction is extremely simple and the number
of major components is less compared to our previ-
ous universal relays. This means that our safety relays
are even more reliable and economical than before.

We also have gained a great deal of experience from
creating safety solutions for our own systems.

It would be our pleasure to share these experiences
with you! Please do not hesitate to contact us if you
should require any other safety solutions.

Inputs for various safety devices

Detachable
connector
blocks

Outputs for program
stop, gate opened or closed
and reset indication

Input for manual or automatic resetting

RT7: The most flexible
Safety Relay on the market!

Some of the advantages
with JOKAB SAFETY’s
Safety Relays...
B Universal relays

B Excellent reliability
B Approved in Europe,

B Permits the use
of long runs of cables

M Functions set

USA, Canada by external
M Supervised reset hardwwgd I|_n ks
B Time reset M LED indication and

outputs for indication

W Small and compact B Powerful switching

H Detachable

s connector blocks capacity

afety outputs for immediate

and delayed stops at optional times u Iéngsﬁfnvgﬁro n

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY

5:3



5:4

Creating a Control Reliable Safety System

Where required by the appropriate ANSI standard
(example clause 4.5.4 of RIA 15.06.1999), the impor-
tance of using safety relays to achieve control reliable
circuits can be explained. Control Reliable Systems

start
I
0 © (=)
wa
11 | G

Start

E-Stop _T_
—;;:!1‘ JE @
H HS
CR2
_| l_.

CR1

1| 11 Fany

1 \J

E-Stop
oo ©)
Il

1| CR1
CR1
CR3
Q:0 : : “CR2"
CR2
Rosst g Goecs
I CR1 CR2
0 O LA LA {cra)}
Al Al A\
----------------------------- LT
]
1 CR2 CR3
] 1 1| LA {cor)
1T i Al o/

Note: Safety Category only refers to the safety relay configuration,
input devices, output devices and wiring must be considered for a
safety category of the system.

must be designed “such that a single component failure
within the system does not prevent the stopping
action from taking place but will prevent successive
system cycle until that failure has been corrected.”

Ladder Diagram of a Common
Emergency Stop Circuit

In this typical emergency stop circuit the weakest

link is relay CR1. The contacts of CR1 can weld
closed or, since this relay is spring applied, it can fail
mechanically. If this failure occurred, energy to the load
would continue resulting in an UNSAFE CONDITION
that would cause machine damage and/or personnel
injury. ANSI standards and OSHA regulations demand
prevention of such a condition.

Ladder Diagram using two Force-Guided
Relays to Achieve Redundancy

According to the definition of control reliability we
need to guard against failure of CR1. It is one source
for a single component failure. Redundancy is not
sufficient. If one of the two relays fail you are back to
square one— with redundancy lost, the second relay
could fail on a subsequent machine cycle.

We must monitor the condition of the redundant re-
lays. Force or positive guided relays provide the best
solution to accomplish monitoring.

Ladder Diagram of a Circuit using
three Force-Guided Relays

This circuit is approaching control reliable. Using
positive guided relays offers redundancy and cross-
monitoring, but does not monitor for short circuits
or reset problems.

ABB JOKAB SAFETY
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Note: Safety Category only refers to the safety relay configuration,
input devices, output devices and wiring must be considered for a
safety category of the system.

Ladder Diagram using three
Force-Guided Relays

Advantages
B Has redundancy and cross-monitoring

Disadvantages (in comparison
to the Jokab Safety Relay)

B No safety approvals

M 38 wiring points

W High chance of wiring errors

M Installation is labor intensive

B More costly

M Larger in overall size (panel space)

M Easy to tamper with and bypass connections
B No short circuit protection on the inputs

B Reset is not monitored

I Difficult to troubleshoot

B The more contacts needed, the
more complicated the circuit.

Wiring Diagram using a RT6 Jokab Safety
Relay connected in Input Configuration Mode 4
to Achieve Control Reliability Electrically

Advantages (in comparison to
the 3 Force-Guided Relays Circuit)

B Control reliable electrically
B Has redundancy and cross-monitoring

M 4 input configuration modes which are hardwire
selectable (selectable category of safety)

M 2 reset configuration modes which are
hardwire selectable

B Manual supervised reset mode monitors
the button and wiring against failure

B Input configuration modes 3 and 4 monitor all
input devices and wiring against failure

B Monitors external positive or force-guided
contactors/relays

B Universal (multi-purpose)
B Retrofits easily into existing systems

M 5 LED indicators: Power On, Input 1, Input 2,
Output K1 and Output K2

B 3 NO safety outputs, 1 NC monitoring output

M 2 transistor outputs for input status
and output status

B Available in a variety of source voltages

B Terminal strips are removable for easy change
M 17 wiring points

H Cost effective

B Compact in size (45 mm in width)

B Several safety approvals

888-282-2123 e www.jokabsafetyna.com
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Safety Relays Summary
Which Safety Relay should you choose?

First of all, we 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:
e the table below dividing the safety relays
into application fields
e the table on the opposite page showing possible
input and output options

¢ the relevant data sheet giving comprehensive
information about each specific safety relay

e the circuit diagram for various applications are
located in "Connection Examples’ beginning on
page 5:44

Note: All earlier type 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 = Safety | Expansion
Relays E = | Timers | Relays
5 b
. e Ele o
E ¥ g b o |E B = S 5
e 28888 8|83 555 5
o o o = = = = = = = T L L <2y
Interlocking Switch/Gate/Hatch ° ° ° ° ° ) ) °
Light Curtains e o o o
Light Beams ° ° ° °
Safety Mats e o o ®
Contact Strips e o o e o
Two-Hand Control Device °
Emergency Stop e o o o o o o o
Hold to Run/Enabling Device e o o o o o °
Foot Control Device ° ° ° ° ° ° °
Area Supervision ° ° ° ° ° °
Time Resetting °
Time Bypassing e o
Inching °
Output Expansion ° ° ° ° ° ° ° ° ° °
Delayed Output ° ° o o °

Input Alternatives

Single-Channel, Two-channel,
1 NO from +24V ;} 2NO from +24V % %
Safety Category 1 Safety Category 3

The input must be closed Both the inputs must be closed
before the outputs can before the outputs can be activated.
be activated. A stop signal A stop signal is given if one or both of
is given when the input is the inputs are opened. Both the inputs

Two-Channel,

1NO & 1NC %
from +24 V

Safety Category 4

One input must be closed and one
must be opened before the outputs
can be activated. A stop signal is given

| 1
1NO from0V & % g ;
1 NO from +24 V
Safety Category 4
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

Two-Channel, é

opened. must be opened and reclosed before if one or both of the inputs change opened. Both the inputs must be opened
the outputs can be reactivated. A short- position or if the inputs short-circuit. and reclosed before the outputs can be re-
circuit between the inputs is not moni- Both inputs must be put into their ini- activated. Stop signal is given if there is a
tored by the safety relay. Category 4 tial position before the outputs can be short-circuit between the inputs.
can only be achieved if a safety device reactivated.
with short circuit monitored outputs is
connected.
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Technical Data

* indiicates the possibility of selecting delayed outputs
o indicates one relay contact per output
(other relays having two contacts per output)
¥ delayed
o category 4 depending on connection (when used as
expansion relay with Pluto Safety PLC, then category 4)
1 fixed 0.5 s delay

RT6
RT7
RT9

Safety
Relays

JSBRT11

JSBT5T
BT50T
BT51T
BT50
BT51

Expansion
Relays

E1T

JSR1T
JSR2A
JSR3T

Safety Category

N
\
~

+ | JSBR4
+ | JSBT4

—
|
~
—
|
~
—
|
~

-
A
o
-
1
~
o
-
1
~
o
-
1
~
o
-
1
~
o

-
A
-
A
-
A
-
A
-
A

-
A

Safety Input

Single-Channel, 1 NO from +24 V

Two-Channel, 2 NO from +24 V

Two-Channel, 1 NO & 1 NC from +24 V

Two-Channel, 1 NO from 0 V & 1 NO from + 24 V

Contact Strips/Safety Mats

Reset & Test Input

Monitored Manual

Automatic/Unmonitored Manual

Testing of Contactors, Relays, Valves, etc.

Output

NO

4 4 4

NO Delayed

3t 3 4

4 4

20

NO Impulse Outputs

20 2o

NC

1 1

NC Delayed

1t 1

1*

Information Output

Switching Capacity (Resistive Load)

6A/250VAC/1500VA/150W

4A/250VAC/1000VA/100W

20 2o

20

6A/250VAC/1380VA/138W

2t

10A/250VAC/1840VA/192W

Width (mm)

45

45 225 100 45 45

22.5 225225 225 22.5

45 451|225 45

22.5

Supply Voltage

12VDC

24VDC

24VAC

48VAC

115VAC

230VAC

Contact strips/
Safety Mats é
Category 3,

uptoPLd

For an unpressurized mat/strip, both the relay inputs must
be closed for the outputs to be activated. In the case of an
activated mat/strip and short-circuit input channels, the relay
will be de-energized. Current limitation prevents the safety
relay from being overloaded when the channels short-circuit.

Monitored
Manual Reset

A monitored l

reset means that the safety
relay will not be reset if the re-
set button gets jammed when
pressed in or if the input short-
circuits. In order for the reset-
ting to be complete, the input
must be closed and opened
before the outputs can close.

Automatic/
Unmonitored
Manual

Reset

Automatic reset means
that the outputs are closed
immediately when both
the input conditions are
satisfied and the test input
is closed.

Testing of

N
ContaCtorsy ﬁ" - VLT[ST
Relays ™m

and Valves

Can be carried out with both

automatic and manual reset.

Note: If serial contacts are connected to the input, the Safety Category is made lower for two-channel connections. Safety Category only
refers to the safety relay configuration. Input devices, output devices and wiring must be considered for a safety category of the system.
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RT6 Safety Relay
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
required for each installation. All this is possible be-
cause the RT6 has the most versatile input option ar-
rangement 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 passed through. Automatic reset can be used
for small hatches, if deemed acceptable from a 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.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

ARR

553 X1 X4

+A1 513 514 534 13 I3
(LA |

I T

|l

v ) RT6 1-_=.:'-M.1':| W
|

24

B 2= === -}- \

Applications

B Emergency Stops

M Light Curtains

B Three Position Devices

M Interlocked Gates/Hatches
B Magnetic Switches

H Light Beams

H Safety Mats

M Contact Strips

M Foot-Operated Switches

Features

Ml Five input options

M Single or dual channel input

B Manual supervised or automatic reset

H Test input for supervision of
external contactors

B Width 45 mm

B LED indication of supply, inputs, outputs,
short-circuit and low voltage level

B 3 NO/1 NC relay outputs

M Two voltage free transistor
information outputs

W 24 VDC
M 24, 48, 115 or 230 VAC
M Quick release connector blocks

Approvals

TOVNord @ C €

ABB JOKAB SAFETY
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RT6 Technical Information

Inputs

The RT6 can be configured to operate in either
of the following input options:

1. Single channel, 1 NO contact from +24 V DC,
safety category 1.

2. Dual channel, 2 NO contacts from +24 V DC,
safety category 3.

3. Dual channel 1 NO, 1 NC contact from +24 V DC,
safety category 4.

4. Dual channel, 1 NO contact from 0V and 1 NO
contact from +24 V DC, safety category 4.

5. Safety mats/contact strips 1 ‘contact’ from 0V and
1 ‘contact’ from +24 V DC, safety category 1.

Note: Safety category only refers to the safety relay configuration,
input devices, output devices and wiring must be considered for a
safety category of the system.

When the input/inputs are activated and the test/super-
vised reset is complete, relays 1 and 2 are energized.
These are de-energized when the input/inputs are
de-activated in accordance with the input option cho-
sen or in case of a power failure. Relays 1 and 2 must
both be de-energized before the RT6 can be reset.

Transistor Output Status Information

The RT6 has two voltage free transistor outputs that
can be connected to a PLC, computer or other moni-
toring 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 passed through,
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), if for
example, contactors and valves etc. are de-energized/
de-activated before a restart is allowed.

Connection of Supply

DC Supply AC Supply
ov ov .
A1 A2 S23 S53

The RT6 DC option should be sup-

The RT6 AC option should be sup-

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. See connection option 5.

Safety Level

The RT6 has internal dual and supervised safety
functions. Power failure, 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 short-circuits and power failures are
supervised. This in combination with double 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 appropriate directives and standards. Examples
of such are: 98/37/EC, EN ISO 12100-1/-2, EN 60204-1
and EN 954-1/EN ISO 13849-1.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

A1 S13 853 S14S24 S34 544 Y13 1323 33 41
Q9 92999
Input circuit ?? ?
Y
1 2 9
|Test—reset Auto reset | ll l
- Y14Y24
A% % ** oxi x4 14 24 34 42
**Only for AC supply

DC Supply of AC Units

+24V

All AC-units can also be supplied

plied with +24 V on A1 and 0 V on A2. plied with the appropriate supply volt- by +24 VDC to S53 (OVDC to S23).

age via connections A1 and A2.

The 823/_4_ must be connected
to protective earth.

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.

888-282-2123 e www.jokabsafetyna.com
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RT6 Connection of Safety Devices

1. Single Channel,
1 NO from +24V

3. Dual Channel, 1 NO,
1 NC from +24V

S13 MSM Bs44 (Js23 S24 hsw %smg ﬂ

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

ism 534 %814 ®S44 S24

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 super-
vised if the device connected to the inputs
has short-circuit supervised outputs, e.g.
Jokab Focus light curtains.
RT6 Reset Connections
Manual Supervised Reset
The manual
supervised
reset contact %
connected to 83 X1 Dxa
input X1 must be closed and opened in
order to activate the relay outputs.
RT6 Output Connections
Relay Outputs
The RT6 has 13 923 D33 D41
three (3 NO) ?,? ,,,,, ? ,,,,,
2 ,,,,,,,,,,,,,,,,

mation output. l l l

In order to 14024 D34 D42
protect the RT6
are suppressed by fitting correctly
chosen VDRs, diodes, etc. Diodes are
the best arc suppressors, but will in-

safety outputs
and 1 NC infor-

output contacts it is

recommended that loads (inductive)
crease the switch off time of the load.

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 status 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.

4. Dual Channel, 1 NO from
+24V, 1 NO to OV

£s13 gsu gsm B sa4 iszs%sm

Relay functions as option 2, but a short-
circuit, in this case between inputs S14
and S24, is supervised (safety outputs
are opened).

Automatic Reset

Automatic reset B

is selected when §53  (OX1 X4
S53, X1 and X4

are linked. The relay outputs are then acti-
vated at the same time as the inputs.

*connected to S13 for
safety mat/contact strip

Transistor Outputs

The RT6 has
two (2) s -
voltage free Y13 Y14 Y24

transistor information outputs.

The transistor outputs are supplied with
voltage to Y13, either from S53 (+24V) or
an external 5-30 VDC. 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.

***Note: These outputs are only for
information purposes and must not be
connected to the safety circuits of the
machinery.

5. Safety Mat or
Contact Strip

MSM ésm @sm%szsgsm

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/con-
tact 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 80 mA, the RT6
will not be overloaded when the mat/con-
tact strip is activated or a short circuit is
detected.

Testing External
Contactor Status

Contactors, relays and valves can be
supervised by connecting ‘test’ contacts
between S53 and X1. Both manual super-
vised and automatic reset can be used.

ABB JOKAB SAFETY
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RT6 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 5:62
Color Grey
Weight 335 g (24 VDC)
485 g (24-230 VAC)
Supply

Voltage (A1-A2)

24 VDC +15/-20%,
24/48/115/230 VAC,
+15/-10%, 50-60 Hz

Transistor outputs
External supply to Y13
Y14

Y24
Maximum load of Y14, Y24

Maximum voltage drop at maxi-
mum load

Short-circuit proof

+5 to +30 VDC

Indicates that the input conditions
have been fulfilled

Indicates that the output relays are
activated

15 mA /output

24V

Power consumption
DC supply, nominal voltage
AC supply, nominal voltage

23 W
5.2 VA

Connection S13

Short-circuit protected voltage output, 70 mA + 10% current limitation
(Is used for the inputs S14, S34 and S44)

Connection S53

Short-circuit protected voltage output, internal automatic fuse 270 mA
(Is used for the reset and autoreset inputs X1 and X4)

LED indication

Connection S23
0V connection for input S24

Safety inputs

on® Supply voltage OK, the LED is on
Flashing light in case of
under-voltage or overload

n® n2@® Indicates that the input conditions
are fulfilled

rFre17@:2 Indicates that the output relays are
activated

Mounting

Rail 35 mm DIN rail

Connection blocks (detachable)

Maximum screw torque 1 Nm

Maximum connection area
Solid conductors
Conductor with socket contact

1x4mm2/2x1.5mm2/12AWG
1x2.5mm2/2x1mm?2

S14 (+) input 20 mA
S24 (0V) input 20 mA
S34 (+) input 20 mA
S44 (+) input 30 mA
Reset input X1

Supply for reset input + 24VDC

Reset current

Minimum contact closure time for

300 mA current pulse
at contact, then 30 mA

Protection class
Enclosure
Connection blocks

IP 40 IEC 60529
IP 20 IEC 60529

Operating temperature range

-10°C to + 55°C
(with no icing or condensation)

Operating humidity range

35% to 85%

reset 100 ms Impulse withstand voltage 2.5kV
Maximum external connection Pollution degree 2
cable resistance at nominal volt-
age for T cr’erg;: %eu(sTgé'Z:ycled (CEaI\}el%Oor}q gﬁé 5 :2008)
213 )8(124 534 ?gg 822 at least once a year SIL 3 (EN 62061:2005)
= ’ . PFH4 9.55E-09
esponse ;
At Power on DC/AC <90ms/<220ms Conformity i SOUB/9S/EC
When activating (input-output) <20 ms EN 954-1:1996
When deactivating (input-output) | <20 ms EN 62061:2005
At Power Loss <150 ms EN ISO 13849-1:2008
Relay outputs
NO 3
NC 1
Maximum 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 M M
Maximum total switching capacity ;
Resistive load 12A distributed on all contacts
Minimum load 10mA/10 V (if load on contact has Note:
not exceeded 100 mA) Connector
Contact material Ag+Au flash blocks are
Fuses Output (External) 5A gl/gG detachable
Conditional short-circuit without cables
current (1 kA) 6A gG having to be
Mechanical life disconnected.

>107 operations

888-282-2123 e www.jokabsafetyna.com
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RT7 Safety Relay
Universal Relay with
Delayed ‘Stop’ 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 machin-
ery 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 passed through,
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 out-
puts 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.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

B
553 X1 X4
*A1 513 514 834

Applications

B Emergency Stops

M Light Curtains

H Three Position Devices

M Interlocked Gates/Hatches
B Magnetic Switches

M Light Beams

B Safety Mats

B Contact Strips

B Foot-Operated Switches

Features
M Five input options
M Single or dual channel input
B Manual supervised or automatic reset
W Test input for supervision
of external contactors
B Width 45 mm

B LED indication of supply, inputs, outputs,
short-circuit and low voltage level

l 4 NO/1 NC relay outputs, 2 NO outputs
can be delayed for soft stops

M Delay times: RT7A0; 0.5;1.0;1.5s
RT7B 0; 1.0; 2.0; 3.0 s

M Three voltage free transistor
information outputs

W 24 VDC

W 24, 48, 115 or 230 VAC

M Quick release connector blocks

Approvals

TUV Nord @ (E

ABB JOKAB SAFETY
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RT7 A/B Technical Information

Inputs

The RT7 can be configured to operate in either

of the following input options:

1. Single channel, 1 NO contact from +24 VDC,
safety category 1.

2. Dual channel, 2 NO contacts from +24 VDC,
safety category 3.

3. Dual channel 1 NO, 1 NC contact from +24 VDC,
safety category 4.

4. Dual channel, 1 NO contact from 0V and 1 NO
contact from +24 VDC, safety category 4.

5. Safety mats/contact strips 1 ‘contact’ from 0V and
1 ‘contact’ from +24 VDC, safety category 1.

Note: Safety category only refers to the safety relay configuration,

input devices, output devices and wiring must be considered for
a safety category of the system.

When the input/inputs are activated and the test/super-
vised 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 accordance with the input option
selected. Relays 3 and 4 are either de-energized imme
diately 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 voltage free transistor outputs that
can be connected to a PLC, computer or other monitor-
ing 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 used when the RT7 is
monitoring safety devices that can be passed through,
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 deemed an acceptable risk.

In addition, the RT7 can also test (supervise), if for
example, contactors and valves etc. are de-energized/
de-activated before a restart is allowed.

Connection of Supply

DC Supply AC Supply
7 ov  _ T
51_ A_ZQ _____ S. 23 S53

The RT7 DC option should be sup-
plied with +24 Von A1 and 0 V on

The RT7 AC option should be sup
plied with the appropriate supply
A2. voltage via connections A1 and A2.

The 823/_4_ must be connected
to protective earth.

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. See connection option 5.

Safety Level

The RT7 has internal dual and supervised safety
functions. Power failure, 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 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 double internal
current limitation makes the relay ideal for supervision
of safety mats and contact strips.

Regulations and Standards

The RT7 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
and EN 954-1/EN ISO 13849-1.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

A1 S13S53 S14S24534S44 T0O T1 T2 Y13

1323 31 4353

999 @ QP39IP P9
[ Tnput circuit } -[Time delay] —4— 1)L 3

Nt N2 KB $]4 ﬁ \ h )

[Test-reset  Auto reset l l l l

[ s%a g & xi Sxa Y14Y24Y34 09 29

**Only for AC supply

DC Supply of AC Units

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.

888-282-2123 e www.jokabsafetyna.com
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RT7 A/B Connection of Safety Devices

1. Single Channel,
1 NO from +24V

3. Dual Channel, 1 NO,
1 NC from +24V

S13 m:sm Js44 (Js23 S24 hsm %smg ﬂ

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

ism 534 %814 6544 S24

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 super-
vised if the device connected to the inputs
has short-circuit supervised outputs, e.g.
Jokab Focus light curtains.

RT7 A/B Reset Connections

The manual

Manual Supervised Reset
supervised
reset contact

connected to mﬂ D xa

input X1 must be closed and opened in
order to activate the relay outputs.

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 status 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.

4. Dual Channel, 1 NO from
+24V, 1 NO to 0V

£s13 gsm &514 sa4 iszs%sm

Relay functions as option 2, but a short-
circuit, in this case between inputs S14
and S24, is supervised (safety outputs
are opened).

Automatic Reset
Automatic reset

is selected when S53 X1 X4

S53, X1 and X4
are linked. The relay outputs are then acti-
vated at the same time as tHe inputs.

*connected to S13 for
safety mat/contact strip

RT7 A/B Output Connections

?43 ?53

Relay Outputs
The RT7 has 13 @23
four (4 NO) 1 ? ?
safety
outputs, of ll

which two

can be 14 024

delayed, and

1 NC information output.

In order to protect the RT7 output
contacts it is recommended that loads (in-
ductive) are suppressed by fitting correctly
chosen VDRs, diodes, etc. Diodes are the
best arc suppressors, but will increase the
switch off time of the load.

Transistor Outputs

LYK’: iY‘M iY24 iY34

The RT7 has three (3) voltage free transis-
tor information outputs

The transistor outputs are supplied with
voltage to Y13, either from S53 (+24V) or an
external 5-30 VDC. Y14, Y24 and Y34 fol-
low 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.

¢ Y34 becomes conductive when both the
delay output relays are activated.

***Note: These outputs are only for
information purposes and must not be
connected to the safety circuits of the
machinery.

5. Safety Mat or
Contact Strip

MSM ésm @su%smgsu

Both ‘contact’ inputs from a inactivated
safety mat/contact strip must be made

in order to allow the RT7 relay outputs to
be activated. When the safety mat/con-
tact 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 60 mA, the RT7
will not be overloaded when the mat/con-
tact strip is activated or a short circuit is
detected.

Testing External
Contactor Status

Contactors, relays and valves can be
supervised by connecting ‘test’ contacts
between S53 and X1. Both manual super-
vised and automatic reset can be used.

Time Delay Outputs

RT7ART7B T0 T1 T2 RT7A RT7B T0O T1 T2

|
2o, 0 20 8 F B
S v o1 s &G

Time delays are selected by linking the
appropriate TO, T1 and T2 connections.

When a stop signal is detected a program
stop command is first given to the PLC/servo
which brakes the dangerous machine op-
erations in a ‘soft’ and controlled 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.

0.0s 0.0s
0.5s 1.0s

ABB JOKAB SAFETY
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RT7 A/B Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Conditional short-circuit current
Ordering information See page 5:62 (1 kA), each output 6A gG
Color Grey Mechanical life >107 operations
Weight 405 g (24 VDC) Transistor outputs
550 g (24-230 VAC) External supply to Y13 +5to +30 VDC
Suppl Y14 Indicates that the input conditions
Volit)e?g)é (A1-A2) 24 VDC +15/-20% are fulfilled
- -20%, .
24/48/115/230 VAC, Y24 Indicates ihat the output relays
+15%, 50-60 Hz .
- ’ Y34 Indicates that the delay output
Power consumption relays 3/4 are activated
DC supply, nominal voltage 46 W Maximum load of Y14,Y24, Y34 15 mA /output
AC supply, nominal voltage 8.8 VA

Connection S13

Short-circuit protected voltage output, 70 mA £10% current limitation
(Is used for the inputs S14, S34 and S44)

Maximum voltage drop at
maximum load

24V

Connection S53

Short-circuit protected voltage output, internal automatic fuse, max
270 mA (Is used for the reset and autoreset inputs X1 and X4)

Connection S23
0V connection for input S24

Safety inputs

LED indication

S14 (+) input 20 mA
S24 (0V) input 20 mA
S34 (+) input 20 mA
S44 (+) input 25 mA
Reset input X1

Supply for reset input +24VDC

Reset current

Minimum contact closure time for

600 mA current pulse at contact
closure, then 30 mA

on® Supply voltage OK, the LED is on.
Flashing light in case of under-
voltage or overload

nN® n® Indicates that the input conditions
are fulfilled

re1 @2 Indicates that the output relays
1/2 are activated

t@ Indicates that the delay output
relays 3/4 are activated

Mounting

Rail 35 mm DIN rail

Connection blocks (detachable)

Maximum screw torque 1 Nm

Maximum connection area
Solid conductors
Conductor with socket contact

1x4mm2/2x1.5mm2/12AWG
1x2.5mm?2/2x1mm?2

reset 100 ms
Maximum external connection

cable resistance at nominal

voltage for

S14, S24, S34 300 Ohm
S44, X1 150 Ohm

Protection class
Enclosure
Connection blocks

IP 40 IEC 60529
IP 20 IEC 60529

Response time
At Power on DC/AC

<90/<140 ms

Operating temperature range
24VDC

24-230VAC

-10°Cto +55°C
(with no icing or condensation)
-10°Cto+45°C
(with no icing or condensation)

Operating humidity range

35% to 85%

When activating (input-output) <20 ms

When deactivating (input-output) | <20 ms

At Power Loss <80 ms

Delay time options

RT7A 0; 0.5; 1.0; 1.5 secs

RT7B 0; 1.0; 2.0; 3.0 secs

Relay outputs

NO direct (relays 1/2) 2

NO direct or delayed (relays 3/4) 2

NC (relays 1/2) 1

Maximum switching capacity

Relays 1/2  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
Relays 1/2 total

DC13 24VDC 1A
Max 9A distributed on all

Impulse withstand voltage 2.5kV
Pollution degree 2
Performance (max.) Category 4/PL e

The relays must be cycled
at least once a year

(EN 1SO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFHq 9.55E-09

contacts
Relays 3/4 Resistive load AC 6A/230 VAC/1380 VA
Inductive load AC AC15 230VAC 4A
Resistive load DC 6A/24VDC/144W
Inductive load DC DC13 24VDC 2A
Relays 3/4 total Max 6A distributed on all
contacts
Contact material AgSnOo+ Au flash
Fuses output 1/2 (external) 5A gL/gG
Fuses output 3/4 (external) 3A gL/gG

Conformity 2006/42/EC, 2006/95/EC

2004/108/EC
EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

Note:

Connector

blocks are

detachable

without cables
having to be
disconnected.
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RT9 Safety Relay
Would you like a small
safety relay for all your
safety applications?

If so, 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 devices that can be passed through. Automatic
reset can be used for small safety hatches, if deemed
acceptable from risk assessment.

In addition, the RT9 has a dual function 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 Applications
modern assembly techniques to ensure a highly cost B Emergency Stops
effective solution. M Light Curtains

Choose the RT9 to simplify your safety circuits and B Three Position Devices
reduce your costs. M Interlocked Gates/Hatches
Connection Examples B Magnetic Switches
For examples of how our safety relays can solve M Light Beams
various safety problems, see “Connection Examples” W Safety Mat;
beginning on page 5:44. B Contact Strips

M Foot-Operated Switches

Features

H Five input options

M Single or dual channel input

B Manual supervised or automatic reset

H Test input for supervision of
external contactors

B Width 22.5 mm

B LED indication of supply, inputs, outputs,
short-circuit and low voltage level

M 2 NO relay outputs

B 1 changeover relay with a dual
information output

W 24 VDC
M Detachable connection blocks

Approvals

TOV Nord @ Cé€
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RT9 Technical Information

Inputs

The RT9 can be configured to operate in either
of the following input options:

1. Single channel, 1 NO contact from +24 VDC,
safety category 1.

2. Dual channel, 2 NO contacts from +24 VDC,
safety category 3.

3. Dual channel, 1 NO, 1 NC contact from +24 VDC,
safety category 4.

4, Dual channel, 1 NO contact from 0V and 1 NO
contact from +24 VDC, safety category 4.

5. Safety mats/contact strips 1 ‘contact’ from 0V and
1 ‘contact’ from +24 VDC, safety category 1.

Note: Safety category only refers to the safety relay configuration,
input devices, output devices and wiring must be considered for
a safety category of the system.

When the input/inputs are activated and the test/super-
vised reset is complete, relays 1 and 2 are energized.
These are de-energized when the input/ inputs are
de-activated in accordance 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.

Transistor 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 is used when the RT9 is
monitoring safety devices that can be passed through,
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.

Due to special internal circuits the RT9 can be auto-
matically 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
example, contactors and valves, etc. are de-energized/
de-activated before a restart is made.

Connection of Supply
DC Supply

A1
: Short circuit
protection

2 Y14

| =
z—l_( Automatic Fuse |
A2

earth point.

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.

Safety Level

The RT9 has internal dual and supervised safety
functions. Power failure, 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 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 double 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 appropriate directives and standards. Examples
of such are: 98/37/EC, EN I1SO 12100-1/-2, EN 60204-1
and EN 954-1/EN ISO 13849-1.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

A1 S13 $14 524 S34 544 1323
99 9099 @
Input circuit I 1%\ --
T )
[Test-reset  Autoreset | l;
A% D x1 D xa via L9

g The RT9 should be supplied with +24 V
$13 on A1 and 0 V on A2.

Note: If cable shielding is used this must
be connected to an earth rail or an equivalent

888-282-2123 ¢ www.jokabsafetyna.com
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RT9 Connection of Safety Devices

1. Single Channel,
1 NO from +24V

3. Dual Channel, 1 NO,
1 NC from +24V

The input (contact to S14) must be closed
before the outputs can be activated. When
the input contact is opened the relay safe-
ty output contacts open.

2. Dual Channel,
2 NO from +24V

ism 334 &314 & s44 A2(

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 super-
vised if the device connected to the inputs
has short-circuit supervised outputs, e.g.
Jokab Focus light curtains.

RT9 Reset Connections

Manual Supervised Reset

The manual
supervised
reset contact Al(+) Dx1 D x4

connected to
input X1 must be closed and opened in
order to activate the relay outputs.

RT9 Output Connections
Relay Outputs

The RT9 has two (2 NO) ?13 ?
safety outputs. [

In order to protect the ﬁ )\
RT9 output contacts it is 2Ny
recommended that loads
(inductive) are suppressed by 14 024
fitting correctly chosen VDRs, diodes, etc.
Diodes are the best arc suppressors, but
will increase the switch off time of the load.

One input contact must be closed 814
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 status 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.

4. Dual Channel, 1 NO from
+24V, 1 NO to OV

gsw gsm %314 & s44 LAZ(-);SM

Relay functions as option 2, but a short-
circuit, in this case between inputs S14
and S24, is supervised (safety outputs
are opened).

Automatic Reset

Automatic reset
is selected when
A1(+), X1 and X4
are linked. The relay outputs are then acti-
vated at the same time as tfie inputs.

A1(+) X1 X4

Transistor Outputs

The RT9 has a changeover contact 1 T
information output.

The relay output Y14 is connected l
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 RT9 is reset.

Y14

5. Safety Mat or
Contact Strip

m S34 ésm %) S44%A2(-); S24

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 outputs open) and the
‘ON’ LED will flash. As output S13 has an
internal current limit of 85 mA, the RT9 will
not be overloaded when the mat/contact
strip is activated or a short circuit is
detected.

Testing External
Contactor Status

Contactors, relays and valves can be
supervised by connecting ‘test’ contacts
between A1(+) and X1. Both manual super-
vised and automatic reset can be used.

+24V

+24V (A1)

0V (A2) Y14

oV (A2)

ABB JOKAB SAFETY
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RT9 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden LED indication
Ordering information see page 5:63 on® Supply voltage OK, the LED is on
Color Grey Flashing light in case of under-
- voltage, overload or current

Weight 210g limiting
Supply Indicates that the input conditions
Voltage (A1-A2) 24 VDC +20% 1 @ in2@ are fulfilled
Power consumption 1 2 Indicates that the output relays
Nominal voltage 2W Zl AR7l have been activated
Connection S13 Short-circuit protected Mounting

voltage output Rail 35 mm DIN rail

70 mA £ 10% current limitation Connection blocks

(Is used for the inputs S14, (detachable)

S34 and S44) Maximum screw torque 1Nm

Input currents
(at nominal supply voltage)

Maximum connection area
Solid conductors
Conductor with socket contact

1x4mm2/2x1.5mm2/12AWG
1x2.5mm2/2x1mm?2

S14 (+) input 30 mA
S24 (0V) input 20 mA
S34 (+) input 20 mA
S44 (+) input 25 mA
Reset input X1

Supply for reset input +24VDC

Reset current

Minimum contact closure time

300 mA current pulse at contact
closure, then 30 mA

Protection class
Enclosure
Connection blocks

IP 40 IEC 60529
IP 20 IEC 60529

Operating temperature range

-10°C to + 55°C
(with no icing or condensation)

Operating humidity range

35% to 85%

Impulse withstand voltage 2.5kV
Pollution degree 2
Performance (max.) Category 4/PL e

The relays must be cycled
at least once a year

(EN 1SO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFH4 9.55E-09

for reset 80 ms

Minimum contact closure time

(at low limit voltage -20%) 100 ms

Maximum external connection

cable resistance at a nominal

voltage for

S14, S24, S34 300 Ohm

S44, X1 150 Ohm
Response time

At Power on <100 ms

When activating (input-output) <20 ms

When deactivating (input-output) | <20 ms

At Power Loss <80 ms

Relay outputs

NO 2

Maximum switching capacity 6A/250 VAC/1500 VA
Resistive load AC AC15 240VAC 2A
Inductive load AC 6A/24 VDC/150 W

Resistive load DC

Inductive load DC

Max. total switching capacity
Minimum load

DC13 24VDC 1A
8A distributed on all contacts

10 mA/10V (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

Mechanical life

107 operations

Relay information output Y14
(changeover contacts)

-(v)

+(24V)

Maximum load of Y14
Short-circuit protection for
information output

Indicates that RT9 is not reset.
Indicates that RT9 is reset.
250 mA

Internal automatic fuse

Conformity 2006/42/EC, 2006/95/EC

2004/108/EC
EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

Note:

Connector

blocks are

detachable

without cables
having to be
disconnected.
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JSBRT11 Safety Relay
Flexible Safety

Relay with

Various 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:
e Mode 1: Single Channel (1 NO contact
from +24 VDC), safety category 1
e Mode 2: Dual Channel (2 NO contacts
from +24 VDC), safety category 3
e Mode 3: Dual Channel (1NO, 1 NC contacts
from +24 VDC), safety category 4

e Mode 5: 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
functions. Power failure, internal component failures or
external interference (with the exception of short circuit-
ing of input contact when used in a single channel
input mode) do not result in a dangerous function.

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 supervised 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 configuration mode 3 or 4 be-
cause all short circuits are supervised, i.e. a short
circuit between the inputs leads to a safe state as
the outputs drop out.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

Applications

B Emergency Stops

M Light Curtains

B Three Position Devices

M Interlocked Gates/Hatches
B Magnetic Switches

M Light Beams

B Foot-Operated Switches

Features

M Selectable inputs and safety category

B Manual supervised or automatic reset

B Width 100 mm

B LED indication of supply, inputs and outputs
B 7 NO + 2 NC relay outputs

B Supply 24 VDC 24, 48, 115 or 230 VAC

B Quick release connector blocks

Regulations and Standards

The JSBRT11 is designed and approved
in accordance with appropriate directives
and standards. See Technical Data.

Approvals

TUV Nord @ Cé€

ABB JOKAB SAFETY
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JSBRT11 Technical Data

Response time at activation

(input-output)

<30 ms

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 5:63
Color Grey

Terminals (max. screw torque 1 Nm)

Power supply A1 - A2

24 VDC + 15%

Single strand
Conductor with socket contact

1x4 mm2/2x1.5 mm?

1x2.5 mm?2/2x1mm?

+ 159 " -

gg_ggd;s e rr(c’)tt‘;t:ltri]gn class T
Power consumption 3.2 W/7.9 VA Enclosure IP 40 IEC 60259
Relay outputs 7NO and 2 NC Terminals IP 20 IEC 60259
Maximum switching capacity Impulse withstand voltage 2.5kV
Resistive load AC 6A/250 VAC/1500 VA Pollution degree 2
Inductive load AC AC15 240VAC 2A Operating temperature range -10°C to +55°C
Resistive load DC 6A/24 VDC/150 W (with no icing or condensation)

Inductive load DC

DC13 24VDC 1A

Operating humidity range

Max. total switching capacity

21A distributed on all contacts

35% to 85%

Function indication

Minimum load

10mA/10 V (if load on contact
has not exceeded 100 mA)

Electrical Supply, Input 1 and 2,
Output relays 1 and 2

Contact material AgSnOo+ Au flash
Fuses output (external) 6A gL/gG
Conditional short-circuit

current (1 kA) 6A gG

Functional test
The relays must be cycled
at least once a year

Maximum input wire
res. at nom. voltage

200 Ohm (S14,524,534,X1,X4);
100 Ohm (S44)

Weight 610 g (24 VDC) 790 g
(24-230 VAC)
Performance (max.) Category 4/PL e

(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFH4 1.69E-08

Conformity

Response time at deactivation
(input-output)

<20 ms

2006/42/EC, 2006/95/EC
2004/108/EC

EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

JSBRT11 Technical Description

A1 S13 S53 S14 S24 S34  S44

13 23 33 41 53 6373 83 91

Configuration

Configuration Mode 4

. 2 29 @ g 9 9
_& +24VDC
5 o0vDC **

o @—_—.1** o

A2 S23 — X1

The supply voltage is connected across

A1 and A2. The input connection configu-
ration and type of reset required is set by
connecting the unit as shown in the dia-
grams below. When the input/inputs and
the test/supervised reset are made K1 and
K2 energize. 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 deactivated.

??‘?@?‘?‘f’?

Both inputs have to

be closed in order
l l l l l l l to enable the unit to

be activated. A stop

14 24 34 42 54 64 7484 92

Mode 2

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, configuration
mode 3 or 4 should be used in order to
reach the high safety level.

Configuration Mode 3

One input has to be closed and the other in-
put 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.

JSBRT11 Electrical Connections

Single Channel,* (Mode 1)
1 NO from +24V

s14 Js4d Bs23 Dsoa

Dual Channel,* (Mode 2)
2 NO from +24V

£s13 ;su %su 5544 MSM

$13 S34

Dual Channel,* (Mode 3)
1 NO, 1 NC from +24V

513 834 ;SM 44 ms%

Dual Channel,* (Mode 4)
1 NO from +24V, 1 NO to 0V

ésm gsu %314 & s44 Lszagszlz

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 accord-
ing 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 con-
nected between S53 and X1 for supervision.

Supervised Manual Reset

Test Reset

853 X1 x4

Automatic Reset

Teg%

853 X1 X4

*Note: With the input conditions shown, the JSBRT11 is in its de-energized state, i.e.output contacts are open. It is recommended that
all switched loads are adequately suppressed and/or fused in order to provide additional protection for the safety contacts.

888-282-2123 e www.jokabsafetyna.com
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JSBR4 Safety Relay
Universal Relay for
Two-Handed 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 subject-
ed 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 unin-
tentional 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 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 detec-
tion of a short circuit between input channels A and
B. Neither the safety mat, safety strip nor the relay will
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.

Safety Level

The JSBR4 has a twin supervised safety function.
Neither component failure, short circuit or external
disturbances (power loss, etc.) will 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 oper-
ates at the highest safety level for safety relays

(PL e according to EN ISO 13849-1).

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

Applications

B Two-Handed Devices of Type llic
B Emergency Stops

B Three Position Devices

M Interlocked Gates/Hatches

B Safety Mats

B Contact Strips

B Foot-Operated Switches

Features

M Dual input channels
synchronism 0.5s

B Supervised reset

M Test input

B Width 45 mm

B LED indication of supply,
inputs and outputs

l 3 NO/1 NC relay outputs

W 24 VDC

W 24, 48, 115 or 230 VAC

B Quick release connector blocks

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 connection of a two-hand control
device of type llic in accordance with EN574.

Approvals

TOVNord @ C €

ABB JOKAB SAFETY
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JSBR4 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 5:63
Color Grey

Power supply

24 VDC = 15%
24/48/115/230 VAC + 15%, 50 -
60 Hz

Protection class
Enclosure/Terminals

IP 40/20 IEC 60529

Operating temperature range

-10°C to +55°C
(with no icing or condensation)

Impulse withstand voltage

2.5kV

Pollution degree

2

Inductive load DC

DC13 24VDC 1A

Maximum res. load total

Power consumption 1.3 W/3.3 VA Operating humidity range 35% to 85%

Relay outputs 3NO+1NC LED indication Electrical Supply, Inputs, Outputs
Maximum switching capacity Weight 350 g (24 VDC),

Resistive load AC 6A/250 VAC/1500 VA 460 g (24-230 VAC)

Inductive load AC AC15 240VAC 2A Values Safety Category 4 according to
Resistive load DC 6A/24 VDC/150 W With proof test interval 1 year EN 954-1, PL e, SIL 3,

PFH4 1.35E-08

Mounting

JSBR4 Technical Description

13

23 33 41

switching capacity 12A distributed on all contacts Conformity 38%%‘%/5%5 006/95/EC
Mininum load 10mA/10 V (if load on contact has EN 954-1:1996, EN 62061:2005
not exceeded 100 mA) EN ISO 13849-1:2008
Contact material Ag + Au flash '\
Fuses output (external) 5A gL/gG 120
Conditional short-circuit current \|
(1 kA) 6A gG s N T
Maximum input wire 300 Ohm 0000000
res. at nom. voltage (S13 - S14 and S23 - S24)
Response time at deactivation | < 20 ms (145 ms at power loss) Note: 74
; Connector
Terminals blocks are e
(max. screw torque 1 Nm) detachable
Single strand 1x 2.5 mm2/2 x 1 mm2 without cables
Conductor with socket contact 1 x4 mm2/2 x 1.5 mm?2 having to be 000000
35 mm DIN-rail disconnected.

L JE— R
%

*Only for AC-supply -

The electrical supply is connected across A1
and A2. After Voltage reduction and Recti-
fication (AC-versions) or reverse polarization
protection (DC-version) there is an overload
protection-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
k2 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

JSBR4 Electrical Connections

Emergency )
stop with N
manual

resetting.

@
S13 S14 S24 S23 X3 X2

Two-hand
device with
buttons in
separate
or same
enclosure.
Buttons to
be pressed in within 0.5 s of

TEST

e

each other. Foot-pedal switches can be con-

nected in the same configuration.

RESET / TEST

Q@
S13 S14 S24 S23 X3 X2

Interlocked
gate with
manual reset

O-+-—— RESET /TEST

@
S13 S14 S24 S23 X3 X2

Enabling de-
vice JSHD4.
Stop condi-
tion is given
in both top
and bottom S13
PB positions.

K1 and K2 connected 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 hazard-
ous movements/functions. It is recommend-
ed that all switched loads are adequately
suppressed and/or fused in order to provide
additional protection for the safety contacts.

Note: Output 41-42 is intended for the indica-
tion purposes only, e.g. gate opened. No load
between S14 and S24 allowed.

Contact mat
or strip with
manual reset.

EA Reser /st

S13 S14 S24 S23 X3 X2

Control and 13 14
supervision

of external K]
contactors,
relay, valve
or Jokab
Safety’s
expansion relays.

N X2
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JSBT4 Safety Relay
Safety Relay with
Synchronized 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 continu-
ously short circuit without damaging the safety relay.

For the outputs to close, the test input must be
closed. The test input is intended to monitor that con-
tactors 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. Neither the Safety Mat, Safety Strip
nor the relay will be damaged by a continuous short
circuit. This also provides the advantage 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. Neither
component failure, short circuit or external disturbances
(power loss, etc.) will prevent the safe function of the
relay. (Category 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 due to the fact that a short circuit between the
inputs will directly open the relays safety outputs.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

13 23

il

3

Applications

B Emergency Stops

M Three Position Devices

M Interlocked Gates/Hatches
B Safety Mats

M Contact Strips

B Foot-Operated Switches

Features

B Dual channel input synchronism 0.5 s
H Test input
B Width 45 mm

B LED indication of power on, inputs
and outputs

B 3 NO/1 NC relay outputs

W 24 VDC

W 24, 48, 115 or 230 VAC

M Quick release connector blocks

Regulations and Standards

The JSBT4 is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOV Nord @ € €

ABB JOKAB SAFETY
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JSBT4 Technical Data

Terminals

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 5:64
Color Grey

Single strand

Power supply

24 VDC = 15%
24/48/115/230VAC + 15%,

(max. screw torque 1 Nm)

Conductor with socket contact

1 x 4 mm2/2 x 1.5 mm?2
1x 2.5 mm2/2 x 1 mm?2

Mounting

35 mm DIN-rail

50 - 60 Hz Protection class

Power consumption 1.6 W/3.8 VA Enclosure/Terminals IP 40/20 IEC 60529
Operating temperature range -10°C to +55°C

Rela-y outputs- : ! 3NO+1NC (with no icing or condensation)
Maximum switching capacity Impulse withstand voltage 2.5kV
Resistive load AC 6A/250 VAC/1500 VA -
Inductive load AC AC15 240VAC 2A Pollution degree 2
Resistive load DC 6A/24 VDC/150 W Operating humidity range 35% to 85%
Inductive load DC DC13 24VDC 1A

LED indication

Maximum res. load

Electrical Supply, Inputs, Outputs

P ; et Weight 350 g (24VDC),
to?(a'l switching capacity 12A dlstrlbut.ed on all contacts 460 g (24-230VAC)
Minimum load 10mA/10 V (if load on contact has -

not exceeded 100 mA) Values Safety Category 4 according to
- With proof test interval 1 year EN 954-1, PL e, SIL 3,

Contact material Ag + Au flash PFH4 1.51E-08
Fuses output (external) 5A gL/gG Conformity 2006/42/EC
Conditional short-circuit 2006/95/EC 2004/108/EC
current (1 kA) 6A gG EN 954-1:1996, EN 62061:2005

Maximum input wire
res. at nom. voltage

300 Ohm (S13 - S14 and S23 - S24)

EN ISO 13849-1:2008

Response time at deactivation

< 20 ms, 145 ms with switched
supply/power loss

JSBT4 Technical Description

23

The electrical supply is connected across
A1 and A2. After Voltage reduction and
Rectification (AC-versions) or reverse
polarization protection (DC-version) there
is an overload protection-circuit.

When the inputs S13-S14 and S23- S24
are closed within 0.5 seconds the relays
K1 and K2 are energized . A dual stop sig-
nal is given, K1 and K2 de-energize, when
there is a short circuit between or an

33

41

E@z

42

opening of the inputs and at
power loss. If one input is
opened the other one also has
be opened in order to activate
K1 and K2 again. The test cir-
cuit, X1- X2, has to be closed
in order to activate the outputs,
thereafter the test circuit can be opened or
closed continuously. If the test circuit is
closed after the inputs there is no require-
ment to close them within 0.5 seconds.

The internal supervision circuit monitors
the two Inputs and relays K1, K2. The stop
function then fulfills the requirement that
one failure (short circuit, component, exter-
nal disturbance) shall not prevent the safe
function of the JSBT4.

JSBT4 Electrical Connections

Emergency
stop with
automatic
resetting.

X2

Monitoring
to ensure
that the
Start button
cannot stick
in pressed position. Short circuiting over
the closing contact is not monitored. The
RT-series and JSBR4 have built-in short
circuiting monitored resetting.

Interlocked
hatch with
automatic
resetting.

TEST

823 X1

Enabling de-
vice JSHDA4.
Stop condi-
tion is given
in both top
and bottom
PB positions.

TEST

X2

The safety outputs consist of contacts
from K1 and K2 connected 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 pre-
vent hazardous movements/functions. It is
recommended that all switched loads are
adequately 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 purpose e.g. Indication
lamp or PLC input, etc. The output con-
tacts are closed until the module is reset.
Note: Output 41-42 is intended for the indica-
tion purposes only, e.g. gate opened. No load
between S14 and S24 allowed.

Contact mat
or strip with
automatic
reset.

TEST

813 s14

S24 X2

Control and
supervision
of external
contactors, ®
relay, valve

or Jokab
Safety’s expansion relays.
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BT50(T) Safety Relay/
Expansion Relay

Single Channel Safety Relay

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 only 22.5
mm, the relay is very powerful.

With 3 NO safety outputs, 1 NC output (for monitoring
purposes), 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 volt-
age, by means of an emergency stop button, must be
connected 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 BT50 to a safety relay/PLC it is easy to
increase 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

The BT50 has a twin and supervised internal safety func-
tion. Power failure, internal component faults or external
interference 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 Technical Description on next page).

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

Applications

B Emergency Stops

H Interlocked Hatches

B Expansion of Safety Outputs

Features

B Width 22.5 mm

B LED indication

B 3 NO/1 NC relay outputs

B Test/reset input

W 24 VDC

M Single or dual channel

W BT50 - Additional power terminals
W Quick release connector blocks

W BT50T - 1 changeover relay with a double
information output (Y14)

W BT50T - Delay times selectable
from0to1.5s
Regulations and Standards

The BT50 is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOV Nord @ C €

ABB JOKAB SAFETY
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BT50(T) Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Terminals (max. screw torque 1 Nm) ,
Ordering information 5:64 Single strand 2x1.5 mm
Colorl 9! ! Séerzypage Conductor with socket contact 2x1mm?2
Operational voltage 24 VDC + 15%/-25% Mountlr?g 35 mm DIN-rail
P - / Protection class
ower consumption 1.4 W/1.8 W Enclosure/Terminals IP 40/20 IEC 60529
Relay outputs 3NO+1NC Impulse withstand voltage 2.5kV
Maximum switching capacity Pollution degree 2
Resistive load AC 6A/250 VAC/1500 VA . S S
Inductive load AC AC15 240VAC 2A Operating temperature range -10°C to +55°C .
Resistive load DC 6A/24 VDC/150 W (with no icing or condensation)
Inductive load DC DC13 24VDC 1A Operating humidity range 35% to 85%

Maximum res. load total
switching capacity

LED indication

Electrical Supply, Relay and X4

12A distributed on all contacts Weight

Mininum load

200 g

10mA/10 V(if load on contact

has not exceeded 100 mA) Functional test

Performance (max.)

Category 4/PL e

(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFH4 1.22E-08

Contact material Ag + Au flash The relays must be cycled
Fuses output (external) 5A gL/gG at least once a year
Conditional short-circuit Conformity

current (1 kA) 6A gG

Maximum input wire

res. at nom. voltage 200 Ohms

2006/42/EC, 2006/95/EC
2004/108/EC

EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

Response time at deactivation
(input - output)

Version B <20 ms or delayed
max 1500 ms (old version of
BT50 <60 ms)

BT50(T) Technical Description

A1l

23 33 41

5 5
~N \Kl

When supply voltage is connected to A1
and A2, relays K1 and K2 are activated. K1
and K2 drop if the supply voltage is dis-
connected. Both relays K1 and K2 must
drop for them to be activated again. The
test circuit, A1 - X4 can either be open or
constantly closed.

The supervising circuit ensures that both

@ 9
\K1 \K1 K1
g:z %I:z 42 K2

K1 and K2 have dropped before
they can be reactivated. The stop
function complies with the
requirement that a component
fault or external interference can-
not lead to a dangerous function.
The safety outputs consist of
contacts from K1 and K2 connected inter-
nally 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 move-
ments/functions. It is recommended that
all switched loads are adequately sup-
pressed and/or fused in order to provide

BT50(T) Electrical Connections

@ Ub
el
(

TEST

@
Al A2 = A1 X4

Emergency stop with reset when
emergency button returns.

Ub
TEST

‘:::’—l
Al A2 = Al X4

Emergency stop with dual connection
direct to the supply voltage.

*Note: BT50 has additional power
terminals A1 and A2.

S

G_

J-°C ’—l
Al A Al X4

TEST

Hatch with automatic reset.

13 14

-ﬁ-ﬁ-ﬁ---v- TEST

Al X4

Controlled monitoring of external
contactor, relay, valve or Jokab
Safety’s expansion relays.

additional protection for the safety contacts.
The NC output 41-42 should only be

used for monitoring purposes e.g. indica-

tion lamp for emergency stop pressed.

JSB50T Information Output

+24V (A1)
e Max load
ov (A2) Y14 250 mA
JSBT50T Delay Times
A2 T1 T2 A2 T1 T2
00s & D G 10s é %) @

s G B o 1S D o

Ub

EM.STOPE—\V,- STARTE TEST

stop f-—-

AlA Al X4

JSBT50 as emergency stop and control
relay with Start and Stop function.

13 14

% LOAD
Al X4 1: N

Monitoring to ensure that the On button is
not stuck in pressed position. A short circuit
over the closing contact is not monitored.

888-282-2123 ¢ www.jokabsafetyna.com
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BT51(T) Safety Relay/
Expansion Relay

Single Channel Safety Relay

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 only
22.5 mm, the relay is very powerful.

With 4 NO safety outputs, test input and complete
internal supervising, the BT51 is quite unique. In addition
you can order delayed outputs (BT51T).

In order for the safety outputs to close, the supply
voltage, by means of an emergency stop button, must be
connected 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
increase 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

The BT51 has a twin and supervised internal safety func-
tion. Power failure, internal component faults or external
interference 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 Technical Description on next page).

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

AER
¥14 13 .33
Ad
1

AER
¥14 13 .33
Ad
1

BTH1 24VDC BTS'IT "4".|'L|"'

on )

)“\"‘n \'\

202) :1 )

11

Applications

B Emergency Stops

H Interlocked Hatches

B Expansion of Safety Outputs

Features

B Width 22.5 mm

B LED indication

M 4 NO relay outputs

B Test/reset input

W 24 VDC

M Single or dual channel

W BT51 - Additional power terminals
W Quick release connector blocks

W BT51T - 1 changeover relay with a double
information output (Y14)

B BT51T - Delay times selectable
from0to1.5s
Regulations and Standards

The BT51 is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOVNord @ C €

ABB JOKAB SAFETY
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BT51(T) Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 5:64
Color Grey

Terminals (max. screw torque 1 Nm)

Operational voltage

24 VDC + 15%/-25%

Single strand 2x1.5 mm2
Conductor with socket contact 2x1mm?2
Mounting 35 mm DIN-rail

Protection class

Power consumption 14WABW Enclosure/Terminals IP 40/20 IEC 60529

Relay outputs 4NO Impulse withstand voltage 2.5kV

Maximum switching capacity -

Resistive load AC 6A/250 VAC/1500 VA Pollution degree 2

Inductive load AC AC15 240VAC 2A Operating temperature range -10°C to +55°C

Resistive load DC 6A/24 VDC/150 W (with no icing or condensation)
Inductive load DC DC13 24VDC 1A

Maximum res. load total switching
capacity

12 A distributed on all contacts

Operating humidity range

35% to 85%

LED indication

Electrical Supply, Relay and X4

Minimum load

10mA/10 V (if load on contact
has not exceeded 100 mA

Weight

200 g

Performance (max.)

Category 4/PL e

(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFHy4 1.63E-08

2006/42/EC, 2006/95/EC
2004/108/EC

EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

Contact material Ag + Au flash Functional test
Fuses output (external) 5A gL/gG lp%gfgﬁgu:;g:rcyded
Conditional short-circuit p
current (1 kA) 6A gG Conformity
Maximum input wire
res. at nom. voltage 200 Ohms
Response time at deactivation <20 ms or delayed max 1500 ms

(BT51T)
BT51(T) Technical Description
Al
% 1323 35 43 The supetrvising circuit ensures
~ @ p that both K1 and K2 have dropped

When supply voltage is connected to A1
and A2, relays K1 and K2 are activated. K1
and K2 drop if the supply voltage is dis-
connected. Both relays K1 and K2 must
drop for them to be activated again. The
test circuit, A1 - X4 can either be open or
constantly closed.

before they can be reactivated.
The stop function complies with
the requirement that a component
fault or external interference can-
not 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 movements/
functions. It is recommended that all

BT51(T) Electrical Connections

Ub
TEST

A

2
A2

Al Al

Emergency stop with reset when
emergency button returns.

Ub
E TEST
‘:::’—l
Al A = Al X4

Emergency stop with dual connection
direct to the supply voltage.

*Note: BT51 has additional power
terminals A1 and A2.

Ub

©)

(€S

55 1
Al A Al X4

TEST

Hatch with automatic reset.

=N\ A== SA-7 TEST
ARRD!
Al X4

Controlled monitoring of external
contactor, relay, valve or Jokab
Safety’s expansion relays.

=z

switched loads are adequately suppressed
and/or fused in order to provide additional
protection for the safety contacts.

JSB51T Information Output
+24V (A1)

T Max load
o D) y14a 250 mA
JSBT51T Delay Times
A2 T1 T2 A2 T1 T2
00s D B D 105 S F B

B B o mF P P

Ub

EMSTOPF~_~ STARTE-\  TEST

stop f-—-

AlA Al X4

JSBT51 as emergency stop and control
relay with Start and Stop function.

13 14

N\
A1X1N

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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JSBT5(T) Safety Relay

Single Channel Safety Relay

The JSBTS5 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 3 NO safety outputs, 1 NC, test input and com-
plete internal supervising, the JSBT5 is quite unique. In
addition you 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 connected 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 interference 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.

Connection Examples

For examples of how our safety relays can solve various
safety problems, see “Connection Examples” beginning
on page 5:44.

Applications

B Emergency Stops
H Interlocked Hatches

Features

B Width 22.5 mm

B LED indication

B 3 NO/1NC relay outputs

B Test/start input

H Supply 12VDC, 24 VDC/AC

M Single or dual channel

M (T) = delayed outs 0.5 seconds

Regulations and Standards

The JSBT5(T) is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOV Nord @8- C €

ABB JOKAB SAFETY
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JSBT5(T) Technical Data

has not exceeded 100 mA)

Manufacturer ABB AB/Jokab Safety, Sweden Response time at deactivation <60 ms or delayed max 500 ms
Ordering information see page 5:64 (JSBTST)
Color Grey Terminals (max. screw torque 1 Nm)
Operational voltage Single strand 2x1.5 r112m2
JSBT5 24 VDC/AC + 15%-25%, 50-60 Hz Condu.ctor with socket contact: 2x1mm .
JSBT5T 12 VDC, 24 VDC/AC + 15% -25%, | | Mounting 35 mm DIN-rail
50 - 60 Hz Protection class

Power consumption 1W/1.9 VA Enclosure/Terminals IP 40/20 IEC 60529
Relay outputs 3NO +1NC Impulse withstand voltage 2.5kV
Max. switching capacity Pollution degree 2
Resistive load AC 6A/250 VAC/1500 VA Operating temperature range -10°C to +55°C
Inductive load AC AC15 240VAC 2A (with no icing or condensation)
Resistive load DC 6A/24 VDC/150 W ; idi o o
Inductive load DG DC13 24VDC 1A Operating humidity range 35% to 85%

- - Function indication Electrical Supply
Maximum res. load total switching -
capacity 9A distributed on all contacts Weight 200g
Mininum load 10mA/10 V (if load on contact Performance (max.) Category 4/PL e

Functional test

at least once a year

The relays must be cycled

(EN 1SO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFHy 1.22E-08

Conformity

Contact material AgCuNi
Fuses output (external) 5A gL/gG
Conditional short-circuit

current (1 kA) 6A gG
Maximum input wire

res. at nom. voltage 200 Ohm

2006/42/EC, 2006/95/EC
2004/108/EC

EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

JSBT5(T) Technical Description

29

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

33

Al circuit, X1 - X2, must be closed

for the outputs to be activated.
Thereafter X1 - X2 can either
be open or constantly closed.
The supervising circuit
2 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 external interference
cannot lead to a dangerous function.
The safety outputs consist of contacts
from K1 and K2 connected internally in

K2

JSBT5(T) Electrical Connections

Ub

)

o
v
o

9
A1 A2 = X1 X2

Emergency stop with reset when
emergency button returns.

TEST

Ub
) TEST
S
679 |
Al A2 = X1 X2

Emergency stop with dual connection
direct to the supply voltage.

*Note: BT51 has additional power
terminals A1 and A2.

Ub

©

G_

{

TEST

2
A2

Al = X1 X2
Hatch with automatic reset.

—A— A — _v_ TEST
N 1

Controlled monitoring of external
contactor, relay, valve or Jokab Safety’s
expansion relays.

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 adequately suppres-
sed 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. indica-
tion lamp for emergency stop pressed.

Ub

EM.STOPE ~r START E TEST

STOP E- —

q--- T
Al A2 = X1 X2

JSBT5(T) as emergency stop and control
relay with Start and Stop function.

13 14
TEST L19 %

LOAD!

©
START E%—l

(

© 9
X1 X2

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
circuit monitored resetting.

888-282-2123 ¢ www.jokabsafetyna.com
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JSHT1 A/B Safety Timer
closes 2 independent
relay outputs during

a guaranteed maximum
time when the inputs
are opened

Time Reset

Time reset can prevent unintentional reset of safety
system 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 guard-
ed. Time reset is made by the combination of a safety
relay and the timer relay JSSHT1A/B.

Time Bypassing

The JSHT1 can also be used for time bypass of light
beams, for example, a forklift 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.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

Applications

B Time Reset
H Time Bypassing

Features

B Hardwire time selection 5 - 40 s

H Selectable single or dual channel input

H Test input

B Width 45 mm

B LED indication for supply, inputs and outputs
B 1+1 NO relay outputs

W 24 VDC

W 24/48/115/230 VAC

B Quick release connector blocks

Regulations and Standards

The JSHT1 A/B is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOV Nord @B C €

ABB JOKAB SAFETY
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JSHT1 A/B Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden | | Max input wire res. at nom. voltage | 100 Ohm
Ordering information see page 5:64 Terminals (max. screw torque 1 Nm)
Color Gre Single strand 1x4mm?2, 2 x 1.5 mm2
y Conductor with socket contact 1x2.5mm2, 2 x 1 mm2

Power supply 24 VDC + 15 %, - -

24/48/115/230 VAC + 15 %, Mounting 35 mm DIN-rail

50 - 60 Hz (AC versions Protection class

JSHT1A only) Enclosure/Terminals IP20/IP40 IEC 60529
Power consumption 1.8 W/3.7 VA Impulse withstand voltage 2.5kV
Max input wire res. 100/200 Ohm Pollution degree 2
at nom voIt?ge/chann.eI _ (1 Channel/ 2 Channel) Operating temperature range _10°C to +55°C
Response time at activation <30ms (with no icing or condensation)
Response time at deactivation <15 ms Operating humidity range 35% to 85%
Selectable time JSHT1A: 5-10-15-20 sec LED indication Electrical Supply, Inputs,
(15 % atnom. V.) JSHT1B: 5-15-30-40 sec Outputs
Relay outputs 2x1NO Weight 24VDC: 330 g
Maximum switching capacity 24/48/115/230 VAC: 430 g
Resistive load AC 4A/250 VAC/1000 VA Performance (max.) Category 4 /PL e
Inductive load AC AC15 250VAC 3A Functional test (EN ISO 13849-1:2008)
Resistive load DC 4A/24 VDC/100 W The relays must be cycled SIL 3 (EN 62061:2005)
Inductive load DC DC13 24VDC 2A at least once a year. PFHy 4.42E-09
Max. total switching capacity 8A distributed on all contacts Conformity 2006/42/EC, 2006/95/EC
Minimum load 10mA/10 V (if load on contact 2004/108/EC

has not exceeded 100 mA) 5902?42-(1)015996 EN
Contact material AgCuNi EN ISO 13849-1:2008
Fuses output (external) 3A gL/gG or 4A fast
Conditional short-circuit
current (1 kA) 6A gG

JSHT1 A/B Technical Description

Al InA and the outputs close. K1
s13 X1 X2 1213 13 23 and K2 are activated for the
Si4 T T T T T hardwired selected time (set
by connections on the termi-
ar%“;giﬁt‘mg T Timer ke[F--F-\ nals T1, T2 and T3). If there
circuit [ KiLk--p-- is a short circuit between the
inputs or the inputs are

‘L closed again before the set
= &4 *Only for AC-supply %, % time period has expired the

= s24 ; Light beam being Time reset procedure.
Az B 8g§:§i g’vgh?g&g' ;g;;deggt% bypassed for a maxi- First push PB1, then
The electrical supply is connected the inputs have to be closed and gnum pt;e-tshet grsnﬁ_,%.g. ex:ct; dlange[i;) uzareath
across A1 and A2. The internal both internal relays K1 and K2 deac- = *¢¢- B e d o PB (PBT o PED
supervising circuit is activated tivated (controlled by the supervising uring ananfSeHaL';, y pus A (I Z” e
directly when the supply is on. The circuit) and the inputs again opened. %’t W’}; the Enabli ’ZUSt Zpress_e :’V’t. in
inputs A and B must both be closed By external hardwire connections d ree Position Enabling  the _pzle eltermgeA ft;me
and then opened. the JSHT1 can be made single or evice. period selected). After

this procedure the

Thereafter K1 and K2 are activated ~ dual channel input. See figure below. .
machine can be safely

restarted.
JSHT1 A/B Electrical Connections
Connection for single channel input. Connection for dual channel input. * It is recommended
Supply. input Test Supply Inpts @ T_es_T ____________ ;g:ct;sa erevg:l%’;igtely
suppressed and/or

1

| fused in order to

X provide additional
I protection for the
1
1
1
1
1

Mileiing D10 L5

Al A2 513814524 523 S34 X1 X2 13 14 23 24
safety contacts.

Selection of time by hardwire links. In the figure the

5s 10s 15s 20s 6s 155 30s 40s - monitoring of two
ne no contactors in the
PR Q e o test input is shown.
B © 8O o
JSHT1A JSHT1B
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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JSHT2 A/B/C Safety Timer
closes 2 independent

relay outputs during

a guaranteed maximum 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 maximum 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 selectable
on the terminals T1, T2 and T3. The time given is the
maximum time. Single or dual channel operation is also
hardwire selectable.

Connection Examples

For examples of how our safety relays can solve various
safety problems, see “Connection Examples” beginning
on page 5:44.

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.

Applications

H Time Bypassing
M Inching

Features

B Hardwire time selection 0.2 - 40 s

M Selectable single or dual channel input

H Test input

B Width 45 mm

B LED indication for supply, inputs and outputs
B 1+1 NO relay outputs

W 24 VDC

W 24/48/115/230 VAC

M Quick release connector blocks

Regulations and Standards

The JSHT2 A/B/C is designed and approved
in accordance with appropriate directives and
standards. See Technical Data.

Approvals

TUV Nord @ Cé€

ABB JOKAB SAFETY
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JSHT2 A/B/C Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden | | Impulse withstand voltage 2.5kV
Ordering information see page 5:65 Pollution degree 2
Color Grey Operating temperature range -10°C to +55°C

Power supply

24VDC = 15 %
24/48/115/230 VAC + 15 %,

(with no icing or condensation)

Operating humidity range

35% to 85%

50-60Hz LED indication Electrical Supply, Inputs,
Power consumption 1.8 W/3.8 VA Outputs
Max input wire res. 100/200 Ohm Weight 24\VDC: 310 g
at nom voltage/channel (1 Channel/ 2 Channel) 24/48/115/230 VAC: 410 g.
Response time at activation <30 ms Performance (max.) Safety Category 4/PL e
Response time at deactivation <15 ms Functional test (EN ISO 13849-12008)

Selectable time
(15 % at nom. V)

Relay outputs

JSHT2A: 0.2-0.5-0.7 - 1.0 sec
JSHT2B: 5-10 - 15 - 20 sec
JSHT2C: 5 - 15 - 30 - 40 sec

2x1NO

Maximum switching capacity
Resistive load AC
Inductive load AC
Resistive load DC
Inductive load DC

4A/250 VAC/1000 VA
AC15 250VAC 3A
4A/24 VDC/100 W
DC13 24VDC 2A

Maximum total switching capacity

8A distributed on all contacts

Minimum load

10mA/10 V (if load on contact
has not exceeded 100 mA)

Contact material AgCuNi

Fuses output (external) 3A gL/gG or 4A fast
Maximum input wire res.

at nom. voltage 100 Ohm

Terminals (max. screw torque 1 Nm)

Single strand
Conductor with socket contact

1x4 mm2or2x1.5mm2
1x2.5mm2or2x1mm?2

Mounting

35 mm DIN-rail

Protection class
Enclosure/Terminals

IP 20/IP 40 IEC 60529

JSHT2 A/B/C Technical Description

Al InA
7 s13 X1 X2 T 1213

wp| T 111

Connection  [——
and monitoring Timer |-
circuit
1523 Ol g
ly for AC-supply.
=5 s34

A2 InB

Connection for single channel input.

Input
Supply.

Al A2 §13 §14 524 523 S34 X1

L L

X2 13 14 23 24 %
Al A2 513514524 §23 8§34 X1 X2 13

Selection of time by hardwire links.

0.2s 0.5s 07s 10s 5s
Mo no
7”0 §> gj 3 20
B O B
JSHT2A

The electrical supply is connected a-
cross A1 and A2. The internal supervis-
ing circuit is activated directly when the
supply is on. The inputs A and B must
both be opened and then closed.
Thereafter K1 and K2 are activated
and the outputs close. K1 and K2 are
activated for the hardwired selected time
24 (set by connections on the terminals T1,
T2 and T3) If there is a short circuit

The relays must be cycled
at least once a year

SIL 3 (EN 62061:2005)
PFH 4.42E-09

Conformity 2006/42/EC, 2006/95/EC
2004/108/EC
EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008
l\ 120
mm \I
N A
0000000
Note:
Connector 74
blocks are mm
detachable
without cables
having to be 0000000
disconnected. 1

between the inputs or the inputs are

JSHT2 A/B/C Electrical Connections

Connection for dual channel input.

Supply

10s 15s 20s 5s 156s 30s
mneo

S B8O

JSHT2B JSHT2C

Inputs

)2 s

40s

TEY

14 23 24

|~
—

opened again before the set time period
has expired the outputs will open. In
order to close the outputs again both the
inputs have to be opened and both inter-
nal relays K1 and K2 deactivated (con-
trolled by the supervising circuit) and the
inputs again closed.

By external hardwire connections the
JSHT2 can be made single or dual chan-
nel input. See figure below.

* It is recommended
that all switched
loads are adequately
! suppressed and/or

. fused in order to pro-
! vide additional pro-

X tection for the safety
! contacts.

1

In the figure the
monitoring of two
contactors in the test
input is shown.

888-282-2123 ¢ www.jokabsafetyna.com
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E1T Expansion Relay

More Outputs

By connecting expansion relays to a safety relay it is easy
to increase 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.

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
already stopped. Normally between 0.5 and 1 second is
needed to brake a dangerous machine operation softly.
Soft stop ensures many advantages:

e The machine lasts longer.
e 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 chapter
“Connection Examples”. The drop time delay on a E1T
can be from 0 to 3 seconds depending on the model. By
connecting several E1Ts in series even longer times can
be achieved.

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 com-
plies with this requirement.

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
and NFPA 79, 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.

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:

e Gates, access time is normally over 1 sec.

e 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.

ARE
xt
A1 514

: C
A2 ] 24 | 44

X2 14 34

Applications

B More Safety Outputs

M Delayed Safety Outputs
M Output Contact Indication

Features

B Width 22.5 mm

B LED indication of output

M 4 NO relay outputs

M 24 VDC

B Single or dual channel operation option
M Quick release connector blocks

Connection Examples

For examples of how our safety relays can
solve various safety problems, see “Connection
Examples” beginning on page 5:44.
Regulations and Standards

The E1T is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals
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E1T Technical Data

Inductive load DC

Manufacturer ABB AB/Jokab Safety, Sweden Mounting 35 mm DIN-rail
Ordering information see page 5:65 Protection class
Enclosure IP 40 IEC 60529
Color grey Terminals IP 20 IEC 60529
Operational voltage 24 VDC + 15% -
- Impulse withstand voltage 2.5kV
Power consumption 1.5W -
Pollution degree 2
Relay outputs 4 NO - S S
Maximum switching capacity Operating temperature range -10°C - +55°C )
Resistive load AC 6A/250VAC/1500VA : — (with o icing or condensation)
Inductive load AC AC15 240VAC 2A Operating humidity range 35% to 85%
Resistive load DC 6A/24VDC/150W LED indication Output status

DC13 24VDC 1A

Max. total switching capacity

Weight

220 g

12A distributed on all contacts

Minimum switching load

10 mA/10 V (if load on contact
has not exceeded 100 mA)

Performance (max.)
Functional test
The relays must be cycled

Category 4/PL e
(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005)

Contact material Ag + Au flash at least once a year PFH4 1.55E-08
Fuses output (external) 5A gL/gG Conformity 2006/42/EC, 2006/95/EC
iti ircui 2004/108/EC
Ay or-croutt e EN 954-1:1996, EN 62061:2005

Maximum external resistance at a
nominal voltage

150 Ohm (S14, S24)

EN ISO 13849-1:2008

Response time at deactivation

<0,020s,0,5s,1s,1,55s,25,

(input-output) 3s, +20%
Response time at activation
(input-output) <30 ms

Terminals (max. screw torque 1 Nm)
Single strand
Conductor with socket contact

1x4 mm2/2x1.5 mm?2
1x2.5 mm2/2x1 mm?2

E1T Technical Description

S14 Al X1 1?3 ?3
=== re==
1% 1« K1 K1 -\AY \Y
- Kt o K2
L___ L___ sz\l g
14 24

A2

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

E1T Electrical Connections

Single channel expansion of outputs for a
safety relay connected to an emergency stop.

S
[ L

7853 X1

-s13 S14 523 S24 S34
SAFETY RELAY RT6

uE TI m
:_ 13_<1:1_ 23_ 2_4_193_ 3:1 4_11_ 4_2_'

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
mcorporated). Delay time of module is fixed
and shown on front panel of device. The
delay circuit is arranged so that the design
time cannot be exceeded.

To check that both the relays K1 and K2
drop during a stop signal they must be
monitored. This is achieved by connecting

Dual channel expansion with delayed safety
outputs for a safety relay monitoring a gate.

_—
5 . [y RESET
1513 S14 S23 524834 S53 X1

SAFETY RELAY RT6

T

1

1

1

1

\ .

1

23 [24 )33 |34 41 |42

A1 S14 A2 S24 X1 X2

AR KRB

DELAYED SAFETY STOP

Note:
Connector
blocks are
detachable
without cables
having to be
disconnected.

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 con-
tacts 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.
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JSR1T Expansion Relay

More Outputs

By connecting expansion relays to a safety relay it is easy
to increase 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.

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
already stopped. Normally between 0.5 and 1 second is
needed to brake a dangerous machine operation softly.

Soft stop ensures many advantages:

e The machine lasts longer.
e Parts being processed are not damaged.
e 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 chapter “Con-
nection Examples”. The drop time delay on a JSR1T can be
from 0 to 10 seconds depending on the model. By con-
necting several JSR1Ts in series even longer times can be
achieved.

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.

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
and NFPA 79, 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.

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:

e Gates, access time is normally over 1 sec.
e 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.

inB
e

14"

JERIT O3
247DC

Al 514 X2 14

Expansion Relay with
B More Safety Outputs

M Delayed Safety Outputs
M Information Output

Features

B Width 45 mm

B LED indication of output

H 4 NO/1 NC relay outputs

W 24 VDC

M Single and dual channel

M Quick release connector blocks

Connection Examples

For examples of how our safety relays can
solve various safety problems, see “Connection
Examples” beginning on page 5:44.

Regulations and Standards

The JSR1T is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals
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JSR1T Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Impulse withstand voltage 2.5kV

Ordering information see page 5:66 Protection class

Color Grey Enclosure/Terminals IP 40/20 IEC 60529

Power supply 24 VDG +15% Pollution degree 2

Power consumption 12W Operating temperature range -10°C to +55°C

Relay outouts 4.NO T1NC (with no icing or condensation)
y - P - - Operating humidity range 35% to 85%

Max. switching capacity e -

Resistive load AC 6A/250 VAC/1500 VA LED indication Output Relay Supplies

Inductive load AC AC15 240VAC 2A Weight 2809

Resistive load DC 6A/24 VDC/150 W Performance (max.) Category 4/PL e

Inductive load DC

DC13 24VDC 1A

Max. total switching capacity

16A distributed on all contacts

Minimum 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

Maximum input wire
res. at nom. voltage

150 Ohm (514, S24)

Response time at deactivation
(input-output)

55,8s5,10s+20 %

<0,020s,0,5s,15s,1,55s,25,3s,

Terminals (max. screw torque 1 Nm)
Single strand
Conductor with socket contact

1 x 2.5 mm2/2 x Tmm?2
1 x4 mm2/2 x 1.5 mm?2

Mounting

35 mm DIN-rail

JSR1T Technical Description

13 23 33 43 51

‘?? i

operation - see below.)
When the inputs S14 and

Functional test
The relays must be cycled
at least once a year

(EN 1SO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFHy 1.55E-08

Conformity 2006/42/EC, 2006/95/EC
2004/108/EC
EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008
’\ 120
mm \|
N /|
Note:
Connector
blocks are NEA
detachable

without cables
having to be
disconnected.

1

;
&

be monitored.
This is achieved by connecting X1 and X2

r-1 |:.'1
r-1 I':1

iy

The JSR1T 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 JSR1T. (The JSR1T can
be connected for single or dual channel

K1-d§
Y

14

l ;"E"

S24 close, relays K1 and K2
are activated. A stop signal
is given, K1 and K2 drop, if
the inputs are opened or
52 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 arranged so
that the design time cannot be exceeded.
To check that both the relays K1 and
K2 drop during a stop signal they must

JSR1T Electrical Connections

Expansion of outputs for safety relay connect-
ed to emergency stop with automatic reset.

S

TS13 S14 S23 S24 S34 €

wé?

A2 S24| X1 X2,

3/1

1
IS

@ 91
TA1 S14 A2 S24
1 SRIT h

Dual channel expansion with delayed safety
outputs for a safety relay monitoring a gate.

E RESET

|S13 814 823 824 S34 853 X1

__________

| A1 S14 A2 sz4 X1 X2

=3 R ﬂ_ﬂj

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 arch suppressor to protect the output
contacts.

Diodes are the best arc suppressors but
will increase the switch of time of the load.

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY

5:39



5:40

JSR2A Expansion Relay

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 func-
tions can be stopped from one safety relay/PLC.

Greater Current Switching Capacity

The JSR2A expansion relay enables switching of
up to 10 amps (AC/DC) per output contact.

Safety Level

The JSR2A has twin stop functions, that is, two relays
with mechanically positively guided contacts. A moni-
tored 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.

Connection Examples

For examples of how our safety relays can solve
various safety problems, see “Connection Examples”
beginning on page 5:44.

Expansion Relay with

B More Safety Outputs

Bl Greater Current Switching Capacity
B Output Contact Indication

Features

B Switching up to 10A/250V/output
B Width 45 mm

M LED function indication

B 4 NO/1 NC relay outputs

M 5 supply versions

W 24 VDC/VAC

W 48, 115, 230 VAC

M Quick release connector blocks

Regulations and Standards

The JSR2A is designed and approved in
accordance with appropriate directives and
standards. See Technical Data.

Approvals

TOV Nord @B € €
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JSR2A Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Mounting 35 mm DIN-rail
Ordering information see page 5:67 Protection class
Color Grey Enclosure IP 40 IEC 60529
Supply AT - A2 24 VDC/AC, 48, 115, Terminals_ IP 20 IEC 60529
230 VAC + 15%, 50-60 Hz LED indication
Power consumption 2.7W/2.4-4 VA on® Supply voltage
Relay outputs 4NO+1NC Ve 1@: Output refays 1and 2
Maximum switching capacity Impulse withstand voltage 2.5kV
Resistive load AC 8A/230 VAC/1840 VA Pollution degree 2
10A/115VAC/48VAC/24VAC/1840 VA Operating temperature range | -10°C to +55°C

Inductive load AC

Resistive load DC
Inductive load DC

AC15 230VAC 4A (NO-contact)
1.5A (NC-contact)

8A/24 VDC/192 W

DC13 24VDC 1.2A (NO/NC-contact)

(with no icing or condensation)

Operating humidity range

35% to 85%

Weight

313g

Max. total switching capacity

16A distributed on all contacts

Min. load

10mA/10V/100mW (if load on
contact has not exceeded 100 mA)

Contact material

AgSnO, + Au flash

Performance (max.)
Functional test

The relays must be cycled
at least once a year

Category 4/PL e

(EN ISO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFHy 1.55E-08

Fuses output (external)

6A gL ( 8A fast if short-circuit
current >500A)

Conditional short-circuit
current (1 kA)

10A gG

Max. input wire
res. at nom. voltage

24 VDC/VAC: 100 Ohm
48/115/230 VAC: 200 Ohm

Mechanical operational life

>107 operations

Response time at

deactivation (input-output) <25 ms
activation (input-output) <15 ms
Terminals (removable)

Max. screw torque 1 Nm

Connection area (max.)
Single strand
Conductor with socket contact

1 x4 mm2or2 x 1.5 mm2/12AWG
1x2.5mm2or2x1mm?2

JSR2A Technical Description

Test
A2 S24 X1

A1 S14 X2

Outputs
S m mm e a~ N
13 23 33 43 51

e

YRLLY

14 24 34 44 52

JSR2A Electrical Connections

One channel expansion of RT6 with
JSR2A connected for manual reset.

RT6

1 —

N

LN e S53 X1
L1 N I

: @ 1

LAl sS4 A2 oS24 X1 X2

. JSR2A

The JSR2A has to be connected to a
suitable safety relay in order to fulfill the
necessary safety requirements (see
Connection Examples). The safety relay
controls and monitors the JSR2A unit.
(The JSR2A can be connected for single
or dual channel operation—see electrical
connection diagrams below.) When the
inputs to S14 and S24 close, internal
relays K1 and K2 are activated. A stop sig-
nal is given, K1 and K2 drop, if the inputs
are opened or during power failure.

Conformity 2006/42/EC, 2006/95/EC
2004/108/EC
EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008
’\ 120
mm \|
I\ 7
0000000|
Connector 74
blocks are mm
detachable

(without cables
having to be
disconnected)

Dual channel expansion of RT6 with
JSR2A connected for automatic reset.

—

L
—a

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 is expanded. K1 and K2
have mechanically positively guided con-
tacts, therefore if one of the output con-
tacts 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.
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JSR3T Expansion Relay

Delayed Outputs

By connecting the JSR3T expansion relay to a compatible

safety relay/PLC it is easy to obtain safe “delayed” outputs.
The JSR3T 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 and NFPA 79 (a con-
trolled stop with power to the machine actuator(s) available
to achieve the stop and then removal of power when stop
is achieved). 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:
e Covers and Gates which are locked until dangerous
operations 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
excessive loading, etc. when requested to stop.

e 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 programmed 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 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 expan-
sion relay are then used to control the safe disconnection
of the power to the actuators/motors, etc. of the machine.

Safety Level
The JSR3T has twin stop functions, using two positively
guided contact relays. In order to achieve the level of
monitoring required the JSR3T must be used with a suitable
safety relay, e.g. JSBR4, RT6, RT9, etc. The JSR3T test
output (terminals X1 and X2) must be connected to the test
input of the safety relay being expanded. (See connection
examples.)

The JSR3T 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.

JERIT 2VALIDG

L} 3= \I
Y3 3da | 24
Al Ylepg 14

Expansion Relay
with Delay for

B Hardwire Selection of Delay Time
Ml Delayed Safety Outputs

Features

B Hardwire selectable delay 0.5 -10.0
seconds by hardwire links and time
trim potentiometer

M Width 22.5 mm

M Output indication

H 2 x 1 NO relay outputs
H 24 VDC/VAC

Connection Examples

For examples of how our safety relays can
solve various safety problems, see “Connection

Examples” beginning on page 5:44.

Regulations and Standards
The JSR3T is designed and approved in

accordance with appropriate directives and

standards. See Technical Data.

Approvals

TOV Nord @8 € €
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JSR3T Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Mounting 35 mm DIN-rail

Ordering information see page 5:67 Protection class

Color Grey EncIosure/TerminaIs IP 40/20 IEC 60529

Power supply 24 VAC/DC, 50 - 60 Hz Impul§e withstand voltage 2.5kV

Power consumption 1.3 VA/W P°"'~'t'9" degree 2

Relay outputs 2 x 1 NO (see connection examples) | | OPerating temperature range | -10°C to +55°C )
- - - (with no icing or condensation)

Maximum switching capacity ) ting humidit 35% 10 85%

Resistive load AC 4A/250VAC/1000 VA perating humidity range ° 10 8%

Inductive load AC AC15 240VAC 3A LED indication Outputs

Resistive load DC 4A/24VDC/100 W Weight 158 g

Inductive load DC DC18 24VDC 2A Performance (max.) Category 4/PL e

Maximum res. load total
switching capacity

6A distributed on all contacts

Minimum load

10mA/10V (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 (1 kA) 6A gG
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?2
Conductor with socket contact:
2x1mm?2

JSR3T Technical Description

When supply voltage is connected to
A1 and A2, relays K1 and K2 are acti-

Y1 Y2 Y3 Y4

Functional test
The relays must be cycled
at least once a year.

(ENISO 13849-1:2008)
SIL 3 (EN 62061:2005)
PFH4 3.67E-09

Conformity

2006/42/EC, 2006/95/EC
2004/108/EC

EN 954-1:1996, EN 62061:2005
EN ISO 13849-1:2008

X1 13 23

o

B

ooe

82

o0

e

Note 1: Max. time set by hardwire links
can only be reduced (up to approx. 40%

vated. When the supply voltage is reduction) by Time Trim potentiometer.

removed, relays K1 and K2 remain
energized for a time period determined
by the hardwire link configuration cho-
sen (set by connecting links on the
terminals Y1, Y2, Y3 and Y4) and the
setting of the 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.

- [ ]
]

JSR3T Electrical Connections

S
e ?.L___F GATEO---—-—F
STOP | |Rese1|
54 VDC T 24 VDC _
: Ef ; > Pl . /i1 A12 313314324.523 X3X2 ! Y1 Y2 Y3 Y
Al A2 513514524 523 534 $53 X1 Al A2 Y1 Y2 Y3 Y4 XIX2 Al A2, Y1 Y2 Y3 Y4 XIX2
supply  InA - InB Test SuPply 05102560 Tost | Supply InA - InB  Reset Supply 05102560 Test
RT6 24 VAC/DC JSBR4 24 VAC/DC
\'_‘ B‘J JSR3T \'—‘ JSR3T
13142324 3314 4142 \;‘4 ;j 1314 23 24 33"4 {1 42 ):‘4 )‘j
Direct ‘
Direct + Deloyed + D layed
outputs outputs outputs O&gﬁ
05s 1505 3.0 90s 100s
V1 g It is recommended that all switched loads are adequately
suppressed and/or fused in order to provide additional protection
2. %) for the safety contacts.
we o o Selection of time delay by hardwire links (Y1, Y2, Y3 and Y4).
Selected delay can be lowered by up to approximately 30% by
Y405 o o 2] means of preset potentiometer on front panel.
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Connection Examples Contents
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General Drawing

o [ 1+ T =2 T 3 4 5 6 7 | 8 | 3 10
24v0C/
24VAC/
48VAC/
115VAC/ EMERGENCY STOP  RESET INTERL. DOOR/HATCH  RESET SAFETY MAT/STRIP  RESET
230VAC
=7~ ,; B TEST ) B ! &
et -
|
TEST } l
—} | Al A2 S13514S24523 X3 X2 Al A2 S13514524523 X3 X2
¢ Suppl InA InB Reset Suppl A InB Reset
Al A2 sS13S14524523 X3 x2| | | i PPy
Supply A InB Reset| | | [ Interiocking door/hateh Safety mat/strip
Do with manual reset with manudl reset
Type:JSBR4 o
|
} | THREE POSITION DEVICE JSHD4 TWO HAND DEVICE
ERER |
VL N : BEE
13 14 23 24 33 34 41 42 } | B F EL
iban B yan
|
. )| - .
™ ‘ ‘ ‘ P Al A2 S13S14S24S23 X3 X2 Al A2 S13S14524523 X3 X2
%) ol Supply  InA  InB Reset Supply  InA  InB Reset
! D) Enatiing device JSHD4. Stop in botn E ) Tvo hand device with PB's in
A2 | top and bottorn positions common or separate enclosures
¢ |
|
? |
At |
*) _ S | ) Al least one switch
A . must be pos. mech. act,
w2 ) from manipulation point of view.
C——1 \ Only AC—reloys
) Emeraency stop with monuol reset ond
monitoring of external contactors/reloys . »
Al A2 SI13S14S24523 X3 X2 Al A2 S13S14S24523 X3 X2
Supply  InA InB Reset Supply  InA  InB Reset
F) Automatic reset, G) 00 Acorelays. 23 must
*)NOTE: Aways use transient suppressors, e.g. VDR's! no simultaneousness be connected to earth.
Remork Desian —— [Apor Dot Sheet
— — S 990120 1
CONNECTION EXAMPLES JSBR4 = JOKAB SAFFETY = = Poges Drowing 7o ot
Js 1 HAS400A -

It is the user's responsibiity to ensure thot oll control devices ore correctly installed, cored for ond operoted to meet oll opplicable European, nationol and locol codes /regulations. Specificotions subject to change without notice.

General Drawing

0 1 2 3 [ 4« ] s 6 7 8 9 10
2inc)

**) START
??‘g@ié/ EMERGENCY STOP INTERLOCKING HATCH NOTE: not supervised!

Suppl;
Al A2 S13S514524523 X1 X2 PPy

230VAC EMERGENCY STOP
!
TEST =/
\
TEST }
a | Al A2 S13S14S24523 X1 X2 Al A2 S13514S24523 X1
. Supply InA InB Test InA InB Tes(
|
Suppl InA InB Test | Emergency stop wc supp\y Interlocking hatch
PRy " " es } | B)Drup out time C ) i hiodane esst
Type:JSBT4 ;!
— |
‘ |
\ } | SAFETY MAT/STRIP THREE POSITION DEVICE JSHD4
) L
23 24 33 34 41 42| | } k-
| [ -
Lo A 88 dc o
|
)l - o o ! - ! !
‘ ‘ ‘ o Al A2 S13514524523 X1 X2 Al A2 513514524523 X1 X2
| Supply InA InB Test Supply InA InB Test
[~ V7V | D)) sSefety mot/strip (nmm open) [ ) Enabiing device JSHDA. Stops i bath
| with automatic reset top and bottom positions.
|
|
? |
At |
*) ) _ ] <) At least one switch
a L must be pos. mech. act.
M from manipulation paint of view.
o A Only AC—relays
) Emergency stop with outomatic reset and
monitoring of external contactors/relays o—e ! !
Al A2 S13S14S24523 X1 X2 A1 A2 S13S14S24523 X1 X2
Supply InA InB Test Supply InA InB Test
F)Automatic_reset, G)0n Ac-relays, 523 must
*)NOTE: Always use tronsient suppressors, e.g. VDR's! no simultaneousness be connected to earth.
Remark Design Appr Date Sheel
— — Js 991206 1
CONNECTION EXAMPLES JSBT4 — JOKAB SAFE TY — Pages Drowing o Tont
JS 1 HAE400A -

Tt Is the user’s responsklity %o ensure that all control devices are correctly Installed, cared For and Operated to meet all oppicable European, national and local codes/regulations. Specifications subJect to change without notice,
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General Drawing
HA6500B Connection Example BT50

1 2 3 4 5 6 7 8 9 10
24vDC T + - *
= TEST
“‘ EM. STOP INTERLOCKED HATCH
EMERGENCY STOP ! o
- TEST | /- TEST TEST
—
STOP @7 2)? ]7 7 | ‘
[ | Al A2 X4 A A2 X4
— | | | Supply Test Supply Test
AT A1 —A2 —A2 x4
Supply: Input Test| | | | B)Emergency stop with dual contocts and outom. reset C)\nter\ucked hatch with outomotic reset
24VDC
Tpestso  JOKAB saFeTY || ||
V) 1
13 14 23 24 33 34 4142\H+ . T
77777 1 ‘ ‘ !7“\
| | INTERLOCKED HATCH START EXPANSION | /\
| Dk TEST 1 TEST
*) | | ] | L
_ |
‘ Al A2 X4 Al A2 X4
| | Supply Test Supply Test
N A1 | D)Hmch with manual start (no supervised reset) E)Expuns'\cn with automatic reset
A K2 o\
A2
) Emergency stop and conirol relay with start/stop— NOTE:
function ond monitoring of external contactors,/reloys .
1) START pushbutton not supervised
2) START pushbutton partly supervised
+)NOTE: Always use transient suppressors, e.g. VOR's!
Remark Design Aopr Date Sheet
=JOKAB SAFETY = ="t~
CONNECTION EXAMPLES BT50 Orawn Fages Orawing o Cant
— —
JS 1 HA85008
I s the umer's repomsitilty (o snsurs thol oll control devices ore cormectsy inatalled, corwd for ond cparcied i mest oll pplicoble Ewcpeon, nolional and locol codes/raguiotions. Specifications subject o choge withoul mofics.
SEE DISCLAIMER ON PAGE 5:67

General Drawing
HA6501B Connection Example BT50T

1 2 3 4 5 6 7 8 9 10
24voc ¥ T * . M
S TEST
- EM. STOP INTERLOCKED HATCH
EMERGENCY STOP | F‘* r TesT <) TesT
TEST |
START —
STOP g 2\ —— o ‘
[ | Al A2 X4 Al A2 X4
no " o | | | Supply Test Supply Test
Supply: -A2 T1 T2
Saype  Imput 0s. 0\5 ‘ Test| | | )Emevgency stop with dual contacts and autom. reset. C)\Mer\ocked hateh with automatic reset
Type:BT50T + 'f"o | ||
JOKAB SAFETY o8 | | | + + 1
- - - ‘
YY) FPEpd [
\ \ \ | | INTERLOCKED HATCH START EXPANSION | / |
13 14 25 24 33 34 41 42 Y14 | | |l nE TesT [ TEST
| | | L
7777777 — | |
| | Al A2 X4 A1 A2 X4
‘ ‘ ‘ K Supply Test Supply Test
] D)Hc(ch with manual stort (no supervised reset) E)Expcns\'un with outomotic reset
| +24v (A1) A2 T1 T2 A2 T1 T2
b ‘ —7—e 0s @ @ @ 1056 © ®
Y4
N o w0 o A2 0556 ® © 15564 ¥ ®
A2
F)ETSUT Info. output G)arsor Delay times
) Emergency stop and control reloy with start/stop— NOTE:
function and monitoring of external contactors/reloys :
1) START pushbutton not supervised
2) START pushbutton portly supervised
*JNOTE: Always use transient suppressors, e.g. VOR's!
Remark [Design [Appr- [Dote heet
— — Js Js 20070823
CONNECTION EXAMPLES BT50T — __ Bm'nJS Pequ; nm-m;A&mB Cort
It in U mer's reaporibiity o wnsre ot ol contiol Gevees Gre correcty ialolied, cored for ond cperaled lo mest all apsiiccble Eurcpenn, naional ond local codesy/reguctons. Specifcations subject o chenge withoul retics.
SEE DISCLAIMER ON PAGE 5:67

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com



General Drawing
HA6500C Connection Example BT51

1 2 3 4 5 6 7 8 9 10
24VDC T
= TEST
B EM. STOP INTERLOCKED HATCH
EMERGENCY STOP !
‘ =/~ TEST TEST
TEST
START = |
TP g 2)? ]7 T I
| i AT A2 X4 AT A2 X4
— Supply Test Supply Test
araal nzre X | | |
Supply: Input Test B ) emergency stop with dual contacts and autom. reset. () Interiocked hatch with automatic reset
24VDC npu [ | I
Type:BTS1  JOKAB SAFETY | | [ |
BRERERERIE
w14232433444344}\} +
| | INTERLOCKED HAT@C)H START EXPANSION | /‘
| | Nk TEST L/ TEST
71
‘ Al A2 X4 AT A2 X4
| Supply Test Supply Test
| D)Hutch with monual stort (no supervised reset) E)Expunsrun with outomatic reset
) Emergency stop ond contral reloy with stort/stop- NOTE:
function and monitoring of external contactors/relays :
1) START pushbutton not supervised
2) START pushbutton portly supervised
“INOTE: Aways use transient suppressors. e.g. VDR's!
Remark: [Design [Appr [Date heel
— — Js Js 20070828
CONNECTION EXAMPLES BT51 et —_— Poges Orawing o Cont
Js 1 HA6500C

SEE DISCLAIMER ON PAGE 5:67

i the wee's responeitiity 1o eneery el ol condrol devices ore cormectly insbalied, corwd for end cpergied b meet ol oppliccbie Curspeon, nationol ond local codes/reguictions. Spesifications subjedt to chenge sthoul rotice,

General Drawing
HA6501C Connection Example BT51T

1 2 3 4 5 6 7 8 9 10
24v0c + T * . *
(= TEST
- EM. STOP INTERLOCKED HATCH
I
EMERGENCY STOP | 7 TesT TesT
TEST |
START —
stoP g QRN+ —— 1 H
[ | A A2 X4 Al A2 X4
"o T | | | Supply Test Supply Test
Supply: -
24vpc  Input Ds'm‘s ‘ Test| | | | B)Emergency stop with dual contacts and outom. reset. C)\nter\ucked hatch with outornatic reset
Type:BTS1T 'jo | I
JOKAB SAFETY o8 | | + + 1
-+ | - - ‘
ERERERREE )
\ \ \ \ | al INTERLOCKED HATCH START EXPANSION | /\
Loyl 1k TEST I/ TEST
| i (-
| | Al A2 X4 A1 A2 X4
1 Supply Test Supply Test
iy D)Hctch with manudl start (no supervised reset) E)Expcnsian with automatic reset
| 124V (A1) A2 T T2 A2 TI T2
‘ — 0s @ @ @ 10sd @ ®
Yi4
ov (A2) 0556 ® o 1556 ¥ ®
F)arsw Info. output G) BTS1T Delay times
A Emergency stop and control reloy with stort/stop— NOTE:
function and monitoring of external contactors/relays .
1) START pushbutton not supervised
2) START pushbutton partly supervised
“INOTE: Always use transient suppressors, e.g. VDR's!
Remark Konstr Design[Godk Appr [Datum  Date Blad  Sheet
— — Js Js 20070910
CONNECTION EXAMPLES BT51T e, o [RfEEdDrawn [Sidor Pages [Rn r Drawing no[Forts Cont
Js 1 HA6501C

SEE DISCLAIMER ON PAGE 5:67

1 ia Uhe user's resporsitiity 1o ensure thal of conkrol devicss orw comeclly nalolied, cored for ond operoled Lo mesl oll appRcable European, nolinol ond kool codes/regquickions. Spacificalions subjecd to change withoul olics.
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General Drawing

24v0C/
24VAC/
48VAC/
115VAC/
230VAC/ ENERGENCY STOP RESET
INTERL._DOOR/HATCH RESET INTERL. HATCH
! e <]
ST = L
T A2 13514534544 S24 523 53 X1 1 A2 S13514534544 $24 523 63 X1 X4
} -l Supp Test/Auto  Supph Test/Auto

h Shiasnsh Sain ESREORG Y ey i et

Supph Tost/Aut Intarl._door/hatch Interl. hatch with

sl Resyiute B ) Wi el eset C) Siindie Teset

TypeSBRTI 1 JOKAB SAFETY

TARARRARNAARE

13 14 23 24 33 34 41 42 53 54 63 64 73 74 B3 84 91 92

EMERGENCY STOP

B L — 7 g TEST
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

TEST
£
A2 S13514534 544 S24 523 S53 X1 X4
Supply Test/Auto
Reset
D)hesetey 2 ™
Emergency stop with manual reset and
A)sisis b ooy
“INOTE: Always use transient suppressors, e.g. VDR's!
+)0ny AC-Reloys
Remark Design Appr Dale Sheet
— — Js 990120 1
— ——_p Poges Drowing o Tont
CONNECTION EXAMPLES JSBRT11 — —
Js 1 HA7100A -
It is the user's responsibility to ensure thot all control devices are correctly installed, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject ta change without notice.
o [ 1 [ =2 3 4 5 6 7 8 9 10
24vDC/
24VAC/
48VAC/
115VAC/ EMERGENCY STOP RESET
230VAC/ INTERL. DODR/HATCH RESET INTERL. HATCH

TEST = =
1 Al A2 S13514534544 S23524 Y13 S53 X1 X4 Al A2 SI3S14S34S44 523524 YI3 S53 X1 X4
- e : Supply Test/Auto Supply Test/Auto
1 A2 SI3S14534S44 S23524 Y13 S53 X1 X4 Reset Reset
Test/Auto| B) Interl. door/hatch C) Interl. door/hatch
set with manual reset. with automatic reset.

Type:RT6  JOKAB SAFETY

CLELEL B o

24 33 34 41 42 Y14 Y24

EMERGENCY STOP

SAFETY MAT/STRIP RESET

- L |

o]
H
»
b

INFORMATION
PLC

Al A2 s13 514 534 S44 S23S24 Y13 S53 1 4 Al A2 S13514 534 S44 S23S24 Y13 S83 X1
Supply Test/Auto  Supply Test/Auto
Reset . Reset
D)) Emergency sto ) sofety mat/strip
with manual reset

P
with automatic reset.

= —— g EL—‘ Oo-fF— E TEST
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

at
*) R W WU VA J STRIP (NC) SAFETY MAT/STRIP

3 @ TEST ‘PL TEST
1]

) Emergency stop with manual reset and

monitoring of external contactors,/relays .
.
Al 2 S13 §14 534544 S23S524 Y13 S53 1 4 Al A2 S13514 S34S44 S23524 Y13 S53 1 4
#)NOTE: Always use transient suppressors, e.g. VDR's! Supply Test/Auto Supply Test/Auto
Reset Reset
F) setety strip (normally closed) G)Sufe(y mat/strip
++)only AC-Relays with automatic reset with autornatic reset
Remark Design Appr Date Sheet
— — JsS 990120 1
CONNECTION EXAMPLES RTS = JOKAB SAFETY = oo pommn o
JS 1 HA7600A -

It s 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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General Drawing

Q 2 3 4 5 6 7 8 9 10
24vDC/
24VAC/
48VAC/
115VAC/
230VAC RESET
-
SAFETY MAT | &
L
L
EM. STOP =7
HATCH \—
A1 AZ S13514 5345‘44 5‘23524 Y13 S53 X1 X4
Test/Auto
Reset
Type:RT6  JOKAB SAFETY
! The drawing shows how to_connect several
1 1 1 4 sofety components to a RT6-relay
InJ 1&: with ‘maintained sofety level
2 2 2 When the guards are in the closed position
the two inputs (S13/S14 and S23/524) are
13 14 23 24 33 34 41 42 Y14 Y24 closed, and reset of the module is enabled.
Actuating one of the guards will trip the module.
See also RT6 product sheet.
Remark Design Appr Date Sheet
— — | US 990409 1
SAFETY MAT, EM. STOP AND HATCH WITH RT6 = JOKAB SAFETY = v Poges Trawg o Tont
PRINCIPLE DRAWING Js 1 HA7600B -

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.

General Drawing

SAFE AREA

BARRER
]MTL‘/OB'H- [

%
&

4 5
74 BARRIER
] MTL7087+
IS % S|
I o & I Pr

Al A2

24VDC
Type:RT6  JOKAB SAFETY

NINE

14 23 24 33 34 41 42 Yi4 Y24

\1
X

$13514 534 544 S23S24 Y13 S53 X1

X4
Test/Auto
Reset

&:

[Remark

ENABLING DEVICE JSHD4—EX WITH RTS

esign opr te
Js 990120

= JOKADB SAFETY = oo

HA7672A

SMEDEN. Js 1

{tia the user's responsibilty to ensure that all control devices are correctly installed, cored for and operated to maet all pplicable European, national and local codes/regulations. Specifications subject to change without notice.
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General Drawing

2400/
24vAC/
48VAC/
115VAC/
230VAC/ EMERGENCY STOP RESET
INTERL._DOOR/HATCH RESET INTERL. HATCH
£ <} [}
t=/————- R TQT*—‘ > 13 TEST
- wer | I 1
< 1 1 A2 513514534544 523524 10 11 T2 Y13 53 X1 X4 1 A2 513514534544 S23S24 10 11 T2 Y13 553 X1 X4
- - ‘ | Supply Ol | Tes/auto Test/hto Supely ol | Test/te Test/ako
TR SetuswSH s [N 7 v s ki | . oo oo +1.0s. | Roset . Reset e win + Reset . Reset
il | espute |1 B) mateedr 20n [0 Liviliiaaiy 20n
Type:RT7  JOKAB SAFETY +2.05. } |
1 1 A 3 3
) 1a2) sus I
|2 2 aiiay |
EMERGENCY STOP
1314 23 26 31 32 9455 vie e v ||| SAFETY MAT/STRP RESET
TIME DELAYED  INFORNATION | !
OUTRUTS 0-33  PLC L TEst &
} } G e T I N N N M T T e T I S T
Supply 0s. Test/Auto Test/Auto Supply 0s. ‘ Test/Auto  Test/Auto
[ ] +1.0s.| Reset  Reset +10s.| Reset  Reset
—————————— | 42,05 y 42,08
Emergency stop Safety mat/strip
I D)o o E) St it
RN N J STRIP (NC) SAFETY WAT/STRIP
@ ]
A) Emergency stop witn manual reset ond TEST TEST
monitoring of external contactors/reloys
1 A2 513514534544 S23524 10 11 T2 Y13 X1 X4 1 A2 513514534544 S23524 10 11 12 VI3 553 X1 X4
*)NOTE: Always use transient suppressors, e.g. VDR's! Supply os. | ‘ Test/Auto Test/Auto  Supply os. | ‘ Test/Auto  Test/Auto
+1.0s.| Reset  Reset Reset  Reset
42,08, 42,0,
- —Reloys Safety ship (normally closed) . atety mot/str .
ony sc-sey P G) e mevae,
Rormark Design Aopr Date Sheel
— — Js 990120 1
CONNECTION EXAMPLES RT7 —_— JOMB SA F E 2 ; —rm Pages Drowig o Tont
Js 1 HA7700A -

K s the user's responsibilty to cnsure that ol conirol devices ore correolly installed, cored for and operated to mest all applicable European, national and losal codes/requlations. Specifications subject fo change without notics.

General Drawing

o [ 1+ T 2 T 3 4 s [ e | 7 8 9 10
24vDC b Y‘
EMERGENCY STOP | o &
RESET INTERL. DODR/HATCH RESET INTERL. HATCH
, TEST ) TEST o TEST
e
=~ —————— 1 o-f—
TEST
j ‘ Al A2 S13514534544 S24 X1 X4 Al A2 S13 S‘\4 S34S44 S24 X1 X4
. o | | Supply Test/Auto Supply Test/Auto
1 A2 S13S14 534544 S24 X1 X4
Test/Autol [ Interl. door/hatch Interl. door/hatch
set [ B) il e eset C) Wi atomatic rosot.
Type:RT9  JOKAB SAFETY | |
\1 \1 7 ‘* s o y
2 2 R ‘ ‘ EMERGENCY STOP ‘
SAFETY MAT/STRIP B RESET
13 14 33 24 vis [
INFORMATION TEST TEST
1 I PLC } } [
(%Jruvnc . ‘—e
'Y ‘ ‘ Al A2 S$13 514534544 sS24 X1 Al A2 S13514 34844 Ss24 X1
- ‘ ‘ ‘ [ Supply Test/Auto Supply Test/Auto
0 Reset Reset
}, U N - Emergency stop Safety mat/strip
3 | D) ot eaet E ) o i “recet
B |
) |
m
*)A R W WU VA J STRIP (NC)
= TEST
A Emergency stop with manual reset and @
monitoring of external contactors/relays
Al A2 513§14 534544 S24 X1 X4
#)NOTE: Always use transient suppressors, e.g. VDR's! Supply TRE:SK/‘AMO
es0
Safety strip (normally closed)
F) with automatic reset
Remark Design or Tt el
— — Js 990120 1
GONNECTION EXAMPLES RTS =JOKAB SAFETY = = frm—{oomm oo
Js 1 HA7900A -

It s 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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Example with Safety Light Beam
HE3811B Safety Light Beam Spot with Time-Limited Reset

1 2 3 4 5 6 7 8 9 10
TRANSMITTER RECEIVER
SPOT..T SPOT..R
N, 4
RESET (2) TMER START (1)
3w
B A
P I
HEIFEIR HEINEIES
HHEHERHHERIE
HHEEIEEHEEHER
24VDC 1 L 24VDC 24V0C
¢ 97w
[ERPINE
141/5 |14 1/8
2 a3
24 1/8
1 1/4
AT A2 1 81 T B2 R1 X1 /x4 A2 AT S14 A2 S24 X1 X2 A3 [A1 Az S13514523524534 X1 X2 T T‘Z R
+ o= Test/Autol +
24VDC Reset 24vpg JOKAB SAFETY 24VDC *e L
Type: VITALT JOKAB SAFETY Type: E1T Type:JSHT1
] -+ JOKAB SAFETY
\1 \1 B2 | B )ZY )ZY )ZY )ZY
\2 2 . )z\z )=\2 )zv )ﬂz \
Sz v o 13 14 23 24 33 34 43 44 P u 2
1/3 1/3 1/3
Info PLC After you have pressed and released the “TIMER START” —button(1) , you have up to
40 seconds to get outside the lightbeam and reset it with the Reset—button (2

The limit is set 0,2 — 40 sec. by interconnections T1-T3 on JSHT1

Remark: [Design [Appr [Date heel
— — JS 20070910

SAFETY LIGHT BEAM SPOT WITH TIME-LIMITED RESET —.JOK,AB SAFEI i’ — [brom Pages Drawing o Cont
JS HE38118B

I in e o'y raponsbifly to waure thol of conbiol dimices crw comeclly Fatclled, coed for ond opecled bo reel ol oppicable Eropeon, nolicnal end locol codia/rguidlion, Specifications sbject Lo chonge withoul molice

SEE DISCLAIMER ON PAGE 5:67

Example with Safety Light Beam
HE3824C Light Beam with Time-Limited Bypass 0.2-40 s

o | v ] 2 [ s | « | s 1 & | 7 8 9 10
EDEN 1 TRANSMITTER 1 RECIEVER 1
SPOT.T SPOT.R
Xy < LIMIT SWITCH
ADAM ((( EVA SENSOR ’—
RESET MUTING
‘1|2|3 ‘| I‘ I2I3“ I‘Plﬂ‘s z:f/vvnc 1=5W O—\
4 ’
+ - q + - + - e
e o [+ |o O IR
8 |% (3|3 |5 S5 |% |2 |2 |® 5|*(8|a|&
24vDC l 1 i l 1 i lJ__ 24VDC
info 1 info 7
! |
A| A2 sw 51 T B2 RT X1 X4 AZ| a1 st a2 52 5311 12 |A3 | A1 A2 S13514 524523534 X1 X2 T1 T2 T3
- (A1) (A2) Test/Auto| + J& o + - InA InB Test s |
2490 Reset te 24v0C ki
Type: VITAL1  JOKAB SAFETY 24VDC Type:JSHT2
1 1| ey Type:TINA A JOKAB SAFETY —
VLD | JOKAB SAFETY
\2 \2 )ﬁ 1 )A) 2
13 14 23 24 Y14 Y14 13 14 23 24
¢ + T I
Info PLC Info PLC
On actuating both sensors the lightbeam is The circuit can be used tc achieve possibility
bypass connected. It remains so until the to pass the lightbeam with e.g. an AGY
sensors are de—actuated but no longer than while it must trip when a person tries to
the selected time limit. When the bypass cross.
*) Colour coding refers to JOKAB cable. connection has ceased both sensors must be
de—actuated and actuated for the bypass
to start again.
[Remark. [Design’ [Appr [Date’ heel
— — Js 020530 1
LIGHTBEM WITH TIME-LIMITED BYPASS 0,2-40S. — JOKAB SAFETY =0 g rawing [
SWEDEN JS 1 HE3824C -
It is the user's responsibility to ensure that all control devices are correctly installed, cared for and cperated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.
SEE DISCLAIMER ON PAGE 5:67
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Example with Safety Light Beam

0 1 2 ] 3 4 5 6 7 8 9 10
24VDC
LIGHTBEAM/CURTAIN SAFETY SWITCHES ON HOLDER JSHD4 TRELAGESDON /THREE-POSITION DEVICE
FOR THREE—POSITION DEVICE
JOKAB SAFETY |
THREE—POSITION FB ADDITIONAL PB'S
FOCUS FOCUS JSNY5 | USNYS (FRONT)
1
TRANSMITTER RECEIVER ! ]
A s 7 s s 4 a s s @\33 il L,zw =® 33 L,2|
1 I [l [ X \
of T V3 el o2 Y7 Ys . 4 e s Ye 83| 12| | 221154 |34 12| |22 S5 57
el o8| s| F o3 3| 2 g 2 ¢ @ oz Tl 90 9
5 5 3 s 5 3| s § 3 E 5 f ([ o | A &8 & do EIFIG H g
. 5 block !
= = -7
- g i g5g8 o s o2
1 | [ HEB R 5 sl 3| g2
T
mutinglam;
Reset o resstor B—delay (I S
N.C.  FREE FOR CUSTOMER CONN.
] Reset
ATl A1 A2 S13S14 534544 523524 Y13 A2 | A1 A2 S13S14S34S44 S23S24 Y13 S53 X1 X4
Supply Supply Test/Autol
ese
ENTRANCE/EXIT WITH THREE—POSITION DEVICE y
Type:RT6  JOKAB SAFETY When the  three-position device is removed from it's | [YPEiRT6  JOKAB SAFETY
holder module the lightoeam/curtain is bypassed so ]
1 that entrance through the lightbeam/curtain is possible. | {1
\ If the PB is pushed or released module A2 gives InJ 1&:
\2 a safe stop signal. 2
*) This contact can be used to reduce
13 14 23 24 33 34 41 Y24 velocity, prevent automatic cycles etc. 13 14 23 24 33 34 Y14 vZ24
[Remark. [Design [Appr [Dote [Sheet
— — JS 050215 1
FOCUS LIGHTGRID/CURTAIN WITH THREE-POSITION DEVICE = JO KAB SAFETY — on IPages [Orawing o fcore
SWEDEN Js 1 HG7636B -
It is the users responsibiity to snsure that ol control devices are correctly installed, corad for and oparated fo mest all applicable Europeon, national and local codes/requintions. Specfications subject to change withoul nofica.

Example with Interlocked Doors/Switches

0 1 2 3 4 5 6 7 8 9 10

24vDC/
24VAC/
48VAC/
115VAC/
230VAC/ “

PRE—RESET 2 INTERLOCKED DOOR RESET

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.

P

.
Al A2 S13S14524 S23S34 X1 X2 T1 T2 13 Al A2 S13S14 534 S44 S23S24 Y13 53 1 X4
Supply InA InB Test | ‘ Test/Autol
+55+ ! Reset
TypetJSHTIA L‘ ® Type:iRT6  JOKAB SAFETY
JOKAB SAFETY \1
)? r
\ H 23 24 13 14 23 24 33 34 41
*#+)Only AC—Relays
Remark Design Appr Date [Sheet
— — Js 930120 1
INTERLOCKED DOOR WITH RT6 AND PRE—RESET — JOKAB SAFE TY — [Drown Pages Drowing 76 0y
Js 1 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/regulations. Specifications subject to change without notice.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com
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Example with Interlocked Doors/Switches

Example

0 1 2 3 4 5 6 7 8 9 10
24VDC
LIGHTBEAM/CURTAIN SAFETY SWITCHES ON HOLDER JSHD4 TRELAGESDON /THREE-POSITION DEVICE
FOR THREE—POSITION DEVICE
JOKAB SAFETY |
THREE—POSITION FB ADDITIONAL PB'S
FOCUS FOCUS JSNY5 | USNYS (FRONT)
TRANSMITTER RECEIVER |
s s 7 1 s 4 @ |33 " L,zw =® 33 " L,2|
il A [l [ Bl |y B | B
o 71 Ve oo T2 Y7 Ys,qe s Ys Ye 83| 12| | 221154 |34 12| |22 S5 S6 s7
5 sl g o3 s 2 s 3 s § o2 S 90 9
5 5 3 s 5 3| s § 3 E 5 f ([ o | A &8 & do bF 4c H g
C-‘j block !
- - it ? 2l §| g 2 3] £ sl <l ¥
Z 3| 8| 2 g | -
| I 5 5| & ¥ 5 al a3
1 T
tingl
Reset o resstor B—delay (I S
N.C.  FREE FOR CUSTOMER CONN.
] Reset
I 1 [ 11
A1[A) A2 13514534544 523524 Y13 A2 | A1 A2 S13S14S34S44 S23S24 Y13 S53 X1 X4
Supply Supply Test/Autol
y eset
ENTRANCE /EXIT WITH THREE—POSITION DEVICE y
Type:RT6  JOKAB SAFETY When the hree—position device is removed from its | YPe:RT6  JOKAB SAFETY
holder module the lightbeam,/curtain is bypassed so ]
1 that entrance through the lightbeam/curtain is possible. | \ 1
\ If the PB is pushed or released module A2 gives InJ 1&:
\2 a safe stop signal. \2
*) This contact can be used to reduce
13 14 23 24 33 34 41 Y24 velocity, prevent automatic cycles stc. 13 14 23 24 33 34 41 Y14 vZ24
[Remark. [Design [Appr [Dote [Sheet
— — JS 050215 1
FOCUS LIGHTGRID/CURTAIN WITH THREE-POSITION DEVICE = JOKAB SAFETY — on IPages [Orawing o o
SWEDEN HG7636B -

It is the users responsibiity to snsure thal all control devices ara correctly installed, cored for and operated to meel all appicable European, national and Iocal codas/requictions. Speciications subject fo change withoul notice.

with Interlocked Doors/Switches

0 1 2 3 4 5 6 7 8 9 10
24vDC/
24VAC/
48VAC/
115VAC,
EXIT
230vAS/ THREE-POSITION DEVICE JSHD4
SAFETY SWITCHES ON HOLDER
INTERLOCKED DOOR FOR THREE-POSITION DEVICE
i USNYS
i i
o ] ri@g E\;;@E Epai
A kB BN\ i \ © \
Voo (12| (29 \34 12 (22 \34 |
i i
1 bl 0o
1 ? s i
I
- iy T ]
— L v
- || 'gt
1 A2 S13814534544 S$23S24 Y13 S53 X1 X4 i A2 S13S14524S23S34 X1 X2 11 12 13 2 13514534544 S23S24 Y13 53 X1
Test/Autq| Supply InA InB Test Ss. | ‘ T:st/Autu
Reset e 1
Type:RT6  JOKAB SAFETY Type:SHT1A ’ Type:RT6  JOKAB SAFETY
JOKAB SAFETY
! = !
5 V] 5
13 14 23 24 42 via a4 13 14 23 2 3 14 23 2% 33 3 4
TIME—LIMITED ENTRANCE/EXIT
After lifting the_three—position
device out of Its holder the
¥) This contact can be used to reduce door can be opened and shut for
velocity, prevent autoratic cycles etc. entronce o the safety zone
within 5-20 sec. To exit zone
)only AC—Relays poeh 53 The The time limit s et
by mtereonnecions o TS
Remark Design Aopr Date Sheel
— — JS 991206 1
INTERLOCKED DOOR WITH THREE—POSITION DEVICE — JOMB SAFE TY — [Drown Pages Drawing o Tont
AND TIME—LIMITED ENTRANCE/EXIT - Js 1 HG7646A _

It s 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.

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY
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Example with Interlocked Doors/Switches
HG7654A Interlocked Door with RT6 and Output Expansion

JSR1T

o [ 1+ T 2 1 3 [ 4« T 5 T 8 | 7 1 s 9 10
@ o
e~ O
INTERLOCKED DOOR
A1[A1 Az S13S14S34544 S23524 Y13 S53 X1 X4 n2[m n sis s X1 X2
B Test/Auto Supply  InA B Test
24VDC 24VDC
Type:RT6  JOKAB SAFETY TpedSRIT JOKAB SAFETY
1 1 1
\ \ \ 1 inJ 182 \ \ \ \
13 14 23 24 33 34 41 42 Yi4 Y24 13 14 23 24 33 34 43 44 81 52
OUTPUT EXPANSION
Expansion module JSR1T can be equipped with switch—off
deloy up to 10 seconds.
Remark Design Appr Date Sheet
— — | US 990120 1
INTERLOCKED DOOR WITH RT6 AND OUTPUT EXPANSION JSRIT = JOKAB SAFETY == Pages Travig e ot
Js 1 HG7654A -
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.
SEE DISCLAIMER ON PAGE 5:67

Example with Interlocked Doors/Switches

HG7658A Interlocked Door with RT6 and Output Expansion JSR2A

SEE DISCLAIMER ON PAGE 5:67

o [ 1+ ] 2 [ 3 ] 4 [ 5 T & [ 7 1 s 9 10
24vDC/
24VAC/
48VAC/
115VAC/
230VAC/
INTERLOCKED DOOR RESET
_ 3 33
s2| \ Al
1/2
T 34
I-
Al [A1 A2 Si3S14S34S44 S23S24 Y13 S53 X1 X4 A2 [ar az sS4 s X1 X2
Test/Auto
Resat Supply A InB Test
Type:RTE  JOKAB SAFETY TypexSR2A JOKAB SAFETY
— s
v ’
in) 122 \ \ \ \
R V)L
13 14 23 24 33 34 41 42 Y14 Y24 13 14 23 24 33 34 43 44 51 5‘2
1/6
OUTPUT EXPANSION
Expansion module JSR2A output contacts can each switch a maximum current 10A.
) Only AC—Rel Total maximum current, all output contacts 26A.
) Only AC—Relays Refer to JSR2A Data Sheet for output contact rating detail.
Remark Desian oo Dote Sheat
— — Js 990120 1
INTERLOCKED DOOR WITH RT6 AND OUTPUT EXPANSION JSR2A = JOKAB SAFETY = = Poges Trowing 7o ot
Js 1 HG7658A
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.

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com



Example with Interlocked Doors/Switches
HG7673A Safety Interlock Switch JSNY8 with RT6

RESET/LOCK

JSNY8BM

JSNY8S

o ] 1 [ 2 [ 3 1 4 [ 5 T s 7 8 9 10
Ssove_ | |
N
UNLOCK'
EM.UNLOCK
RESET/LAS

| Sl 21 Jaa | 21
o—f—|——— \— _
| 1/31/3) | |
L 12 22 32 ‘ 22
‘ 41
41 ‘ 42
“ 173 S - RESET
= 42 =
A1 [A1 A2 S13S14S34S44 S23S24 Y13 S55 X1 X4 22 [A1 Az S13S14S34544 S23S24 Y13 S53 X1 Xa
Test/Auto| Test/Autol
Reset Reset
Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY
1 1 1 1 1 1
1 In) 1&2 1 In) 1&2
2 2 2 2 2 2
13 14 23 24 33 34 41 42 Y4 Y24 13 14 23 24 33 34 41 42 Y14 Y24
**) Only AC—Relays
Remark Design [ Aopr Tote Sheet
— — Ji 990120 1
INTERLOCK SWITCH JSNY8 WITH RT6 = JOKAB SAFETY == P Sravng o ot
Js 1 HG7673A -

SEE DISCLAIMER ON PAGE 5:67

It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to mest all applicable European, national and local codes/regulations. Specifications subject to change without notice.

Example with Interlocked Doors/Switches
HAG6500A Safety Interlock Switch JSBT5

D)Hu(ch with manual start (no supervised reset)

E)Sufe(y strip (normally closed) with automatic reset

NOTE:

1) START pushbutton not supervised

2) START pushbutton supervised for component faults

A ) Emergency stop and control relay with start/stop—
function and monitoring of external contactors/relays

o [ 1+ [ 2 T 3 4 5 6 7 8 9 10
24VDC/ T
24VAC
=S TEST.
EM. STOP INTERLOCKED HATCH
EMERGENCY STOP !
==
TEST } (& TEST TEST
START |
STOP g |
2 —
) —} | Al A2 X1 X2 Al A2 X1 X2
s S I Test S I Test
M 2 X1 x2| | } PPy es PPy b
Supply: Input Test | | | B)Emen;ency stop with dual contacts and autom. reset. C)\Mer\ccked hatch with automatic reset
24VAC/DC Lol
Type:iSBTS JOKAB SAFETY | | |
[
b
VL m ol
\ \ \ } | INTERLOCKED HATCH START STRIP (NC)
13 14 23 24 33 34 41 42 |
| ‘ 1k TEST TEST
[
A
I Al A2 X1 X2 Al A2 X1 X2
} Supply Test Supply Test
|
I
I
|
I
|
J

Al A2 X1 X2
Supply Test
+)NOTE: Always use transient suppressors, e.g. VDR's! F)
Rernark Design Appr Date et
— — Js 980120 1
CONNECTION EXAMPLES JSBT5 = JOKAB SAFETY = = Pages Drowig 1o Cont
SWEDEN JS 1 HAB500A -

SEE DISCLAIMER ON PAGE 5:67

It is the user's responaibilty o ensure that oll control devices are correctly installed, cared for and operated lo meet all applicable European, national ond lacal codes/regulations. Specifications subject 1o chonge without nofice.

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY
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Example with Interlocked Doors/Switches

o [ 1 ] 2 3 4 5 [ s | 7 8 9 10
2o T |
nl (nj ———
J J
| ISNYOM JSNY9ML
N FO* I
| | | Preow g
| | |
U | L=
M o1
e J RESET gl S RESET
@ <
Q 3
e TEST TEST
k
TEST TEST
(|
A) A1 A2 $13514 534 544  S23S24 Y13 553 1 X4 A) Al A2 S13 514534544 S23524 Y13 S53 X1 Xé
Test/Autol Test/Autol
set Reset
Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY
W Ll
K Pl
13 14 23 14 33 34 41 42 Y14 13 14 23 24 33 34 41 42 Y14
TEST
- S23s524 Y13 1 X4
I;st/‘Autu % (CONTACTS SHOWN WITH ACTUATOR INSERTED AND LOCKED)
esel
A) Sty ot antcn iy sl st o B) win cutomote et
Remark Design Appr Date Sheet
— — JS 991209 1
SAFTY INTERLOCK SWITCH JSNY9M/ML WITH RT6 _— JOKAB SAFETY —_cm Pages Drowing o Tort
Js 1 HG7674A -

It is the user's responsibilty to ensure that all control devices are correctly instalied, cared for and operated to meet all applicable European, national and local codes/regulations. Specifications subject to change without notice.

Example with Interlocked Doors/Switches

o [ 1 T 2 3 4 6 7 8 9 10
24
UNLOCK
[ I —— u
a1
JSNY9S I JSNY9SL
\ -+ 40
|
|
|
«
L N Y B I s e |
IR RSB
TEST TEST
RESET g
TEST TEST
- -
A) Al A2 $13 514 534 544 523524 Y13 553 X4 A) Al A2 S13S14 S34 S44 S23S24 Y13 S53 X1 X4
Test/Auto| Test/Auta
24vDC Reset 24VD!
Type:RT6  JOKAB SAFETY TypeRTS JOKAB SAFETY
o
! \T
i ¥
13 14 2} 24 33 34 41 42 Y14 Y24 13 14 Z) 24 .‘53 34 41 42 Y14
TEST
- S23S24 Y13 S53 1 X4
TRE:S‘QMG * (CONTACTS SHOWN WITH ACTUATOR INSERTED AND LOCKED)
Safety interlock switch with I t and o "
A ) reritoing 'oF esaeinal comtaciorspiclags " B) vin automtic reset.
Temornk Design Rppr Dote Sheet
— —JS 991209 1
SAFTY INTERLOCK SWITCH JSNY9S/SL WITH RT6 — JOKAB SAFE TY — Pages Trowing 1 Cont
sweoen | JS 1 HG7674B -

It is the user's responsibilty to ensure that all control devices are correctly instalied, cared for and operated to meet all applicable European, national ond local codes/regulations. Specifications subject to change without notice.

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com




Additional Example
HHO0000C Three-Position Device JSHD4 with Various Safety Modules

o [ 1 T 2 [ 3 T a1 5 | 8 1 7 1 8 T 9 10
24vDC/
24VAC/ 2em¢ *
4BVAC/ -
1svac/ ||
230VAC l
‘ ‘THREE-POSITION PB ADDITIONAL PB'S ‘
| (T0PP) (FRONT) |
3
St s2 S3 J‘ 1 AZ 515514524523 X3 X2 Al AZ  S24S14 S3454¢ X1 X4
_ _ Supply A B Reset Supply Test/Auto
£ Fode a4 & Reset
B JSHD4 with safety c JSHD4 with safety
module JSBR4 module JSBRT8
& 3 ¥ 3 o *
N.C. B 2
FREE FOR CUSTOMER CONN.
= 1 rre
Al 1 AZ 5‘13 $14 534544 S23S24 Y13 S53 X1 X4 l —T N.C. |
Test/Auto| ! Iy 3
VOLT 1 A2 513 514 S34 S44 S23S24 Y13 S53 X1 X4 A1 A2 S13S24514 S34S44 X1 X4
Type:RT6  JOKAB SAFETY Test/Auto Supply Test/Auto
Reset Reset
1 1 1 D) sto with safety ) US4 with sctely
\ \ \ 1 n) 1&2 module RT7/JSBRT11 module RT9
LY
13 14 23 Z“ 33 3‘4 41 4‘2 Yi4 Y24
A Three—position device JSHD4 with sofety module
RT6. Push-buttons S2 and S3 can be used for
other functions such s cycle start/cycle stop.
Color coding refers to JOKAB cables JSHK,
in various standard lengths.
+ Only AC-Relays G W U G |
1 A2 513514524523 X3 X2
Supply A B Test/Auto
eset
F JSHD4 with safety
module JSBT4
Remark Design Appr Date Sheet
— — Js 000208 1
THREE-POSITION DEVICE JSHD4 WITH VARIOUS SAFETY MODULES = JOKAB SAFETY = = Poges Trowing 7 Tant
Js 1 HHODOOC -
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/regulations. Specifications subject to change without notice.

Additional Example
HI8552A Connection Example JSHT2 Intermittent Running

o [ 1T 2 ] 3 ] 4

s [ s [ 7 8 9 10
24vpe/
24VAC/
48VAC/
115VAC/
230VAC/
& K1
s1
K2
A1 [Al A2 S13S14524523S34 X1 X2 T1 12 13
Supply InA InB Test 0.2s. |
40,35,
+0,5:
Type:JSHT2A s
JOKAB SAFETY
\ 1 \ 2 3X380V
S 4 23 24
. 1 T L
L
At
K1
A2 [
| n
K2|
On pushing S1 outputs 1 and 2 are closed. They remain closed =
until S1 is released but no longer thon 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 vio contoctors
Ki and K2 and safety module JSHT2A. Contactors are doubled and
supervised by the JSHT2A to achieve a high level of safety. +) Only AC—Relays
Remark Design Appr Date heel
f— — | JS 990120
CONNECTION EXAMPLE JSHT2 INTERMITTENT RUNNING = JOKAB SAFETY = v Poge e e o
Js 1 HIB552A -

SEE DISCLAIMER ON PAGE 5:67

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.

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY
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Example with Safety Mats and Contact Strips
HK7600A Safety Mat/Contact Strip with RT6

o [ 1+ T 2 ] 3 [ 4 T s 6 7 8 s [ 10
24vDC/
24VAC/ ®
48VAC/ ay
115VAC/ -
230VAC Sofety mat
—— SAFETY MAT/CONTACT STRIP
RESET
[
L(—|d
= L
— : 4 —1 :
A1[A1 A2 sS13S14S34544 sS23524 Y13 553 X1 x4 |A2[A1 A2 SI13S14534544 S23524 YI3 S53 X1 X4
Test/Autol Test/Auto
Reset Reset While the mat is unactuated the two inputs

Type:RT6  JOKAB SAFETY Type:RT6  JOKAB SAFETY (S13/S14 nd S2 /S2 ) are closed, ond reset

— — of the module is enabled. Actuating the mat

| 4 | 4 4 4 applies o short circuit between the two channels

\ \ \ 1 inJ 1& \ \ \ 1 In) 1& and the module trips.

2 2 2 2 2 2 See page 34.

13 14 23 24 33 34 41 42 Y14 Y24 13 14 23 24 33 34 41 42 Y14 Y24

*+*) Only AC-Reloys

Remark

Desgn Appr Date Sheet
SAFETY. MAT/CONTACT STRIP WITH RT6 = JOKAB SAFETY = lrm—tfrer—tommm—tr
PRINCIPLE DRAWING JsS 1 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.

SEE DISCLAIMER ON PAGE 5:67

Example with Hatches
HL7600B Several JSNY7 connected to one RT6 with Unique Indication

o [+ T 2 ] 3 [ 4« [ 5 ] & [ 7 1T 8 1 9 T 10
D O
20mC ® ®
© S)
A\— — - — —— — R IR P
Hatch 1 " [ Hateh 1 PLC
my 100
- == N Hatch 2
Hatch 2 The examples show how  get
unique Indication for several
N magnetic switches connected to p 101
-\ — 7 X one TS, -\ — —
atch 3 Hatch 3
" 02
8
00 = 00 + 01 + K2
RESET 3 RESET &
Al [ A1 A2 S13S14S34 S44 S23S24 Y13 S53 X1 X4 A2| a1 A2 S13S14 534 S44 S23S24 Y13 S53 X1 X4
Supply Test,/Autol Supply Test,/Autol
24VDC Reset 24VDC Reset
Type:RTE JOKAB SAFETY Type:RTE JOKAB SAFETY
AN AR '
InJ 1&2 InJ 1&2
PPy PP
13 14 23 2 3 A “ e Y14 Ye4 13 4 23 2 3 M4 “ Q Y14 Y4
Remark Design Rppr Dafe heel
— —| U 990120 1
severaL Jshv7 connectep o one ke with uniaue oicaton | == JOKAB SAFETY = ot T
Js 1 HL76008 -
It is the user's responsibility to ensure thot 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.
SEE DISCLAIMER ON PAGE 5:67

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com



Example with Magnetic Switches
HMOOOOA Magnetic Switch JSNY7 with Various Safety Modules

o [ 1+ ] 2 [ 3 T 4 [ s [ 8 T 7 1 =8 B 10
TEST
SHOWN POS. OPEN HATCH Ve [P
i
e el
T A2 S13514 534544 23524 Y13 s53 X1 Xa
Test/Auto
Reset
24vDC/
24VAC/ B Magnetic switch JSNY7 with safety module
48VAC/ RT6/RT7/JSBRT11 and outomatic reset
115VAC/
230VAC 24VDC t
RESET TEST
MAGNETIC
BLACK |BLUE St
. 3] TEST S
MAGNETIC BROWN | GREY c o
SWTCH i Al A2 S24S13S14 S34544 X1 X4
i - Supply Test/  Auto
+ 1 = Reset
A[A1 A2 sS13S14534544 S23524 Y13 S53 X1 X4 () Mognetic switch JSNY7 with sofety module
Test/Autol RTS ond outomatic reset
Reset
Type:RT6  JOKAB SAFETY
—
\'\ \ RESET
vl
oy o 33 414 vie & et
MAGNETIC |BRowN | GREY
SWITCH *
) Magnetic switch JSNY7 with safety L
module RT6 and monual reset + s o * s
1 Az S13514534544 524523 Vi3 53 X1 X4
Supply Test/Auto
eset
** Only AC—Relays D Magnetic switch JSNY7 with safety module
RT6/RT7/JSBRT11 and monual reset
Remark Design Topr Date Sheet
— — JS 991209 1
MAGNETIC SWITCH JSNY7 WITH VARIOUS SAFETY MODULES = JOKAB SAFETY = Poger Drowing 7o Tork
Js 1 HMOOO0A -
Ui the user's responsibiity fo ensure that all control devices are correctly installed, cared for and operated fo mest all applicable European, national and local codes,/regulations. Specifications subject to change without nofice.

Output Example

HN7660A Delayed Outputs RT6 with Output Expansion JSR3T/RT7

o [ 1 ] 2 T 3 [ 4 ] 5 [ s [ 7 ] s 9 [ 1o
G a— ®
2
[ I
ALT.1 ALT.2
AT 15 _AT2
\ Al
1/0
)1‘
EM. STOP EM. STOP
S L
t=—-—-— K\ reser t=F-—-— K\ reser
AI[A1 A2 Si3S14S34S44 S23524 Y13 S55 X1 X4 | A2[A1 Az Y1 v2 Y3 v& x1 xz| A3[Al A2 S13S14S34S44 S23S24 10 TI T2 Y13 SB3 X1 Xé
Test,/Autol v/ 05102560 Os | Test,/Autol
Reset Supply Test OS
24vDC 240A0/DC 24vDC
Type:RT6  JOKAB SAFETY TypobrsT  JOKAB SAFETY Type:RT7  JOKAB SAFETY *205
i ! ’E\
I ’\ A" N >=\
13 14 ZJ 24 33 34 41 23 2‘ 13 14 23 Z‘ 31 43 44 53 5‘ Y14 Y24 Y34
1/4
OUTPUT EXPANSION DELAY OUTPUT EXPANSION DELAY
Expansion module JSR3T can be hardwired Sofety relay RT7 con be hardwired
to provide delays of up to 10 seconds. to provide deloys of up to 3 seconds.
Remark: Design Appr Dote: Sheet
— — Js 990120 1
ALT.1 DELAYED OUTPUTS RT6 WITH OUTPUT EXPANSION = JOKAB SAFETY = = Pages Droving 7o Tork
JSR3T/ALT.2 RT7 o | s 1 HN7660A s
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 netice.
SEE DISCLAIMER ON PAGE 5:67

888-282-2123 ¢ www.jokabsafetyna.com
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Common Example
HP7600A Machine Control - Isolation of PLC Inputs and Outputs

o [ 1+ ] 2 ] 3 [ 4« T 5 ] 8 [ 7 1 s 9 ]
o T ®
[y -
+13 O
\ Al
1/0
M. sToP MONITORING i /
14
I
(=7~ — pe Yi4 Y4
13 13 START STOP
K2 8 8
° k]
E E
PLC—OUTPUTS 8 g PLC—INPUTS
[ e S A A A AR G
AT| A1 A2 S13S14 S34S44 S23S24 Y13 553 X‘\ X4 ‘ ‘ CPU ‘ Q: § Q: § ‘
Test/Autol ‘ = 3 ‘ ‘ |
24vDC Resat
Type:RT6  JOKAB SAFETY L _
AR *
InJ 1&2
e ]
13 14 23 24 33 3‘4 41 42 Y14 Y24 Ki Al K2 A
4 [T r =
MOTOR CONTACTORS
Remark Design Rppr =3
— — Js 990120 1
MACHINE CONTROL — ISOLATION OF PLC INPUTS AND OUTPUTS — JOKAB SAFE TY — [Trom Tages Trawing 7o Tont
Js 1 HP7600A -
It is the user's responsibilily to ensure thot 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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Example with Two-Hand Device
HT5400A Two-Hand Device with JSBR4
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Component List - Safety Relays

Designation Ordering Information

Description

RT6
24VDC

2TLAO010026R0000

Safety relay with 3 safety outputs, 5 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 1 NC information output and 2 potential free transistor information
outputs, quick release terminal blocks, 45mm wide, 24VDC supply.
Meets safety category 1 to 4.

RT6
24VAC

2TLAO010026R0200

Safety relay with 3 safety outputs, 5 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 1 NC information output and 2 potential free transistor information
outputs, quick release terminal blocks, 456mm wide, 24VAC supply.
Meets safety category 1 to 4.

RT6
115VAC

2TLAO010026R0400

Safety relay with 3 safety outputs, 5 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 1 NC information output and 2 potential free transistor information
outputs, quick release terminal blocks, 45mm wide, 115VAC supply.
Meets safety category 1 to 4.

RT6
230VAC

2TLAO010026R0500

Safety relay with 3 safety outputs, 5 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 1 NC information output and 2 potential free transistor information
outputs, quick release terminal blocks, 456mm wide, 230VAC supply.
Meets safety category 1 to 4.

RT7 A
24VDC

2TLAO010028R2000

Safety relay with 4 safety outputs (2 outputs can be off-delayed by O,
0.5, 1 or 1.5 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 45mm wide, 24VDC
supply. Meets safety category 1 to 4.

RT7 A
115VAC

2TLAO010028R2400

Safety relay with 4 safety outputs (2 outputs can be off-delayed by 0,
0.5, 1 or 1.5 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 45mm wide, 115VAC
supply. Meets safety category 1 to 4.

RT7 A
230VAC

2TLAO010028R2500

Safety relay with 4 safety outputs (2 outputs can be off-delayed by 0,
0.5, 1 or 1.5 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 45mm wide, 230VAC
supply. Meets safety category 1 to 4.

RT7 B
24VDC

2TLAO010028R1000

Safety relay with 4 safety outputs (2 outputs can be off-delayed by O,
1, 2 or 3 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 45mm wide, 24VDC
supply. Meets safety category 1 to 4.
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Component List - Safety Relays

Designation

Ordering Information

Description

RT7 B
115VAC

2TLAO10028R1400

Safety relay with 4 safety outputs (2 outputs can be off-delayed by 0,
1, 2 or 3 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 45mm wide, 115VAC
supply. Meets safety category 1 to 4.

RT7 B
230VAC

2TLAO010028R1500

Safety relay with 4 safety outputs (2 outputs can be off-delayed by 0,
1, 2 or 3 seconds via hardwire jumpers), 5 selectable input options
(single or dual channel), automatic or manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 6 LED
indicators, 1 NC information output and 3 potential free transistor
information outputs, quick release terminal blocks, 456mm wide, 230VAC
supply. Meets safety category 1 to 4.

RT9
24VvDC

2TLAO010029R0000

Safety relay with 2 safety outputs, 5 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 1 dual purpose information output, quick release terminal blocks,
22.5mm wide, 24VDC supply. Meets safety category 1 to 4.

JSBRT11
24VvDC

J hto:omowwm«zﬁ

2TLAO010025R0000

Safety relay with 7 safety outputs, 4 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 2 NC information outputs, quick release terminal blocks, 100mm
wide, 24VDC supply. Meets safety category 1 to 4.

JSBRT11
115VAC

3 Bt"omnwmoom!

2TLAO010025R0400

Safety relay with 7 safety outputs, 4 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 2 NC information outputs, quick release terminal blocks, 100mm
wide, 115VAC supply. Meets safety category 1 to 4.

JSBRT11
230VAC

3 Bt"omnwmoom!

2TLAO010025R0500

Safety relay with 7 safety outputs, 4 selectable input options (single

or dual channel), automatic or manual supervised reset, test input for
monitoring of external positive guided relays/contactors, 5 LED indica-
tors, 2 NC information outputs, quick release terminal blocks, 100mm
wide, 230VAC supply. Meets safety category 1 to 4.

JSBR4
24VvDC

7

2TLAO010002R0000

Safety relay with 3 safety outputs, dual channel and two-hand device
monitoring, manual supervised reset, test input for monitoring of external
positive guided relays/contactors, 3 LED indicators, 1 NC information
output, quick release terminal blocks, 45mm wide, 24VDC supply.
Meets safety category 4. Dual input channel synchronism 0.5s.

JSBR4
24VAC

2TLAO010002R0200

Safety relay with 3 safety outputs, dual channel and two-hand device
monitoring, manual supervised reset, test input for monitoring of external
positive guided relays/contactors, 3 LED indicators, 1 NC information
output, quick release terminal blocks, 45mm wide, 24VAC supply.
Meets safety category 4. Dual input channel synchronism 0.5s.

JSBR4
115VAC

als

2TLAO010002R0400

Safety relay with 3 safety outputs, dual channel and two-hand device
monitoring, manual supervised reset, test input for monitoring of external
positive guided relays/contactors, 3 LED indicators, 1 NC information
output, quick release terminal blocks, 45mm wide, 115VAC supply.
Meets safety category 4. Dual input channel synchronism 0.5s.
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Component List - Safety Relays

Designation Ordering Information  Description

JSBR4 . . 2TLAO10002R0500  Safety relay with 3 safety outputs, dual channel and two-hand device

230VAC monitoring, manual supervised reset, test input for monitoring of external
positive guided relays/contactors, 3 LED indicators, 1 NC information
output, quick release terminal blocks, 45mm wide, 230VAC supply.

hjpeooeced Meets safety category 4. Dual input channel synchronism 0.5s.

JSBT4 S . 2TLAO10004R0000  Safety relay with 3 safety outputs, dual channel, automatic reset, test

24VDC input for monitoring of external positive guided relays/contactors, 3 LED
indicators, 1 NC information output, quick release terminal blocks,
45mm wide, 24VDC supply. Meets safety category 4. Dual input channel

SERT synchronism 0.5s.

BT50 2TLAO10033R0000  Safety relay with 3 safety outputs, 1 NC status output, 2 selectable

24VDC input options (single or dual channel), manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 3 LED
indicators, quick release terminal blocks, 22.5 mm wide, 24VDC supply.

BT50T 2TLAO10033R1000  Safety relay with 3 safety outputs, 1 NC status output, 2 selectable

24VDC input options (single or dual channel), manual supervised reset, test
input for monitoring of external positive guided relays/contactors, 3 LED
indicators, quick release terminal blocks, 22.5mm wide, 24VDC supply.
Output delay times hardwire selectable between 0s, 0.5s, 1s or 1.5s.

BT51 2TLAO10033R2000  Safety relay with 4 safety outputs, 2 selectable input options (single

24VDC or dual channel), manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 3 LED indicators, quick
release terminal blocks, 22.5mm wide, 24VDC supply.

BT51T 2TLAO10033R3000  Safety relay with 4 safety outputs, 2 selectable input options (single

24VDC or dual channel), manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 3 LED indicators, quick
release terminal blocks, 22.5mm wide, 24 VDC supply. Output delay
times hardwire selectable between 0Os, 0.5s, 1s or 1.5s.

JSBT5 2TLAO10005R0100  Safety timer relay with 3 NO outputs, selectable single or dual

24VDC/AC channel, test input for monitoring of external positive guided relays or
contactors, 1 LED indicator, 22.5mm wide, 24VDC/AC supply. Meets
safety category 1 to 4.

JSBT5 2TLAO10005R0700  Safety timer relay with 3 NO outputs, selectable single or dual

12VvDC channel, test input for monitoring of external positive guided relays or
contactors, 1 LED indicator, 22.5mm wide, 12VDC supply. Meets safety
category 1 to 4.

JSBT5T 2TLAO10005R1100  Safety timer relay with 3 NO outputs, 500ms delayed, selectable

24VDC/AC single or dual channel, test input for monitoring of external positive
guided relays or contactors, 1 LED indicator, 22.5mm wide, 24VDC/AC
supply. Meets safety category 1 to 4.

JSHT1A S S 2TLAO10011R0000  Safety timer relay with 2 single NO outputs (hardwire time selection

24VDC of 5, 10, 15 or 20 seconds timing function), selectable single or dual
channel, test input for monitoring of external positive guided relays or
contactors, 3 LED indicators, 45mm wide, 24VDC supply. Meets safety

9 category 1 to 4. Quick release terminal blocks.
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Component List - Safety Relays

Designation Ordering Information  Description

JSHT1B 2TLAO10011R1000  Safety timer relay with 2 single NO outputs (hardwire time selection

24VDC of 5, 15, 30 or 40 seconds timing function), selectable single or dual
channel, test input for monitoring of external positive guided relays or
contactors, 3 LED indicators, 45mm wide, 24VDC supply. Meets safety
category 1 to 4. Quick release terminal blocks.

JSHT2A 2TLAO10012R0000  Safety timer relay with 2 single NO outputs (hardwire time selection

24VDC of 0.2, 0.5, 0.7 or 1 seconds timing function), selectable single or dual
channel, test input for monitoring of external positive guided relays or
contactors, 3 LED indicators, 45mm wide, 24VDC supply. Meets safety
category 1 to 4. Quick release terminal blocks.

JSHT2B 2TLAO10012R1000  Safety timer relay with 2 single NO outputs (hardwire time selection

24VDC of 5, 10, 15 or 20 seconds timing function), selectable single or dual
channel, test input for monitoring of external positive guided relays or
contactors, 3 LED indicators, 45mm wide, 24VDC supply. Meets safety
category 1 to 4. Quick release terminal blocks.

JSHT2C 2TLAO10012R2000  Safety timer relay with 2 single NO outputs (hardwire time selection

24VDC of 5, 15, 30 or 40 seconds timing function), selectable single or dual
channel, test input for monitoring of external positive guided relays or
contactors, 3 LED indicators, 45mm wide, 24VDC supply. Meets safety
category 1 to 4. Quick release terminal blocks.

E1T 2TLAO10030R0000  Expansion relay with 4 safety outputs for expansion of safety relay,

Os single or dual channel connection, 2 LED indicators, quick release
terminal blocks, 22.5mm wide, 24VDC supply. Meets safety category
1 to 4.

E1T 2TLAO010030R1000  Expansion relay with 4 safety outputs (off-delayed by 500ms.) for

0.5s expansion of safety relay, single or dual channel connection, 2 LED
indicators, quick release terminal blocks, 22.5mm wide, 24VDC supply.
Meets safety category 1 to 4.

E1T 2TLAO10030R2000 Expansion relay with 4 safety outputs (off-delayed by 1s.) for expan-

1s sion of safety relay, single or dual channel connection, 2 LED indicators,
quick release terminal blocks, 22.5mm wide, 24VDC supply. Meets
safety category 1 to 4.

E1T 2TLAO10030R3000 Expansion relay with 4 safety outputs (off-delayed by 1.5s.) for expan-

1.5s sion of safety relay, single or dual channel connection, 2 LED indicators,
quick release terminal blocks, 22.5mm wide, 24VDC supply. Meets
safety category 1 to 4.

E1T 2TLAO10030R4000 Expansion relay with 4 safety outputs (off-delayed by 2s.) for expan-

2s sion of safety relay, single or dual channel connection, 2 LED indicators,
quick release terminal blocks, 22.5mm wide, 24VDC supply. Meets
safety category 1 to 4.

E1T 2TLAO10030R5000  Expansion relay with 4 safety outputs (off-delayed by 3s.) for expan-

3s sion of safety relay, single or dual channel connection, 2 LED indicators,

quick release terminal blocks, 22.5mm wide, 24VDC supply. Meets
safety category 1 to 4.
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Component List - Safety Relays

Designation Ordering Information Description
JSRIT s . 2TLAO10015R0000  Expansion relay with 4 safety outputs for expansion of safety relay,
Os single or dual channel connection, 2 LED indicators, 1 NC information
output, quick release terminal blocks, 45mm wide, 24VDC supply.
Meets safety category 1 to 4.
Sjpoeeered
JSR1T 2TLA010015R1000  Expansion relay with 4 safety outputs (off-delayed by 500ms.) for expan-
0.5s 2 ‘ sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSR1T : 2TLA010015R3000  Expansion relay with 4 safety outputs (off-delayed by 1s.) for expan-
1s ¢ sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSRI1T 2TLA010015R0500  Expansion relay with 4 safety outputs (off-delayed by 1.5s.) for expan-
1.5s 2 ‘ sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSR1T 2TLA010015R4000  Expansion relay with 4 safety outputs (off-delayed by 2s.) for expan-
2s 2 ‘ sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSRI1T 2TLA010015R5000  Expansion relay with 4 safety outputs (off-delayed by 3s.) for expan-
3s o ° sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSRI1T 2TLA010015R6000  Expansion relay with 4 safety outputs (off-delayed by 5s.) for expan-
5s d ¢ sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSRI1T : 2TLA010015R0600  Expansion relay with 4 safety outputs (off-delayed by 8s.) for expan-
8s d sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
ST
JSR1T : . 2TLAO10015R2000  Expansion relay with 4 safety outputs (off-delayed by 10s.) for expan-
10s sion of safety relay, single or dual channel connection, 2 LED indicators,
1 NC information output, quick release terminal blocks, 45mm wide,
24VDC supply. Meets safety category 1 to 4.
Sjpoeeered
JSR2A g S 2TLA010027R0100 Expansion relay with 4 safety outputs (10A/250V maximum rating) for
10A 24VDC/AC expansion of safety relay, single or dual channel connection, 3 LED
indicators, 1 NC information output, quick release terminal blocks,
45mm wide, 24VDC/AC supply. Meets safety category 1 to 4.
Sjpoeeered
ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com



Component List - Safety Relays

Designation Ordering Information  Description

connection, 1 LED indicator, 22.5mm wide, 24VAC/DC supply. Meets
safety category 1 to 4.

JSR2A : . 2TLAD10027R0400  Expansion relay with 4 safety outputs (10A/250V maximum rating) for
10A 115VAC expansion of safety relay, single or dual channel connection, 3 LED
indicators, 1 NC information output, quick release terminal blocks,
45mm wide, 115VAC supply. Meets safety category 1 to 4.
Sjpoeeered
JSR2A : . 2TLAD10027R0500  Expansion relay with 4 safety outputs (10A/250V maximum rating) for
10A 230VAC expansion of safety relay, single or dual channel connection, 3 LED
indicators, 1 NC information output, quick release terminal blocks,
45mm wide, 230VAC supply. Meets safety category 1 to 4.
Sjpoeeered
JSR3T = 2TLA010017R0100  Expansion relay with 2 single NO outputs (hardwire selectable off-delay
24VAC/DC . of 500ms. to 10s.) for expansion of safety relay, single or dual channel
i)

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Why should | use Safety Light Curtains and Grids?

...to provide operator
protection during production!

A Safety Light Curtain can be used on a machine or in
a production plant in the same way as a hatch or door.
There are great differences though when it comes to
the component installation and functionality. When a
Light Curtain is mounted on a hazardous machine, we
are not only concerned with the response times of the
safety systems, but also the Depth Penetration Factors.
It is possible for the operator’s fingers or hands to
pass through the Light Curtain a certain distance before
being detected. This becomes the Depth Penetration
Factor. This distance must also be entered into the
Minimal Safety Distance Calculation for the machine
(see page 6:4).

It is also very important that the level of safety of
the Light Curtain with dual supervised outputs be
continued throughout the rest of the stopping control
circuit. Even valves and contactors, which ultimately
control dangerous movements, normally have to be
redundant and monitored.

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 pass-
able protection. After an engagement one must first
use a reset function, then the restart of the cycle should
be made with a separate starting device. The same
reset applies for machines with semi-automatic drives.

Mechanical and Hydraulic Presses

Light Curtain applications are often categorized by the
type of guarding required. Protecting an operator from
the hazards associated with material positioning or
where a process is performed is called Point of Opera-
tion Guarding. The point of operation is often called
the Zone of Hazardous Operation or the Pinch Point.
This type of guarding is associated with mechanical
and hydraulic power presses, molding presses, stamp-
ing, forming, riveting, eyelet and automated assembly
machinery. Light Curtains used in these applications
are typically selected for finger and hand protection.

During Manual Servicing of Machines

With manually operated machines where one or more
operators move parts in and out between every cycle.
This type of application is the most risky because the
number of engagements into the machine’s dangerous
area is often several times per minute.

Light Curtain
as area protection.

Light Curtain
for inner area limiting.

Light Grid for
long distances.

...to provide passable
protection into risk areas!

Both Light Curtains and Light Grids can often be used
as passable protection into a risk area. This is called
passable protection because it is possible to get in
behind the safety device. Common applications are
robot installations, openings for in and out passage of
material, etc. The choice between Light Curtain or
Light Grid is often a question of available safety dis-
tance, reach and price. Light Curtains are often cho-
sen for short safety distances Light Grids are chosen
for long reach—up to 50 m—and for a low price.

ABB JOKAB SAFETY
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How do Light Curtains and Light Grids work?

Both Light Curtains and Light Grids utilize
optical transmitter and receiver units.
Beams of infrared light are sent to the
receiver from the transmitters. When a light
beam is interrupted, a dual stop signal is
given to the dangerous machines inside
the Light Curtain/Grid protected area.

What is the difference between
a Light Curtain and a Light Grid?

A Light Curtain has several beams that
are placed closely together, while a Light
Grid consists of only one, two, three or

Resolution for hands.

Resolution for fingers.

four Light Beams.

The beams are closest on a Light Curtain that is
used for finger detection, with a resolution of 14mm.
Light Curtain beams are at their widest spacing when

used for hand detection, with a resolution of 30mm.
For Light Grids the beams are normally placed at a
relative distance of 200 to 500mm.

What are the safety requirements
for an Optical Protective Device?

High safety demands are stated in the standard

EN 61 496-1 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 should be detected by the outputs falling
immediately or that they do not reconnect after being
disconnected. Maximum allowed scattering angle for
the light is +2°.

Type 2 states that a simple but monitored safety
function is required, which means that the safety
function should be monitored through periodic tests
which break the output when a fault occurs. Although,
between the testing times there can 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 +4°.

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 recognized institution is called for.

Certificate of Compliance

Safety Certifications

1T MiamskE VERITAS
CERTINCATE 0FF COSIvmsiTY

C€
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Minimal Safe Distance Calculation

The Minimal Safe Distance Calculation shall guar-
antee that a person is not able to reach a dangerous
machine part before the machine movement has
stopped. This is calculated with the formula as called
for from the ANSI B11.19-2003 Performance Criteria

Ds = [Kx (Ts + Tc + Tr + Tspm)] + Dpf
Where:

Ds = minimum safe distance between the
safeguarding device and the hazard

K = hand speed constant: 1.6 m/sec (63 inches/sec)
minimum based on the movement being the
hand/arm only and the body being stationary

Ts = worst stopping time of the machine/equipment
Tc = worst stopping time of the control system

Note: Ts + Tc are usually measured together
with the ABB Jokab Safety Stop Time Analyzer.

for the Design, Construction, Care and Operation of
Safeguarding Standard.

Note: The calculations below are examples only and cannot be
used for any specific application.

Tr = response time of the safeguarding device
including its interface

Tspm = the additional stopping time, in seconds,
allowed by the stopping performance moni-
tor before it detects stop time deterioration

Dpf = maximum travel towards the hazard within the
presence sensing safeguarding devices (PSSD)
field that may occur before a stop is signaled

Note: Dpf (depth penetration factors) will change depending
on the type of device and application.

K = The maximum speed at which an individual can approach the hazard, expressed in inches per second

To quote ANSI B11.19-2003: “The factor K is the speed constant and includes hand and body movements of
an individual approaching a hazard area. The following factors should be considered when determining K: a) Hand
and arm movement; b) Twisting of the body or shoulder, or bending at the waist; c) Walking or running.

One of the accepted values for K is the hand speed constant (it is usually considered as the horizontal motion of
the hand and arm while seated). Its common value is 63 in./s although other values (typically higher) are also used.
The hand speed constant does not include other body movements, which can affect the actual approach speed.
Consideration of the above factors should be included when determining the speed constant for a given application.”

For Finger and Hand Detection
Safety Light Curtains

Dpf in mm = 3.4 x (Os - 6.875mm)
Dpf in inches = 3.4 x (Os - 0.275”)
Where:
Os = minimum object sensitivity or resolution
For Horizontal Mounted
Safety Light Curtains
Dpf in mm = 1200mm
Dpf in inches= 48”
For Multi Beam
Safety Light Grids
Dpf in mm = 1200mm for a 2 beam system
Dpf in inches = 48” for a 2 beam system

Dpf in mm = 900mm for a 3 beam system
Dpf in inches = 36” for a 3 beam system

Resolution for hands.

ABB JOKAB SAFETY
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Example 1: With the aid of the ABB Jokab
Safety Smart Stop Time Analyzer, a mechanical
power press has a measured stopping time
(Ts + Tc) of 325 ms. This includes both the
stopping time of the machine as well as the
stopping time of the control circuit. The
response time of the Focus II Safety Light
Curtain FII-4-30-900 with 30mm (1.18”) reso-

Tspm =400ms - (Ts + Tc)
Tspm = 400ms — 325ms
Tspm = 75ms
Dpf = 3.4 x (30mm - 6.875mm)

Dpf = 3.4 x 23.125mm
Dpf = 78.625mm

Dpf = 3.4 x (1.18” - 0.275”)
Dpf = 3.4 x 0.905”
Dpf = 3.077”

lution and 900mm (35.43”) protective height
is 25ms (Tr). The stop time break monitor is
set for 400 ms.

In this example the Safety
Light Curtain must be mounted
no closer than 767.63mm
(80.22”) from the hazardous
pinch point.

Light Curtain as hand protection.

Example 2: With the aid of the ABB Jokab Safety
Smart Stop Time Analyzer, a robotic loader has a mea-
sured stopping time (Ts + Tc) of 175 ms. This includes
both the stopping time of the machine as well as the
stopping time of the control circuit. The response time

Ds = [K x (Ts + Tc + Tr + Tspm)] + Dpf

Ds = [1.6m/s x (325ms + 25ms + 75ms)] + 78.625mm
Ds = [63inch/s x (325ms + 25ms + 75ms)] + 3.077”

Ds =[1600mm/s x 425ms] + 78.625mm
Ds = [63inch/s x 425ms] + 3.077”

Ds =[1600mm/s x .425s] + 78.625

Ds = [63inch/s x .425s] + 3.077”

Ds = 680mm + 78.625mm
Ds =26.78" + 3.077”

Ds = 758.63mm

Ds =29.86”

of the horizontally mounted Focus II Safety Light
Curtain with 30mm (1.18”) resolution is 29ms. The
depth of penetration factor is fixed at 1200mm (48”).

In this example

the horizontal
Safety Light Curtain
must be at least
1518.4mm e,
(60.54") from the ——e——e
hazardous pinch point. ——

Light Curtain as area protection.

Example 3: With the aid of the ABB Jokab Safety
Smart Stop Time Analyzer, a transfer gantry system has
a measured stopping time (Ts + Tc) of 212 ms. This
includes both the stopping time of the machine as well
as the stopping time of the control circuit. The response

Ds = [K x (Ts + Tc + Tr)] + Dpf

Ds =[1.6m/s x (175ms + 29ms)] + 1200mm
Ds = [63inch/s x (175ms + 29ms)] + 48”

Ds =[1600mm/s x 204ms] + 1200mm

Ds = [63inch/s x 204ms] + 48”

Ds =[1600mm/s x .204s] + 1200mm

Ds = [63inch/s x .209s] + 48”

Ds = 326.4mm + 1200mm
Ds =12.85" + 48”

Ds = 1526.4mm

Ds =60.85"

time of the Focus II Safety Light Grid FI-4-K4-900 is
13ms (Tr). For a 4 beam Safety Light Grid the depth of
penetration factor is fixed at 900mm (35.43").

In this example the Safety

Light Curtain g } ——
must be 1 - "‘_j_ ~—"‘_’_1.'--:~__’_.

mounted

no closer than
767.63mm (30.22”) from
the hazardous pinch point.

Light Curtain for long distances.

Ds = [K x (Ts + Tc + Tr)] + Dpf
Ds =[1.6m/s x (212ms + 13ms)] + 900mm
Ds = [63inch/s x (212ms + 13ms)] + 35.43”
Ds = [1600mm/s x 227ms] + 900mm
Ds = [63inch/s x 227ms] + 35.43”
Ds = [1600mm/s x .227s] + 900mm
Ds = [63inch/s x .227s] + 35.43”

Ds = 363.2mm + 900mm
Ds =14.3” + 35.43”

Ds =1263.2mm

Ds =49.73”

888-282-2123 ¢ www.jokabsafetyna.com
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Focus I Safety Light
Curtains and Light Grids

Focus II is a new version of our previous Light Grid/Light
Curtain Focus. Features such as muting and override

are standard in all Focus II Light Curtains and Light Grids.
For Light Curtains, blanking and break functions are also
standard. The optical sensors on Focus II also have variable
channel frequencies. The Focus I units are Light Curtains/
Grids 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 dangerous area.

Focus II creates a protection field with infrared beams.

If any beam is interrupted the safety mechanism is triggered
and the dangerous machine is stopped. Focus II fulfills

the requirements for non-contact safety equipment type 4
(Focus 1I series) 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 included in the Light Curtain profiles. External connec-
tion is made via a M12 connection at the end of the profile.
Synchronization 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.

Muting and Override included in all Focus II

The “Muting” and “Override” functions are available on all
Focus II 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 II with Muting 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 inputs are activated. If, for example, during the
muting operation a loading pallet has stopped inside the
safety field after a voltage loss, the override function is used
to enable the pallet to be driven clear.

Floating Blanking or Fixed Blanking

The “Floating blanking or Fixed blanking” functions are avail-
able on all Focus II Light Curtains and is enabled directly
via the internal dipswitches. Floating blanking makes it
possible to ‘disconnect’ a defined number of beams from
the safety field. The object is then free to move in the safety
field without the safety function being triggered. During
“fixed blanking” the object is not able to move in the safety
field. The other beams are active with normal resolution.

Applications

Optical protection
in an opening or
around a risk
area for—

B Mechanical
and Hydraulic
Power Presses
B Molding Presses
B Stamping, Rivet-
ing and Eyelet
Operations

B Automated
Machinery

M Robotic Cells

M Conveyors

B Material Handling
Equipment

M Printing Presses

B Welding Equipment

M Machining Centers

M Packaging Machinery

Muting with MFII-T
and MFII-L Units

Features

B Type 4 according to EN 61496
H Flexible assembly
M LED indication
M High protection class (IP65)
B Range 3to 40 m
M Time reset
M Floating/Fixed Blanking
B Muting
M Single/Double Break function (PSDI)
M External Device Monitoring (EDM)
Ml Available with different resolutions
B Up to PL e according to
EN 954-1/EN ISO 13849-1

Approvals
€.e8

ABB JOKAB SAFETY
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Safety Outputs OSSD1 and OSSD2

Focus I 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, e.g. E1T, 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 (PSDI)

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 with-
drawal twice.

External Device Monitoring (EDM)

In all Light Grids and Light Curtains an EDM function
is available which allows Focus II to test if the external

Focus II Light Curtain

Standard

B Muting (bypassing) partly or completely
Hl Supervised output for muting lamp

M Override

B Manually supervised or automatic reset
M Time-reset

M Fixed or floating blanking

M Single/Double Break

H EDM

Option

M CUT - a Light Curtain cascaded
with another Light Curtain. The two
Light Curtains can have different
resolutions.

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 II there are inputs for reset and other
functions — Reset, Alignment and Override (bypassing is
only possible when muting is used.) The reset option is
chosen through dual switches in the Focus II receiver. At
delivery, Focus I is set to automatic reset.

B Automatic reset — When the light field is free the
outputs are closed directly. (Setting when delivered).

B Manual reset — Focus 1I gives a ready signal when
the light field is free and the reset button has been
actuated.

B Time reset — During manual reset. To reset the
Focus II a pre-reset button must first be actuated and
after wards within 8 seconds a reset button
outside the risk area must be actuated.

Note: For further technical information, please reference the
Focus II Operating Manual.

Focus II Light Grid

Standard

B Muting (bypassing) of one, two, three or four beams
B Supervised output for muting lamp

M Override

B Manually supervised or automatic reset

B Time-reset

N EDM

Option
M Light Grids for tough environments with parallel
beams of light for improved reliability.

@ o

With the switches at
the bottom of Focus I
you can choose the
function you desire.

888-282-2123 ¢ www.jokabsafetyna.com
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Focus I Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 6:46
Supply voltage 24VDC +20%

Power consumption
Transmitter

70 mA maximum

Receiver 100 mA maximum
Safety level

EN/IEC 61496 Type 4

EN 954-1 Focus II type 4: Category 4
EN ISO 13849-1 Focus I type 4: PL e
EN/IEC 61508 UptoSIL3

PFH4 2.5x1079
Resolution 14 mm and 30 mm
Wavelength on

transmitter LED 880 nm

Profile dimensions 37 x 48 mm
Protection class IP65

Operating temperature -10 to +55° C
Storage temperature -251t0 +70° C

Outputs 2 supervised PNP outputs with
cross circuit monitoring
Max. load 500 mA (overload c.c. protection)
Response time 9-68ms
(depending on model)
Connection transmitter M12 5-pin
Connection receiver M12 8-pin

Indicator LEDs on the transmitter and
receiver indicating adjustment,
dirt, power supply and outputs

Enclosure Aluminium painted yellow

Conformity 2006/42/EG, EN/IEC 61496-1/2

EN 954-1, EN ISO 13849-1
EN/IEC 61508

48

P e

215
N

A\

\

22.30
16.70

N
\

18.50
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Reset Alternatives

Reset

On the servicing side (i.e. the side/sides where there
is an operator who moves parts in and out) there shall
be a separate reset function for the Light Curtain. 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 dangerous movement, the press
should not be able to restart without being reset.
During engagement after the end of the cycle no
reset is needed.

For a Light Curtain which is placed as protection on
both sides which are not servicing sides, there shall
be a reset button which always needs to be activated
after an engagement.

Supervised Manual Reset

When a Light Curtain/Light Grid is interrupted it will give
a stop signal to dangerous machines within the risk
area it protects. For a new start of the machine the
Light Curtain/Light Grid has to be reset. This is done
with the reset button (Figure 1) which is placed where
it cannot be reached from within the area which is
protected. 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 affected the outputs are activated and the
machine can initiate.

Automatic Reset

Automatic reset can only be used when it is impos-
sible to get between the Safety Light Curtain and the
hazardous pinch point. When the operator removes
his hands from the protective field the dual safety
outputs will energize starting the next machine cycle
immediately. (Figure 2)

Figure 1
Reset button

with light indication.

Figure 2

Automatic
Reset

Pre-Reset Solution

If the machine start button is not located g ig”;? 3
such that you have a clear view of the Sgﬁ;tigf’et

entire work area, additional safe guards
must be used. Typical devices include
Safety Laser Scanners, Safety Mats and
Horizontal Safety Light Curtains.

Focus II Safety Light Curtains address
this requirement without costly additional
safety devices. By selecting the Pre-Reset
mode through the Focus II Receiver’s
internal dipswitches, the primary require-
ment for accidental resets is satisfied.
The Pre-Reset must first be cycled,
which gives a clear view of the work
area, then no longer than 8 seconds
later the Final Reset must be cycled.

FINAL RESET

888-282-2123 ¢ www.jokabsafetyna.com
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Mounting Focus II Light Curtains and Light Grids

Vertical Safety Light Curtains

A vertically mounted Safety Light Curtain that is used
as the primary safety device must be mounted so
that the bottom beam is no higher than 300mm (12”)
from the ground. Mounting heights above 300mm
(12”) may require supplemental safeguarding to pre-
vent crawling or ducking under the horizontal Light
Curtain. The top beam must be no lower than
900mm for reach over applications and 1200mm (48”)
for reach through applications. Mounting heights
lower than this will require additional safeguarding.

Horizontal Safety Light Curtains

A horizontal Safety Light Curtain that is used as the
primary safety device must be mounted no higher
than 300mm (12”) from the ground. Mounting heights
above 300mm (12”) may require supplemental safe-
guarding to prevent crawling or ducking under the
horizontal Light Curtain. The minimal length the
Safety Light Curtain can be 1200mm (48”) long.

The formula below is for mounting different
resolutions from a horizontal surface.

Height = 15 x (Os - 50mm)
Height = 15 x (Os - 27)

Note: Os represents the beam spacing.

Vertical Perimeter Safety Light Grids

A vertically mounted Safety Light Grid must be
mounted such that the bottom beam is no higher
than 300mm (12”) from the ground.

Vertical Safety
Light Curtain

Horizontal Safety
Light Curtain

Vertical Perimeter
Safety Light Grid

ABB JOKAB SAFETY
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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,
auto industrial trucks, etc. Another common applica-
tion is bypassing while passing with a three-position
device to the risk area.

Important aspects for bypassing are that it should
be safe, not be activated by mistake and be difficult
to defeat. In other words, it should give a reliable
bypassing when a loading carrier comes 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.

To avoid deliberate defeating/manipulation of the
bypassing sensors/signals a safety relay or a safety
PLC is connected, thereby monitoring that both sen-
sors are activated and deactivated in every bypassing
cycle. This monitoring is built into Focus II.

Automatic bypassing of
Light Beam when an auto
industrial truck passes.

The amount of variants of bypassing systems are
almost infinite, depending on the specific require-
ments of each plant/machine. For Focus II there are
a number of bypassing possibilities prepared.

Examples on how the Muting Sensors can be placed

Possible direction of movement - IN
(even IN/OUT is possible)
—
..... = I} 24 VDC . .
el A solution with two sensors
o, (photocells shown) and ONE
Lot ) (or TWO) movement directions
o0 A Muting A Eocus for material transport.
..... _c; i Muting B Receiver
S di =D
—_ — 5 }
24 VDC
Possible direction of movement - IN
----- e |} jon wi
. b A solution with four sensors
R - o and ONE movement direction
P A2 ) Muting A for material transport.
Pl i Focus
..... OO n_ oo I : eceilver
B2 A2 N B1 A1 B1 j Muting B
S d1 >—¢/
—’ <—
—_— D
BZ—f
24 VDC
Possible direction of movement - IN/JOUT [ ]
—> Al
""" oo ¥ S
P e—— e A solution with four sensors
- —— and TWO movement directions
T A2 4 Muting A for material transport.
T Focus
_____ ISWOR| O I B1 Muting B Receiver
A2 B2 B1 A1 ;
S >—¢/
> D ¢
B2 _f
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Cycle Initiation with Light Curtain (PSDI)

Cycle Initiation

Cycle initiation is a concept when the machine is
designed so that a new cycle starts when you take your
hand out from 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 press stroke is start-
ed when the Light Curtain has has been actuated once
and during two-cycle when the Light Curtain has been
actuated twice. The operator thereby operates the press
by the action of putting parts in and out.

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.

To restrict the usage to smaller presses which cannot
be entered there are the following 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 resolution. If the
press is not started within approx. 30 seconds after the
the end of the cycle, a new cycle should not be accept-
ed without the Light Beam being again manually reset.

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 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 protection area (see ISO 13855).
Possible physical adjustment possibilities must be
limited so that no gaps can occur.

Correct and Incorrect Installation

i

o

Note. For machines with cycle initiation, the installation of the
Light Curtain must be in accordance with machine parameters
and all relevant standards and regulations.

Between the Light Curtains protection area and
mechanical parts there shall only be max 75 mm gap to
prevent a human from standing there. In practise to
acheive this demand and the required safety distance
one usually has to complement with e.g. additional
mechanical protection or additional horizontally posi-
tioned Light Curtains i.e. step-in Light Curtain. Another
solution could be a lying or an angled Light Curtain.

Incorrect Installation

Gap below Light Curtain.
The operator can reach
into the machine without
actuating the Light Curtain.

Correctly Installed

The operator cannot reach
into the machine without
actuating Light Curtain.

Correctly Installed

Light Curtain comple-
mented with a horizontal
Light Curtain to detect the
operator.

Incorrect Installation

Gap above Light Curtain.
The operator can reach
into the machine without
actuating Light Curtain.

ABB JOKAB SAFETY
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Muting with FMC and FMI Units

The FMC Focus Muting Connector is a small, optimal
unit which is used when the Focus II Light Curtain
or Light Grid is required to be bypassed for in
and out passage to and from a dangerous area.
The FMC unit is easily connected to
Focus II with an M12 connector.

The FMI Focus Muting Indicator
is a small unit with built-in muting
lamp, reset button, “power off” (for
alignment and override). The FMI unit
is connected to the FMC unit with M12
connectors to facilitate the muting function
connection.

Iy

Various FMC, FMI, FRM Versions and Tina Units

@ @ @ @ 5 (%g?ggfctor A (A2) on FMC-1(2)

FMI-1G: With reset, and internal resistor for
the muting lamp.

FMC-1 FMC-2 ' FMIHA FMI-1B FMI-1C FMI-1D FMC-1(2):  With connectors for muting
2TLA022  2TLA022 | 2TLA022 2TLA022 2TLA022 2TLA022 sensors (A+B), reset, power off
042R0000 042R1000 |  043R0000  043R0100 043R0200 043R0300 JS SP-1 and muting lamp (R) and muting
| [ELIE] Muting r1777 2TLA022 lamp (M).
7777 | amo i, _
W )™ 777 7777 O70R0000 | pru 1A With muting lamp only.
| LMS LmMs
| E FMI-1B: With reset, power off and muting
lamp.
! JS AP-1
| Reset Reset Reset 2TLA022 FMI-1C:  with reset and power off.
I PWR. OFF | PWR. OFF] PWR. OFF] 070R1 000 FMI 1 D. W h ﬁ H I
| Power Power Powel O -1D: |t_ tresfet, tpr:)wer? alnd interna
‘ Off off off resistor for the muting lamp.
| FMI-1E: As pre reset connected to
[
[
[
[
\

FMC-1 (2) The same as FMC-1(2) but made

" FMC-1TinaFMC-2 Tina  Tina10A  Tina10C ' FRM-1A FMI-1E FMI-1G Tina: for connecting to Vital or Pluto.
2TLA022  2TLA022 2TLA022 2TLA022 | 2TLA022  2TLA022 2TLA022 | . . ,
045R0000 046R0000  054R1200 048R0000  043R0400  043R0500 | 1ina10A:  Adaptor unit for connecting Focus

-8 to Vital or Pluto.
) Juz Tina10B:  Simplified FMC-1(2) Tina but with
only the (R) connector.

Tina10C:  Simplified FMC-1(2) Tina but with
only power feed at connector #3.

_8

T T T T T T TTTTT©©g

\

N
N T ——
ST

s——
N\

ReseT

Reset Reset

M12-3M Bypass unit for easy connection
outside the enclosure

FRM-1A:  Converts the two OSSD outputs to
relay outputs (and power feed)

@ JS SP-1:  Blanking plug for unused inputs

JS AP-1:  Adaptor for FMC units to use
without FMI-1B or FMI-1D at (R)
connector with muting resistor

S N

Tina 10B
2TLA022

N
\

i 3 5

; /"\\ N r}
M12-C01 (Female) M12-C02 (Male) M12-C03 (Female) M12-C04 (Male)

Note: Connector drawings are shown from cable side.
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Connection of Focus I and Muting Components with FMC1 and FMI1

Connection of Light Curtain with connection block
FMC 1, text/reset button 1 and switch for supply
voltage placed in or by the control cabinet.

Connection of Light Curtain with connection
block FMC1. The FMI reset unit must be placed
out of reach from the risk area.

Cabinet
Muting
Lamp |
o

Connection
Unit FMC1

Power “off”
Test/Reset

L\

Cabinet

Muting
Lamp

-

.~ Reset
lt’
Power “off”

Connection
Unit FMC1

Muting
Photocells —

Connection of Focus I and Muting Components directly to Control Cabinet

Muting Lamp ———+ |

Test/Reset Buttons -1 - to Lamp
— Supply Cable
Protect Muting Cable
Cables FR Cable
l FT Cable

Focus II Modular Muting Capabilities

The Focus II Safety Light Curtain offers the selection
of complete muting of the protective field during the in
and out passage of material. Through dipswitch settings
in the Focus standard version, it is also capable of
muting only specific modules within the protective field.
The Focus II is capable of muting independent
beam module packets or a combination of them (up

The test/reset button shall be placed so the operator
can see the protected area during reset, testing and
bypassing, It should not be possible to reach the but-
ton from within the risk area.

The LMS lamp for indication of muting and bypas-
sing shall be placed so that it can be seen from all
directions from where it is possible to access the
dangerous area.

If photocells are used as muting sensors, the sensor
receivers should be assembled on the Light Curtain’s
transmitter side to minimize the interference risk.

The system is protected against dangerous func-
tions 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 minimized.

to 4). For example, a box travels down a conveyor
and instead of muting the entire Light Curtain you
can mute only modules 1 and 2—which equates to
the height of the box—allowing continual protection
on the remaining Safety Light Curtain modules.

The module size is directly dependent on the
Focus II Light Curtain resolution and length.

ABB JOKAB SAFETY
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Muting with MFI-T/MFI-L Units

MFII-T and MFII-L are muting units with integrated
photocells in the same profile type as the Focus II Light
Curtain/Grid. No additional sensors are required because
the muting units contain the required components.
MFI-T/MFI-L is connected directly to Focus II with
M12 connectors.

MFII-T (Option 1)

MFI-T contains four photocells—A1, B1,
B2 and A2 —arranged as shown. they
are configured for installations where
material is transported “in” or “out”—

or in both directions “in and out”.

MFII-L (Option 2)

MFI-L contains two photocells—A1 and
B1—which are actuated before and by material
exiting through the Light Curtain/Grid. The
Light Curtain/Grid remains bypassed just prior
to the exit of the material.

Note: MFII-L is primarily intended for material
transport “out” of a working area.

M12
connection
between
FOCUSIT
and MFII-T

M12 to
Control Cabinet

Option 1

A solution with

Focus Muting Unit
MFI-T with integrated
muting sensors.

FOCUS MFII-T

«—>
OUT/IN from risk area

Option 2 F

A solution with o

Focus Muting Unit 8

MFI-L with integrated S

muting sensors. I
FOCUS MFII-L
—

OUT from risk area

Possible direction of movement
IN/OUT of risk area.

b
A2 B2 : Bl Al

| I E—

:
— d2 d2
— D

d2 = 260 mm
D =760 mm

This solution is recommended only
for movement OUT of risk area.

P B1 A1

—

i3>  €— d2=260mm
a, {__D:BOOmm

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 sensors that must be maintained during the passage
through the Light Curtain/grid.

d2: indicates the measurement between the two preassembled
muting sensors within the MFII-T and MFII-L.

888-282-2123 ¢ www.jokabsafetyna.com
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Muting with MFI-T Reflex/MFI-L Reflex Units

MFII-T Reflex and MFII-L Reflex are muting units with integrated
retro-reflective photocells in the same profile type as the Focus
Light Curtain/Grid. No additional sensors are required because
the muting units contain the required components. The Reflex
series simplifies the set up of muting sensors, as only 1 side requires
a cable connection. The reflective side is a polarized reflector

bar. MFII-T Reflex and MFII-L Reflex are connected directly
to the Focus Receiver with M12 connectors.

MFI-T Reflex (Option 3)

MFII-T Reflex contains four transmitters/receivers and

a separate reflector unit. Range 6m. Used in the muting
mode for transport of material into and/or out of hazard-
ous areas. For other functions refer to Option 1. This
unit, together with Light Beam FII-4-K1C-500 provides
electrical connections on only one side.

MFII-L Reflex (Option 4)

connection

MFII-L Reflex contains two transmitters/receivers and between
a separate reflector unit. Range 6m. Used in the muting FOCUSIT
and MFII-T

mode for transport of material into or out of hazardous
areas. For other functions refer to Option 2. This unit,

M12 /

together with Light Beam FII-4-K1C-500 provides electrical to Control

connections on only one side. Cabinet

Note: MFII-L Reflex unit is primarily intended for material

transport “out” of a working area.
Option 3 F Option 4 F
A solution with 0 A solution with 2
Focus Muting Unit 8 Focus Muting Unit ]
MFII-T Reflex S MFII-L Reflex S
with integrated I with integrated I
retroreflective FOCUS MFIL-T REFLEX retroreflective FOCUS MFI-L REFLEX
muting sensors. < > muting sensors. <

IN/OUT from risk area

OUT from risk area

Possible direction of movement
IN/OQUT of risk area.
+—>
A2 B2 { B1 Al

| I E—

'b
— d2 d2
— D

d2 = 260 mm
D =760 mm

This solution is recommended only
for movement OUT of risk area.
——

i B1 Al

—

i3>  €— d2=260mm
a, {__D=300mm

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 sensors that must be maintained during the passage
through the Light Curtain/grid.

d2: indicates the measurement between the two preassembled
muting sensors within the MFII-T Reflex and MFII-L Reflex (=
150mm).

ABB JOKAB SAFETY
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FocusI Type 4 (FI-4) Summary

Note: For ordering
information see the
components list
beginning on page 6:39.
For more information visit
www.jokabsafetyna.com

Type 4 FII-4-14-zzzz FII-4-30-zzzz FII-4-K4-zzzz FII-4-K3-800 FII-4-K2-500
Resolution 14 30 300 400 400 500

150 150

300 300

450 450

600 600

750 750

900 900

1050 1050

. 1200 1200

Height (mm=zzzz) 1350 1350 900 1200 800 500

1500 1500

1650 1650

1800 1800

1950 1950

2100 2100

2250 2250

2400 2400
Range (m)
SR 0.2-3 0.2-7 0.5-20 0.5-20 0.5-20
LR 3-6 7-14 20-40 20-40 20-40
Reaction time off (ms) 12-68 9-31 13 13 13
Reaction time on (ms) 138-104 141-119 142 142 142
Manual reset ° ° ° ° °
Automatic reset ° ° ° ° °
Pre reset ° ° ° ° °
Muting inputs ° ° ° ° °
Muting lamp supervision ° ° . ° °
Override o ° ° ° °
Muting T/L/X o[eo]e o/eo]e o/eo]e o/eo]e o/e]e
Blanking 3 types o/eo /e o/eo /o -/-1- -/-1- -/-1-
Single/Double break o/ o/ -/- -/~ -/-
EDM ° ° ° ° .
Dyn. Adaption to
Vital/Pluto o ° ° ° °
® Standard 0 With Tina 10A/10B/10C or FMC_Tina.

888-282-2123 ¢ www.jokabsafetyna.com
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FocusII Type 4 (FI-4) Summary (continued)

Note: For ordering

information see the

components list

beginning on page 6:39.

For more information visit

www.jokabsafetyna.com

Type 4 FII-4-K4-zzzz D | FI-4-K3-800 D | FII-4-K2-500 D | FII-4-K2C-zzzz | FII-4-K2C-800 | FI-4-K1C-500
Resolution 300 400 400 500 300 400 800 500
Height (mm=zzzz) 900 1200 800 500 900 1200 800 500
Range (m) 0.5-7 0.5-8 0.5-12
SR 0.5-20 0.5-20 0.5-20

LR 20-40 20-40 20-40

Reaction time off (ms) 13 13 13 13 13 13
Reaction time on (ms) 142 142 142 142 142 142
Manual reset ° ° ° ° ° °
Automatic reset ° ° ° ° ° °
Pre reset ° ° ° ° ° °
Muting inputs . ° ° ° ° °
Muting lamp supervision ° ° ° ° ° °
Override ° ° ° ° ° .
Muting T/L/X e/eo /e e/e /e o/eo /e e/eo /e e/eo /o oe/e /e
Blanking 3 types -/-1- -/-- -/-1- -/-1- -/-1- -/-1-
Single/Double break -/ - -/ - -/ - -/ - -/ - -/ -
EDM ° ° ° ° ° °
Dyn. Adaption to

Vital/Pluto ° ° ° “ “ o

® Standard 0 With Tina 10A/10B/10C or FMC_Tina.

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com



Bjorn Stand System for
Light Grids and Mirrors

Bjorn is a very stable and flexible stand system in which
Focus II Safety Light Beams and Mirrors are mounted in
the stand. The hardware for the mirrors in the stand can
be turned to provide either vertical or horizontal angles.

Applications

M Protects mirrors
and Light Beams

The robust material of the Bjorn protects Focus II units Features
from direct collisions, thus preventing unnecessary B Robust
material damage and halts in production. B Adjustable
Bjorn Technical Data
Manufacturer ABB/Jokab Safety, North America
Ordering information see page 6:39
Color Yellow powder-coated
(RAL 1018)
Material 3 mm steel
Dimensions
Cross section 146 mm x 130 mm
Foot 230 mm x 190 mm
Weight
H2, V2 and N2 15 kg/piece
H3 17 kg/piece
H4-1, H4-2 20 kg/piece
N5 27 kg/piece
Mirror reduction <10 %
Receiver
>
TTEEeag | ” M4 Transmitter
Bjorn N2
3
e pr
- M1
Bjorn N2
Vertical .
Bjorn H2
Horizontal

u‘

888-282-2123 ¢ www.jokabsafetyna.com

ABB JOKAB SAFETY

6:19



Bjorn Dimensions
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Bjorn UC-10 Bjorn UC-3 Bjorn UC-4
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Wet Wash Down
Tubes for Protection
against Water and Dust

Wet Wash Down Tubes are used for protection against
water (or dust) where extreme washing conditions are
encountered. The protective encapsulation rating (IP68)

now enables Focus II Light Curtains and Light Beams

to be used for such applications as the food industry,
where the use of high pressure washing for cleaning

machinery often occurs.
The draining and through
ventilation capabilities
mean that condensation
can be avoided.

Wet, with Focus II Light
Curtains/Beams, is pre-
assembled complete
with cabling on request.
During installation on a
machine, a Wet unit can
be adjusted by +/- 20°
with the accompanying
angle bracket. The plastic
tube is rotatable and the
outside is easy to clean.

—
- ™ .
- o
£ i
. x
I
™ i
Loy
g
-
.
2
I

L"h,&.
T

Wet Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 6:40

Color

Transparent plastic

Length including lid

light curtain/Light Beam + 66 mm

Material

Tube PC

Lid PEHD-300
Angle bracket Stainless steel
Max. ambient temperature +55°C
Installation adjustment + 20°
Protection rating 1P68 (IP69K)

Applications

M Protection in
severe
environments

Features

H Adjustable
+/-20°

B Rotatable and
replaceable

B Capable of

draining and

through

ventilation

888-282-2123 ¢ www.jokabsafetyna.com
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Spot Safety Light
Beam for the Highest
Level of Safety

The Light Beam is available in two versions— Spot 10 for
distances 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 in combination fulfills the requirements
for Category 4 according to EN-954-1/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 LEDs on the transmitter and
on the receiver which indicate ‘contact’ between trans-
mitter and receiver and safety status. The ‘contact’
information is available via the Light Beam receiver
connection cables.

Transmitter 1 Receiver 1 Transmitter 2 Receiver 2
Spot T Spot R Spot T Spot R

lT/Fg?T\_/ N/[REIN/
T

o[

P A A

* *
N\ Coded Pulse
Coded Pulse Transmission
Transmission
*24VDC This supply does not need to
be the same as connected to the Vital

Coded Pulse
Vital Safety module Transmission

can accommodate

e UP to 6 Spot systems.

Function

The Spot Light Beam is supervised by the Vital Safety
Module. A unique coded signal is sent out from the
control unit (Vital) to the transmitter (Spot T). The signal
which comes back from the receiver (Spot R) is then
compared in the Vital. If the correct coded signal is
received the Vital switches the necessary safety output
contacts to permit dangerous machine movements.
Coding guarantees that no output signals can be pro-
duced by light from other sources, interference or faults
in components in the transmitter or receiver. The Light
Beam is dynamically supervised which means that if
the signal stops pulsating at the correct frequency it is
immediately detected. By using this special code func-
tion in the sensors, the signal can travel via up to 6
transmitter/receiver pairs which are not electrically
connected to the Vital unit.

Applications

H Photoelectric guarding of an
entrance or around a risk area

Features

M Safety level type 4 according to
EN 61496

M Versatile mounting

B LED indication

M Protection class IP67

M 10 m or 35 m range

W Bypassing possibility

M Can be connected with several
other different safety devices in the
same safety circuit at category 4

together with Vital according to
EN ISO 13849-1.

Approvals

TOV Nord @ C€

ABB JOKAB SAFETY
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Spot Mounting and Alignment

The basic principle is that dangerous machine

movements should be stopped before a person IS ]
reaches the dangerous area, which should be at e B */)/*
least 1200 mm from the Light Beams. When deter- R ﬁ&* —_— *ﬁ 4 o
mining the correct safety distance the stopping e B

time of the machine and the risk level must be --
taken into account (see also EN 999). Contact
us for further information.

Different sizes of mirrors,
mounting brackets and
profiles are available.
See component

The Spot Light Beam can be mounted using
a variety of brackets, posts and mirrors. See
component list for further information.

B r ordering list.
Mounting heights for
2 or 3 Light Beams. <
5 B
o
@

Note: Every mirror
reduces the sensing
distance of the beam

900 750 by approximately 20%.
300 The plastic covers that
300 are used to prevent destruction of mirror

glass in a welding environment will further
reduce operating range by approximately 5%.

AN i

When aligning the Light Beam, look towards (STSST Lafizc,?lége’;%{ssp’j#%-;g
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 basically
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 dia-

gram) the receiver should be mounted above the l}:# L

transmitter as this will simplify the alignment and %_,’5

minimize the risk of extraneous light disturbance. I ] Note: When using Laser
In exceptional light disturbance environments /] aligner, do not look directly into
the received light can be adjusted by a screw on /) recaui?fnlsajveﬁeg‘zg%"el :S’{a ’r’fj"’;fizggy
the rear of the Spot 35 receiver. On Spot 10 this /7 fa,-,,ﬁg to do so can ,esu,t%n eye damagef

adjustment can be made on the transmitter. To
make the alignment even easier the Laser Aligner
(JSRL2) can be used for Spot 35. The laser has
visible light (class lla) and is easy to mount for
aligning. Supply to the Laser Aligner is taken
from the Spot 35 T/R connector.

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Spot Technical Data

Manufacturer ABB Jokab Safety, Sweden Color
Ordering information see page 6:40 Spot 10 Steel grey
Spot 35 Yellow and black
Safety level -
EN/IEC 61496 Type 4 with Vital/Pluto Weight
EN 954-1 Category 4 Spot 10 2x21g
EN ISO 13849-1 PLe Spot 35 2x100¢g
PFH4 1.14x10-8 Connections
Power supply 17 - 27 VDG, ripple £10% Transmitter: Brown (1) +24 VDC
Current consumption White (2) Dynamic signal in
Transmitter <25mA Blue (3) 0VDC
Receiver <15 mA Receiver: Brown (1) +24 VDC
Output currents White (2)
Info. output 10 mA max. Blue (3) 0VDC
Dynamic signal out 30 mA max. Black (4) Dynamic signal out
Light source Red visible light, 660 nm, <+2° ——— Grey (5) Info output

Optical power

Spot 10 <01 mw

Spot 35 <0.2mwW
Function indication

Green LED on transmitter Power supply OK

(power)
Green LED on receiver status
On

Alignment OK, safety circuit closed

24 VDC when LED is green or flashing
(tolerance -2 VDC)

0 VDC when LED is off

(tolerance +2 VDC)

Conformity

European Machinery Directive
2006/42/EC

Ce

EN ISO 12100-1:2003

EN ISO 12100-2:2003

EN 60204-1:2006 + A1:2009

EN 954-1:1996, EN ISO 13849-1:2008
EN 62061:2005, EN 61496

Certifications

TOV Nord @&,

Flashing Align. OK, earlier safety circuit open
Off Beam interrupted, safety circuit open
Protection class IP 67

Range

Spot 10 0-10m

Spot 35 0-35m

Range adjustment

Spot 10 Trim pot. on transmitter

Spot 35 Trim pot. on receiver

Installation

Spot 10 2xM18 nuts (provided)

Spot 35 Either via mounting holes in the casing

or with angle bracket JSSM63 (provided)

Operating temp. range

-25°C - +65°C

Cable connection

M12 fixed connector

Casing Material
Spot 10

Spot 35

Steel housing with polyacryl lens
protection

Polyamide housing with polyacryl lens
protection

Spot 10 T/R

4|

=2}
o0
(&)

—

Spot 35 T/R

ABB JOKAB SAFETY
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Connection Examples
Connection of Spot T/R to Vital 1

1 2 3 4 5 6 7 8 9 10
TRANSMITTER RECEIVER TRANSMITTER 1 RECEIVER 1 TRANSMITTER 2 RECEIVER 2
SPOT.R SPOT..T SPOT..R SPOT..T
v N 7 N
1. = & =
B\ 3w
s iy NEEE HEEEE NG 24v00
+ - + - + -1 + -
e e lo |- |a|m || et o = | S[m ] €] S m e || [m]t]e
Slels|ele |5|2lsls]s Sleleltls |52l HERHERHENER
HHHEHERHHEEE HHEHE L HEEES 5|5|2|5|5 |5[%|5|35]5
24VDC > % 24VDC % % % %
1 e o o
Al Al A2 ST BT T B2 RI X1 X4 A2 Al A2 ST BI T B2 R1 X1 X4
+ - Test/Autol + - Test/Autol
24vDC Reset 2400 Reset M12 Connector/Cable
Type:VITAL1 JOKAB SAFETY Type:VITAL1 JOKAB SAFETY :;“‘?t‘”; }L in
-+ ~+ blue =
Vol Ezk‘ 81 ‘ol ezk‘ 81 o out
\2 \2 \2 \2 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
Remork Design opr &3 =3
—_— = s 20110318
VITALT WITH SAFETY LIGHTBEAM SPOT —JOKAB SAFETY— Drawn Pages Drawing no Cont.
A MEMBER OF THE ABB GROUP Js HD3800A—01
SEE DISCLAIMER ON PAGE 6:45
1 2 3 4 5 6 7 8 9 10
TRANSMITTER 1 RECEIVER 2 TRANSMITTER 3 RECEIVER 3 TRANSMITTER 2 RECEIVER 1

5

grey

black 4

SPOT..T

brown 1
white 2
black 4

~
T A
| |
SPOT..T 1 >-—>->->->->->->[]|SPOT.R 1 ‘ ‘ /
/
| |
‘ A1 A2 S1 B1 T B2 R1 X1 X4 Info ‘
SPOT.R 2 << << SPOT..T 2 + = (A1) (2) TRcst/Autc (from Spot 3) SPOT with
|| 24v0c ese ‘ M12 Connector
| Type:VITAL1 JOKAB SAFETY |
| . | M12 Connector/Cable
SPOT.T 3 >->->->->->->->[][SPOT.R 3 \1 \1 B2 |1 Pin 1 = brown .
| 5 2 | Pin 2 = white qin
L) B EE -
in acl 1r ou
L 13 14 23 24 Y14 Info N Pin 5 = grey or yellow 1 info
Remark Design LT3 Tate Sheet
—_— —_— Js 020722
VITAL1 WITH 3 LIGHTBEAMS SPOT... —JOKAB SAFETY— Drawn Fages Drawing no Cont
A MEMBER OF THE ABB GROUP Js HA3306D

SEE DISCLAIMER ON PAGE 6:45

Note: For more connection examples see sections for Vital or Pluto

888-282-2123 ¢ www.jokabsafetyna.com
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Spot Resetting - 3 Possibilities

When the Spot Light Beam is broken Vital gives stop
signals to dangerous machines inside the guarded
area and the reset indication lamp is on. A new start
of the machine requires a reset of the Light Beam.
The reset button must be placed so that it cannot be
reached from inside the guarded area and so that it
has to be activated from outside the machine. When
the reset button has been activated, i.e. the reset
inputs have been both closed and opened, the out-
puts from the Vital are activated, the reset indication
lamp is off and the machine can be started. High
demands are placed on the reset function, a fault
must not lead to the ready signal being given when
someone has interrupted the Light Beam. (See con-
nection example HD3800A on page 4:46.)

To reset the Light Beam, push button 1 must first be
pressed and then push button 2 (within the predeter-
mined preset time). This prevents unintentional reset-
ting when someone is within the hazardous area. This
is especially important when the area which is being
protected by the Light Beam is not clearly visible from
outside.

When time resetting is performed the safety timer
relay JSHT1 A/B is used together with the Vital. This
allows pre-reset times (in steps from 5 to 40 seconds)
to be set. (See connection example HE3811B on
page 4:46.)

Automatic reset is utilized for example when a light
beam is used to monitor an area. In this case when
the Light Beam is interrupted this indicates that the
robot is operating in the area allowing it to be stopped
if a person enters into the same area. When the Light
Beam is clear, the Vital is reset automatically.

Bypassing

For the transport of materials, the Light Beams, grids
or curtains can be bypassed just before they are
interrupted. The bypassing is achieved by sensors
which detect the auto carrier and give signals direct
or via a safety relay to the Vital.

In the connection examples you can find a number
of different solutions. (See connection examples
HE3824C-E on pages 4:47 and 4:48.)

Figure 1 - Reset push
button with lamp indication.

Figure 2 - Both buttons

1 and 2 need to be

pressed (in sequence) within the pre-reset
time to reset the Spot Light Beam

Figure 3 -

Unbroken Light Beam b
indicates that the industrial

robot is outside area B. Area B can now
be entered without stopping the robot.

Figure 4 -
Automatic bypassing
when auto carrier passes.

ABB JOKAB SAFETY
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BP1 Blanking Programmer
A Quick Way to Program Blanking

A dipswitch at the cable connection of the Light Curtain
receiver enables a choice of whether a blanking function
is to be used. Once this choice has been made, pro-
gramming of the unit in the light field is made easy by
using the Blanking Programmer BP1.

If the extent of the object in the protected field then
changes, the Light Curtain can
be reprogrammed —only 11
seconds after the push button
on the front of the BP1 has
been pressed.

The BP1 is easily connected,
in series with the cable to the
Light Curtain receiver unit, using
the M12 connector and the
free length of the unit’s cable.

4
|-
i
-
=
=
g
z
i
z

The BPI must be removed before
power is applied to the machine controls.

BP1 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 6:42
Color yellow and black
888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Muting Sensor Mute R
Retro/Reflective with Polarizing Filters

Features

B Adjustable Range

H Light reserve warning indicator

M Transistor output, PNP

l 1000 Hz switching frequency

B Short-circuit protection, reverse polarity
protection and power-up output suppression

B M12 connector

B EMC tested according to IEC 801 and
EN 50081-1/En 50082-2

Approvals
g A 10 - 30 VDC
. il PNP, Dark-on output
Mute R Technical Data —
Manufacturer ABB AB/Jokab Safety, Sweden PNP Output
Ordering information see page 6:42 1 "~ 1 (+) Supply voltage 10 - 30 V
Weight approx. 15 g 2 | o
Output PNP, dark on 4 4 Dark-on output
——g
- R
Connection M12 connector ﬂ ' 3 - 3 (-) Supply voltage
Range Adjustment Yes
Range 0.15 - 2.5 m (with reflector FZR 1) Dark-on Output
0.15 - 5 m (with reflector FZR 2) i .
The output is activated when
Light Source Visible-red, 660 nm, pulsed with an object interrupts the light.
polarizing filter
Supply Voltage 10 - 30 VDC
Allowable Ripple +/- 10% of Ug
Current Consumption 1 ,\C/’c;rénector M18x1
without Load <15 mA
Maximum Load Current | 100 mA 2 Range 3
adjustment To)
Residual Voltage <1.6V and function b
Maximum Switching 1000 Hz indicator é |
Frequency 3 Plastic
Temperature housing o T/ I T
(Operating and Storage) -25°C to +65°C @ L
Protection Class P67 8 H?]::D#
Note: All technical data at 25°C and 24V

Q@

M12 Connector
2

11.5
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Muting Sensor Mute D
Diffuse with
Background Rejection

Features

Bl Electronically adjustable background rejection
M Light reserve warning indicator
M Dual transistor outputs, PNP

B Short-circuit protection, reverse polarity
protection and power-up output suppression

M Rotatable M12 connector

B EMC tested according to IEC 801
and EN 50081-1/EN 50082-2

Approvals

C€

) 10 - 30 VDC
Mute D Technical Data PNP, Light-on output
Dark-on output
Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information see page 6:42 PNP Output
Weight approx. 130 g 1 L 1 (+) Supply voltage 10 - 30 V
Output 2 PNP (light-on and dark-on) 2 | 4 | 2Dark-on output
Connection M12 connector R 4 | o 4 Light-on output
|2|
Range Adjustment Yes E3 |, | 3(-) Supply voltage
Range 02-0.8m
Light Source Infrared-LED, 880 nm, pulsed Light-on Output Dark-on Output
Supply Voltage 10 - 30 VDC Output energized when Output energized when
- object is present. no object is present.
Allowable Ripple +/-10% of Ug
\‘,f,:iﬁf;ﬂﬁ Eg:;umptlon <35 mA 1 Function indicator 5 Preferred detection
; 2 Range adjustment direction
Maximum Load Current 200 mA
- 3 Glass-covered optics 6 Eeolfi‘afor grmn;crew
Residual Voltage <1.6V 4 Center of the optical 7 Wz CPP ]
Maximum Switching 200 Hz axis onnector
Frequency 8 Opening for M5 nut
Temperature 30
(Operating and Storage) -25°C to +65°C @\ 67
Protection Class IP67 | x'\
Note: All technical data at 25°C and 24V ‘_i_v !
" f 1 ® 26.8 32 @]
L1 ™~
M12 Connector S T e 16
N ) [t
2 o | @ | 8 s
| 5
E——=— r m T o
3 1 =t — NN e o Q
g P oo @
E©

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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JSRL-3/JSRL-4

Laser Aligner

When the solution involves one or more mirrors,

JSRL-3/4 facilitates alignment of Light Beams or Light

Curtains. The JSRL-3/4 is easily secured using the
accompanying elasticated tape around the transmit-
ter and receiver unit, and must be placed so that the
flat rear of the unit is up against the front glass of the
Light Curtain. When the laser aligner is switched on,

the red laserspot should be
visible at the corresponding
unit, even via mirrors.

The JSRL-3/4 contains two

type AAA batteries that are

changed by unscrewing the

bottom end cap.

Application

M Alignment of light
curtains/beams

Features

M Facilitates alignment

ATTENTION

JSRL-3/JSRL-4 Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 6:41

Color

Yellow and black

ABB JOKAB SAFETY

888-282-2123 ¢ www.jokabsafetyna.com
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Connection Example
HR7000C-01 Focus - Connection without and with Muting Function

o [ 1 [ 2 [ 3 ] 4« T 5 [ & | 7 1 8 [ 9 T 10
Focus light curtain/grid default connection. | Focus light curtain/grid with muting.
1 1
@ . ‘( \‘ Brown +24VDC ‘ 3] p ‘( \‘ Brown +24VDC
= -
‘E )ﬁ White ‘é‘ )ﬁ White
@ )ﬁ Blue ~——— ov ‘ » )ﬁ Blue ——— ov
S o Black S o Black
g 5 — 5
= T T Grey ‘ =21 Grey
S Screen - — — l Ground \ S Screen — — — 1 Ground
puEREA = 0 =y
)2i White —‘—;—I Test / Reset )Zi White Test/ Reset
[ [
— PR Brown +24VDC ‘ — 3 11 Brown +24VDC
5 *)ﬁ Green QL) *)ﬁ Green Muting A
02) *)ﬁ Yellow 02.) — PR Yellow Muting B
8 — ] Grey OSSD 1 (RL 500mA max.) ‘ 8 *)ﬁ Grey 0SSD 1 (RL 500mA max.)
6 6
[N T Pink 0OSSD 2 (RL 500mA max.) XYr—>—T1T1 Pink 0OSSD 2 (RL 500mA max.)
7 7
T Blue ov | > T Bive ov
—>—+—+ Red —>—t++ Red Muting Lamp
E— | - Screen - — — 1 Ground ‘ - | j- Screen — — — Ground
\
[Anmdrkning Remark Konstr Design|Godk Appr |Datum  Date Blad Sheet
Focus — —_— 070411
Connection without and with muting function. _JOKAB SAFETY— Ritod Drown [Sidor Poges [Ritn nr Drowing no Forts Cont
Inkoppling utan och med muting funktion. A MEMBER OF THE ABB GROUP HR7000C-01

SEE DISCLAIMER ON PAGE 6:45

It is the user's responsibility to ensure that oll control devices are correctly installed, cared for and operoted to meet il applicable European, national and local codes/regulations. Specifications subject to change without notice.

Connection Example
HR7000E-01 Focus - Connection with Pre-Reset Function

o | 1 [ 2 [ 3 1 4 ] 5 1 & 1 7 T s 9 10
Focus light curtain/grid pre-reset connection.
1
6 ( W Brown +24VDC
- 2 1| .
= >———— White
= 3 11
7] T Blue =i ov
4
% )ﬁfs Black
—_
= —>——+—+ Grey
| J-Screen — — — — — — 1 Ground
1 1 0
— T White H: Test / Reset
2
— 1 Brown +24VDC
3
:5 — +— Green H:—l Pre-reset
4
% —>——+—+ Yellow
5
8 — L Grey 0SSD 1 (RL 500mA max.)
6
o Fo—"L pink 0SSD 2 (RL 500mA max.)
7001
— 3 Blue ov
8
F>——— Red
s Screen — — — — — — l Ground
[Anmirkning Remark Konstr Design[Godk Appr |Datum Date Blod heet
Focus — —_— 070411
Connection with pre-reset function. —JOKAB SAFETY— Riiod Drown[Sidor Pages [Ritn nr Drawing no Forts Cont
Inkoppling med pre-reset funktion. A MEMBER OF THE ABB GROUP Js HR7000E-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.
SEE DISCLAIMER ON PAGE 6:45

ABB JOKAB SAFETY
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Connection Example

HR7000F-01 Focus - Connection with Muting to Safety Relay

o [ v ] 2 T s [ 4 [ s ] e | 7 8 9 10
-
A B CcC D | Test/
| Reset
L
51> 1) aown A v24vDC i i =ii oo o o ¢ o
- 2 Al A2 S13514 534 S23 524 Y13 S53 X1 X4
2L 5% 1L white + - Te;(/AtAo
g 3 Blue B TypeiRT6  JOKAB SAFETY ese
S >3 11 Black
5
e
= >—+—+ Grey \ \ \ In 182
\ }f Screen - — — l Ground \ \ \
= 13 14 23 24 33 34 41 42 Y14 Y24
1 () A
)zi White Test/ Reset
I 1 L
o 3 Brown +24VDC cC D )
& —>—L-L creen Muting A ! Testy
4
% >—L L vellow Muting B -4 , U
5 _L ¥
O —>—LL arey 0SSD 1 (RL 500mA max.) . . L e
6
& 50 11 pink 0SSD 2 (RL 500mA max.) Al A2 S13S14 S34 S44524 X1 X4
7 + - Test/Auto
P+ Bue ov Type:RT9  JOKAB SAFETY Reset
>—F—+ Red Muting Lamp
-+
\ F Screen - — — T Ground \ \ \J
13 14 23 24 Y14
[Anmirkning Remark Konsir DesignGodk Appr |Datum Date Blad heet
Focus —_— —_— Js 070411
Connection with muting to safety relay. —JOKAB SAFETY— Ritod Drown|Sidor Pages [Rtn nr_Drawing no Forts Cont
Inkoppling med muting till sékerhetsreld A MEMBER OF THE ABB GROUP Js 1 HR7000F-01
It is the user's responsibility to ensure that all control devices are correctly installed, cared for and operated to meet all opplicable European, notional and local codes/regulations. Specifications subject to change without notice.
SEE DISCLAIMER ON PAGE 6:45

Connection Example

HR7000G-01 Focus - Connection with MFII-T/MFII-L Units

o [ 1 T 2 1T 3 [ 4 1 5 T 8 [ 7 8 9 10
A%
A B c D | Test/
! Reset
= 1 A -
Q )2—LL Brown +24VDC J J J J 1;()
=0, e e e e
é 3 White B Al A2 S13S14S34 S23S24 Y13 S53 X1 X4
@ >—L | Blue _ oV + - Teste/sixzto
4 .
% Black Type:RT6  JOKAB SAFETY
5
= o>—++ cre
= Scr;/en --—- Ground \ \ \ In 182
1 NN
: 13 14 23 24 33 34 41 42 Y14 Y24
) e e
)zi White Test/ Reset A
A
>= L L Brown +24VDC ¢ S
— 3 %
© a Green | Test/
Resct
% >—L L Yellow ‘ U
5
O Fo>—L-L Grey [ 0SSD 1 (RL 500mA max.) _ - l
6 - e
& >—++ pink —bD 0SSD 2 (RL 500mA max.) Al A2 ST13S14534 544524
7 + -
%S Blue Bl o Type:RTS  JOKAB SAFETY
>—+—+ Red Muting Lamp
| f Screen — — — l Ground \ \
13 14 23 24
[Anmtirkning Remark Konstr Design[Godk Appr |Dotum Date Blod heet
Focus — = s 070411
o o it MET /- uns. =JOKAB SAFETY = "o s
Inkoppling med MF-T / MF-L enheter. A MEMBER OF THE ABB GROUP HR7000G-01
It is the user's responsibility to ensure that oll control devices are correctly instolled, cored for and operated to meet all opplicoble European, notionol ond local codes/regulations. Specifications subject to change without notice.
SEE DISCLAIMER ON PAGE 6:45

888-282-2123 ¢ www.jokabsafetyna.com
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Connection Example

HR7000H-01 Focus - Connection with FMC/Tina Interface

o [ i ] 2 T s [ 4 ] s 1 & [ 7 8 9 10
1
5 f Brown 1 +24VDC
= 2 1 . (= - - — - — - - _
é )ﬁ White ) L 1
3 5 Grey |
@ T B —m o L1 4Black |
[ Black L1 3Ble |
= erey L1 2 Whit |
| — ite
(W Screen — — — l Ground [
U 1 Brown L
Info
L
—_— @
1 +! oK
*)zi White J—L}H 24VDC oV @ T ! T)est/
- i 1
—>— Brown L)— FMC-1 Tina ] , Reset L
- 3 | _—
O[>, O° T FMC-2Tina [ 2, | . S
G Yellow >~ *)37 Al A2 S1 Bl T1 B2 RI X1 X4
8 *)5? Grey I >— Tina-10A — - Teéte/sét‘to
6 Vi
o — Pink 5 L Typevital 1 JOKAB SAFETY
7 o ina- 5
Tina-10B
*)Bi Blue 1@ e a— -+
[ J
77— Red T Tina-10C q q \
13 14 23 24 Y14
[Anmdrkning Remark Konstr Desigr{Godk Appr |Daturn  Date Blad  Sheel
Focus — —_ 070411
Vital connection with FMC / Tina interface. —JOKAB SAFETY— Riod Drown|Sidor Pages |Ritn Ar  Drawing no Forts  Cont
Vital anslutning med FMC / Tina interface. A MEMBER OF THE ABB GROUP HR7000H-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.
SEE DISCLAIMER ON PAGE 6:45

Connection Example
HR70001-01 FMC

4+ [ s ] s 7

FOCUS

Alt.

6

Kopplingsenhet FMC-1(2) / FMC-1(2) TINA/ TINA 10 A,B,C
Pre Reset.
Endast nar Focus ar | mauell eset.

Ljusrida / Ljusbom

6

34

£ 4L

FMC-2 4 Grund inkoppling * Dessa alternativ gar att blanda. Inte mlg 1 ida med blanking
Har dubbla AIB 12, 8pol.hona . . N . N
Kontakter och 35mm Alt. 1 Alt. 2 Alt. 3 Alt.4* Alt.5 (* Max 3W total effekt for Reset-
ar 163mm lang o Muting sensor A lampa pa A och R kontakterna
asen | Bn 1 . Miz38 w1238 5 SensorA [M12:38 | oy
Ba 3 ov signal
St 4 — ran 4 g} Pro Reset
| | G 5 Anvands inte Sensor A2 Moltagars A | skapet Matning til? | 5 @ Resetlampa (
ronte | Muting sensor B
A & B kontakterna: 5pol.hona N
" Bun 1 20v 1238 M12:38 Sensor [M1238 |
+24V pé sift 4 nar muling skall akiveras. i) 2 Sansor B1 Sondaro B s s 20y
ands inte - e
Son 3 S S . j gt o
T R Sovsor82 - A N pro A s

— i — |

24y Giller alla inkopplingsalternativ for "R" kontakten

rimeor- Erfoitirsunameiepdriatatipn
(<aw)

J 1
Adapter P

2

*3 Valbar mojlighet:
I skap (och / eller) FMC.

44|
Eg‘.

= e 3 X
LedpeneL et sor A ki Ga e winglamma 45w W 220 o) e — T
InB  luting sensor 8 akiv (mbing ampa)
Muting © Led binker -+ Muting aktv — —
Ledpa Fel pa muting lampan w1238
len standarc Brun 1 24V 1 — 24y Matning tll séndare 1
B 3 fov 35— i sindare s —>
FMC-1(2) <CG550> St 4 | Anvandsinte o msitor
Led panel. "Lyser” <u o Gra 5 Muting lampa (3-5W)"" Muting lampa (muting lampa)
InA” Mg sensor A sk 2 (mutiog lampe)
InB - Muting sensor B aktiv 88 * Total effekt pa muting lampan 3.5W. Focus
Muting © Led binkar - Muting akiiv LFoc
Led pa )& muting lampan iusridé / Ljusbom
odp pa muting lamp 12,80 hane eler M12,5pol.hane ’
08SD1 Sakerutgang 1 = Wiz spolbona 4 Tina 10 G &t lika
0SSD2: Sakerutgang 2 "Hog o e,
w4 FMC-1(2) eller  FMC-1(2) TINA] [Tina 10 A/B/C| Tinat0B 1o Iisiiti,
spannings matning
2 7 1 3 4 8 s s 1 2 3 4 s Tina 10 A &r av sandaren.
saru | srun | sa | vir [ erow | eu | rop | era | rosa i | srun | wr | eia | svawr | oma K men stan
g AW
=z g I N P 2| Samma stift
g z S|otlg s 5 0 a a = konfiguration
& b o flE A2 3 8 8| -1 vaibar koppling: —h ::w;':éomaklen
Spol hane
>3 l j j l I skap eller FMC. Fii2 2ol hona
R o [ o LI
o g 2 2 2 0SSD utgang: T
Resistiv max 500 mA.

|Anmarkning Remark Konsfr Design[Godk Appr [Datum Date Blod heet
FMC inkopplingsmajligheter. —_— —_— 070827
=JOKAB SAFETY = ..o vsssfrr v e oo
A MEMBER OF THE ABB GROUP HR70001-01

SEE DISCLAIMER ON PAGE 6:45

It is the user's responsibility to ensure that oll control devices are correctly installed, cored for and operated to meet all opplicable European, national and local codes/regulations. Specifications subject to change without notice.

ABB JOKAB SAFETY
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Connection Example
HR7000J-01 FMC-1

or FMC-1 Tina with Muting Sensors and Reset Unit

o [ v T 2 [ 3 T 4 | 5 1 & | 7 71 8 T o 10
Focus
i i i FZR 1
Safety Light Curtain / Grid Muta 1 Muting sensor A~ FER 1
4 22-044-00
12, 8pol. Female
Lus
M12-G112 (1m)
20-056-20
ResE JS AP-1
Muta 2 Muting sensor B 2;%57101 22-070-10
POWER
22-044-00 oFF
M12-C112 (1m)
20-056-20 2
‘\M\ 7
/
M12-C312 (3m)
20-056-21
JS SP-1 Power supply for
22-( 070 00 transmitter
OR with cable
M12-C1012 (10m)
20-056-23
FMC-1 FMC-1 TINA
22-042-00 22-045-00
M12, 8pol. Male M12 5pol. Male
z [ 7 T 0 5 NN 5
[ecnlorion] ot Jontee [ rton] o | o] vt [ O [ g Py oy
<
g s g @ = I
5 F z e 5 s £ g ] *1 Optional connection
i ° e Either cabinet or FMC
j 1 *2 OSSD output:
o st S RL ma 500 e S W i
*3 Mixable possibility:
Cabinet and / or FMC.. -
(Connection to Safety relay or Pluto) (Connection to Vital or Pluto)
Anmirkning Remark Konstr DesignGodk Appr_[Datum _ Date Blod Sheet
FMC-1 or FMC-1 TINA with muting sensors and reset unit. — —_— 070411
A MEMBER OF THE ABB GROUP Js 1 HR7000J-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.
SEE DISCLAIMER ON PAGE 6:45

Connection Example

HR7000K-01 FMC-1 or FMC-1 Tina Connected with Pre Reset

o [ 1 T 2 [ 3 1 4 [ s ] & [ 7 1 s 9 10
Focus
Safety Light Curtain / Grid FMIE
y L9 \ 22-043-04
M12, 8pol. Female M12-C1012 (10m)
FMI-1C 20-056-23
22 043-02
JS AP-1
22-070-10
M12-C112 (1m)
20-056-20
JS SP-1 Power supply for
22070—00 transmitter
OR with cable
/// M12-C1012 (10m)
’/ 20-056-23
FMC-1 FMC-1 TINA
22-042-00 22-045-00
M12, 8pol. Male M12, 5pol. Male
7 T 7 T g T & e E ] 5
[enceonton] ot Jonte [otenfeton] 2o | o] v [ S P Py o ey
o -
58 o dof B P
S| 5 z| M3 3 g 8 B opmensicomeann
© “ ° e ﬁ - e = Either cabinet or FMC.
i ‘ 1 *2 OSSD output:
T ‘7 — o 2 RL max 500 mA. wvoe L ov L 7L
*3 Mixable possibility:
. Cabinet and / or FMC. = N N
(Connection to Safety relay or Pluto) (Connection to Vital or Pluto)
Anmarkning Remark Konstr DesignCodk Appr [Datum Date Blad Sheet
FMC-1 or FMC-1 TINA connected with Pre Reset. — — 070411
FMC-1 eller FMC-1 TINA kopplade for tidsaterstalining _JOKAB SAFETY— Ritad Drawn [Sidor Pages [Ritn nr Drawing no Forts  Cont
A MEMBER OF THE ABB GROUP Js 1 HR7000K-01
It is the user's responsibility to ensure thot all control devices are correctly installed, cored for and operoted to meet all applicoble European, national ond locol codes/regulations. Specifications subject to change without notice.
SEE DISCLAIMER ON PAGE 6:45

888-282-2123 ¢ www.jokabsafetyna.com
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Connection Example

HR7000L-01 Tina 10A, 10B and 10C Connection

M12, 5pol. Male ¥ ’

M12-C101 (10m)

& 20-056-10  ~y

1 2 3 7 5
SCREEN|BROWN | WHITE | BLUE | BLACK | GREY

o [ o LT L

(Connection to Vital or Pluto)

S

M12-C312 (3m)
20-056-21

E Alt. when MF-T / MF-L Muting grids are used }

o [ i T 2 [ 3 [ 4 ] s T 8 [ 7 8 9 10
Focus Receiver Focus Transmitter
f . : With muting With muting
Safety Light Curtam / Grid Safety Light Curtain / Grid tamp . rosistor ineh
FMI-1C FMI-1B FMI-1D
22-043-02 22-043-01 22-043-03
\A\t MF-T / MF- u
Mizctas (m \ ey
20-056-50 ¥ M12-C312 (3m) s
(or connected N\ M12 C134 (1m) 20-056-21
direatly) 20-056-50
(or connected directly)
RESET RESET RESET
#M12, 8pol.
Tina 10 A Female Tina 10 B ‘/M12 8ol Tina 10 C AM12, 8pol.
20-054-12 20-054-13 Female 20-054-15 Female POWER POWER POWER
OFF OFF OFF
.. M12, 5pol.
M12, 5pol. Male Mm12, 5pol. M12 5pol: ¥Female
Female Male ! !

[Anmiirkning Remark Konstr Design[Godk Appr |Datum Date Blod heet
TINA 10A, 10B and 10C connection example. —_— O S —_— 070411
TINA 10A, 10B and 10C inkopplingsexempel _J KAB AFETY_ Rilod  Drown [Sidor Poges [Riln nr  Drowing no Forts Conl
A MEMBER OF THE ABB GROUP s 1 HR7000L-01

It 75 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.

SEE DISCLAIMER ON PAGE 6:45

Connection Example

HR7000M FRM-1 Changing OSSD Outputs to Relay Contacts

1 2 3 4 5 6 7 8 9 10
Focus
Safety Light Curtain / Grid
Female M12
2 71 8 4 8 5 & connectorpinno
—{sereen]xomn] erue T wre [ oneen [reuion] reo [ orev [ e -9
| |
| T
[ b
Bl
| | [
I I } I
FRM-1! 1 I
22-048-00 | 4 0!
| P!
| [
[ b
J
| |
| |
L{someen smown] sue [ wwire [ creen Ivsuowl ol s ) S
2 7 s Male M12
connector pin no.
out2
(K2)
@ =TEST/RESET
24VDC 0V
[Anmidrkning Remark Konstr Design[Godk Appr [Datum Date Blad heet
FRM—1. Konverterar OSSD utgéngar till reldkontakter. f—] f—] Js 20090310
FRM=1. Changing OSSD outputs to relay contacts. —JOKAB SAFETY— Ritod Drown|Sidor Poges [Ritn nr  Drawing no Forls Cont
A MEMBER OF THE ABB GROUP Js HR7000M

SEE DISCLAIMER ON PAGE 6:45

ABB JOKAB SAFETY
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Connection Example
HR70000-01 FMC/FMI Connection

FOcuUs
[

FMC-
‘ 1,2 Tina!

FMC-
1,2 Tina'

o | 1 T 2 T 3 [ & 5 6 7 8 9 10
(Transmitter)/ (Transmitter)/ (Transmitter)/ (Transmitter)/
Receiver Transmitter Receiver Transmitter Receiver Transmitter Receiver Transmitter
[l [l

FMC- %
1,2 Tina:

[Anmdrkning Remark Konstr Design[Godk Appr [Datum Date Blad ™ Sheet
Kopplingsexempel FMC / FMI. —_— O s — Js 070411
e el o i, =JOKAB SAFETY = .. i
A MEMBER OF THE ABB GROUP HR70000-01

It is the user's responsibility to ensure thot all control devices are correctly installed, cared for and operated to meet all opplicable European, national and local codes/reguiations. Specifications subject to change without notice.

SEE DISCLAIMER ON PAGE 6:45

Connection Example
HR7000P Cable Connection

o | 1+ ] 2 T 3 4 5 6 7 8 9 10
Focus light curtain/grid Focus light curtain/grid 1 White
S’;Zir::tter)/ Transmitter 2 Brown
1 + Mute Sensor FMI-1B 3 Green
Sl A Muting Information 8 pole 4 Yellow
Ay w;::% cables 5 Grey
s~ 6 Pink
5 7 Blue
'FEEEPER NER HI 8 Red
EEREEEERIR M12-C112 (1m) N
b 20-056-20 == ==t
2 7 1 3/ 4 8 5 6 1H+—C +  Mute Sensor 1.2(3 4 5 1 Brown
2 White
e > Spole 5 gl
M12-C134 (1m) s ———= ”EH]H:’:% M12-C1012 (10m)  (aplag
20-056-50 = 20-056-23 4 Black
At A
o 5| g 3] 5 Grey
2 13 SHg— HE B IR
3 2| | & 2
s
4 u)‘% 2 1 203 4 5
B 8 5 6
g 2 & 2|2
VAVEVAVEV]
M12-C312 (3m) 3
20-056-21 | é <] e |
g g 3| £ E| 2| 3| 2
FMC-1,2 3 2 & 2] 2] 2| 8| 8
Muting
Connector i
d J 2 8l el |l s ke T
A s &l 2| 2| 3| 5| o RTg
2 7 1 3/ 4 8 5 6 '
M12-C103 (10m) H H H
20.056-40 W 02 v
A%
Remark: Konsir Design[Godk Appr |[Datum Dote Blod  Sheel
Kabel kopplingsexempel —_— —_— 050513
Cable connection example. —JOKAB SAFETY— Ritad Drown [Sdor Pages [Rn nrDrowing 1o Forts—Cort
A MEMBER OF THE ABB GROUP 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.
SEE DISCLAIMER ON PAGE 6:45
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Connection Example
HR7000Q Cable Connection

o | 1 ] 2 ] 3 | 4 5 6 7 [ 8 ] 9 10
o T
Focus light- ) 1 White
curtain / grid Focus light- 2 Brown
(Transmitter)/ FMI-1B curtain / grid 3 Green
i Muting Information f—ro Tr itter
Receiver \ oy ansmifler g pole 4 Yellow
— cables 5 Grey
M12-C134 (1m) M12-C134 (1m) 6 Pink
20-056-50 ® Eesel 20-056-50 7 Blue
Oll o 8 Red
Muting unit Muting unit 1 Brown
MER- MFT-T 2 White
22-040-22 22-040-21 5 pole 3 Blue
-~ R cables
e A P\ 4 Black
| s| Bl Bl E 5 Grey
HEIE IR
| 3 2| Bl 2
—( & g & 2
1 2 3 4 5
2 7 1 3|4 8 5 6
M12-C134 (1m) M12-C312 (3m) M12-C1012 (10m) P ..
20-056-50 20-056-21 20-056-23 | gl <] = o sl )
=
oy
FMC-1 i Rt
Muting 1 )
Connactor S
1 RT9y
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Component List - Mirrors

Designation Ordering Information Description

MF-150 2TLA850110R0800 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 150mm Focus Safety Light Curtains.

MF-300 2TLA850110R0900 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 300mm Focus Safety Light Curtains.

MF-450 2TLA850110R1000 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 450mm Focus Safety Light Curtains..

MF-600 2TLA850110R1100 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 600mm Focus Safety Light Curtains.

MF-750 2TLA850110R1200 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 750mm Focus Safety Light Curtains.

MF-800 2TLA850110R1300 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 800mm Focus Safety Light Curtains.

MF-900 2TLA850110R1400 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 900mm Focus Safety Light Curtains.

MF-1050 2TLJ022041R1500 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1050mm Focus Safety Light Curtains.

MF-1200 2TLA850110R1600 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1200mm Focus Safety Light Curtains.

MF-1350 2TLA850110R1700 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1350mm Focus Safety Light Curtains.

MF-1500 2TLA850110R1800 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1500mm Focus Safety Light Curtains.

MF-1650 2TLA850110R1900 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1650mm Focus Safety Light Curtains.

MF-1800 2TLA850110R2000 Focus Light Curtain Mirror Kit, includes mirrors and mounting brackets.
For use with 1800mm Focus Safety Light Curtains.

JSNA-FOCUS-MC 2TLA850010R0900 2000mm Quick-Guard Stand 44mm x 88mm Light Curtain/Mirror
mounting post with endcaps and 2 floor mounts.

2TLJ022041R2000 Brackets for MF mirrors for mounting to Quick-Guard extruded aluminum.

2 required for each mirror.

Component List - Bjorn Support for Light Grids and Mirrors

Designation

Ordering Information

Description

Bjorn UC-3 2TLA850210R6100 Protective floor mounted housing for 1 vertically mounted
Focus Light Curtain or Grid up to 1200mm in legnth.

Bjorn UC-4 2TLA850310R1700 Protective floor mounted housing for 1 vertically mounted
Focus Light Curtain or Grid up to 1800mm in legnth.

Bjorn UC-8 2TLA850210R8300 Left hand protective floor mounted housing for 1 horizontally mounted
Focus Light Curtain or Grid up to 1200mm in legnth.

Bjorn UC-9 2TLA850210R8700 Right hand protective floor mounted housing for 1 horizontally mounted
Focus Light Curtain or Grid up to 1200mm in legnth.

Bjorn UC-10 2TLA850120R5500 Protective floor mounted housing for 2 vertically mounted

Focus Light Curtains or Grids at 90 degrees up to 1200mm in length.
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Component Wet Wash Down Tubes

Designation Ordering Information Description

WET-150 FII 2TLJ022038R4000 Wash down tube kit for use with 150mm Focus I Safety Light Curtains.
WET-300 FII 2TLJ022038R4100 Wash down tube kit for use with 300mm Focus I Safety Light Curtains.
WET-450 FII 2TLJ022038R4200 Wash down tube kit for use with 450mm Focus I Safety Light Curtains.
WET-600 FII 2TLJ022038R4300 Wash down tube kit for use with 600mm Focus I Safety Light Curtains.
WET-750 FII 2TLJ022038R4400 Wash down tube kit for use with 750mm Focus I Safety Light Curtains.
WET-900 FII 2TLJ022038R4500 Wash down tube kit for use with 900mm Focus I Safety Light Curtains.
WET-1050 FI 2TLJ022038R4600 Wash down tube kit for use with 1050mm Focus I Safety Light Curtains.
WET-1200 FI 2TLJ022038R4700 Wash down tube kit for use with 1200mm Focus I Safety Light Curtains.
WET-1350 FI 2TLJ022038R4800 Wash down tube kit for use with 1350mm Focus I Safety Light Curtains.
WET-1500 FII 2TLJ022038R4900 Wash down tube kit for use with 1500mm Focus I Safety Light Curtains.
WET-1650 FI 2TLJ022038R5000 Wash down tube kit for use with 1650mm Focus I Safety Light Curtains.
WET-1800 FI 2TLJ022038R5100 Wash down tube kit for use with 1650mm Focus I Safety Light Curtains.
WET-K500 FII 2TLJ022038R5200 Wash down tube kit for use with 500mm Focus I Safety Light Grids.
WET-K800 FII 2TLJ022038R5300 Wash down tube kit for use with 800mm Focus I Safety Light Grids.
WET-K900 FII 2TLJ022038R5400 Wash down tube kit for use with 900mm Focus I Safety Light Grids.
WET-K1200 FII 2TLJ022038R5500 Wash down tube kit for use with 1200mm Focus I Safety Light Grids.
WET-MF-T FI 2TLJ022038R5700 Wash down tube kit for use with 500mm Focus I Safety Light Transceivers.
WET-MF-L FII 2TLJ022038R5600 Wash down tube kit for use with 500mm Focus I Safety Light Transceivers.

Component List - Spot Light Beams

Designation

Ordering Information

Description

Spot
10T/R

2TLJ020009R0600

Safety light beam with 10m range, 24VDC supply, multi-function status
indicator LEDs, integrated information output 24VDC - 10mA on receiver,
IP67 protection class, M18 barrel style steel housing, 5 pole M12 male quick
disconnect. Requires Vital 1 controller/Pluto to function. Provides safety
category level 4 according to EN954-1 with Vital 1 controller/Pluto. Maximum
of 6 light beam pairs connected to one controller possible while maintaining
category 4 level of safety.

Spot
35T/R

2TLJ020009R0500

Safety light beam with 35m range, 24VDC supply, multi-function status
indicator LEDs, integrated information output 24VDC - 10mA on receiver,
IP67 protection class, plastic housing, 5 pole M12 male quick disconnect.
Requires Vital 1 controller/Pluto to function. Provides safety category level 4
according to EN954-1 with Vital 1 controller/Pluto. Maximum of 6 light beam
pairs connected to one controller possible while maintaining category 4
level of safety. 2 pieces of JSM 63 brackets are included.

JSRL2

2TLJ020008R0100

Laser alignment aid for SPOT 35 single beams. Secured by an adjustable
elastic fabric band around the sensing unit. Housed in the SPOT housing with
4 pole M12 connector for power connection via existing SPOT cable.

ABB JOKAB SAFETY
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Component List - Focus Quick Connections

Designation

Ordering Information

Description

TINA 10A

2TLJ020054R1200

Tina dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller. 8 pole M12 female
quick disconnect for direct connection to the safety device or safety device
enclosure, 24VDC supply, multi-function status indicator LEDs, integrated
information output 24VDC - 10mA.

TINA 10B

2TLJ020054R1300

Tina dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller. 8 pole M12 female
quick disconnect for direct connection to the safety device or safety device
enclosure. Additional 5 pole M12 connector for local reset capabilities, 24VDC
supply, multi-function status indicator LEDs, integrated information output
24VDC - 10mA.

TINA 10C

2TLJ020054R1600

Tina dynamic adapter with 5 pole M12 male quick disconnect for connecting
transistor output safety devices to the Vital 1 controller. 8 pole M12 female
quick disconnect for direct connection to the safety device or safety device
enclosure. Additional 5 pole M12 connector for connection of light curtain
transmitter, 24VDC supply, multi-function status indicator LEDs, integrated
information output 24VDC - 10mA.

FMC-1

2TLA022042R0000

Focus Muting Connector, connects from the Focus receiver. 4 M12, 5 pin
female connections for 2 muting sensors, muting lamp and reset push button.
M12, 8 pin male connector for machine interface.

FMC-1 Tina

2TLA022045R0000

Focus Muting Connector, connects from the Focus receiver. 4 M12, 5 pin
female connections for 2 muting sensors, muting lamp and reset push button.
Integrated Vital Tina M12, 5 pin male connector for machine interface.

FMC-2

2TLA022042R1000

Focus Muting Connector, connects from the Focus receiver. 6 M12, 5 pin
female connections for 4 muting sensors, muting lamp and reset push button.
M12, 8 pin male connector for machine interface.

FMC-2 Tina

2TLA022046R0000

Focus Muting Connector, connects from the Focus receiver. 6 M12, 5 pin
female connections for 4 muting sensors, muting lamp and reset push button.
Integrated Vital Tina M12, 5 pin male connector for machine interface.

FMI-1A

2TLA022043R0000

Focus Muting Lamp, 24VDC, 5W integrated muting lamp in a protective
Focus housing.

FMI-1B

2TLA022043R0100

Focus Muting Connector, integrated 24VDC, 5W muting lamp, reset push
button and power interrupt in a protective Focus housing.

FMI-1C

2TLA022043R0200

Focus Muting Connector, integrated reset push button and power interrupt
in a protective Focus housing.

FMI-1D

2TLA022043R0300

Focus Muting Connector, integrated reset push button and power interrupt
in a protective Focus housing. Muting resistor included.

FMI-1E

2TLA022043R0400

Focus Muting Connector, integrated reset push button for pre-reset or
Tina Duo 2 in a protective Focus housing.

FMI-1G

2TLA022043R0500

Focus Muting Initiator, Integrated reset push button in a protective Focus
housing. Internal resistor for muting lamp.

JSSP-1

2TLA022070R0000

FMC empty port cover.

JSAP-1

2TLA022070R1000

FMC "R" port terminator with terminal jumpers and integrated muting resistor.

FRM-1A

2TLA022048R0000

Focus convertor from 2 transistor outputs to relay outputs in a protective
Focus housing. M12, 8 pole male/female connectors for integration between
Focus and the control circuit.
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Component List - Focus Quick Connections (continued)

Designation Ordering Information Description

M12-3A 2TLA020055R0000 M12 Y Connector for series connection. 2 M12 5 pole female connectors
and 1 M12 5 pole male connector.

M12-3B 2TLA020055R0100 M12 Y Connector for parallel connection. 2 M12 5 pole female connectors
and 1 M12 5 pole male connector.

M12-3D 2TLA020055R0300 M12'Y Connector, parallel Connection. 1 M12 8 pole female connector
for connection of the Focus Receiver, 1 M12 5 Pole female connector for
connection of the Focus Transmitter and 1 M12 8 pole male connector
for panel connection.

BP1 2TLJ022090R2300 Focus FB version external teach box for inline connection to the Focus
receiver for single push button teaching of fixed/floating blanking.

Component List - Muting Sensors and Indicators

Designation Ordering Information Description

FSTR1 - Mute R 2TLA022044R0000 Retro-reflective muting sensor with polarized filter. 24VDC 18mm barrel style
with range adjustments from 0.15 to 5m, light reserve warning indicator,
1000Hz switching frequency and M12 4 pole male connector.

FZR 1 2TLA022044R0100 Polarized 80mm circular reflector for use with the FSTR1 muting sensors.
Offers a range of 0.15 to 2.5m. 5mm center mount through hole for mounting
capabilities.

FZR 2 2TLA022044R0400 Polarized 100mm x 100mm reflector for use with the FSTR1 muting sensors.
Offers a range of 0.15 to 5m.

Muting Sensor 2TLJ022044R1000 Muting sensor, diffuse-reflective with back ground suppression. 24VDC,

Mute D 2 pnp light, dark switching, M12 4 pin connector in a IP67 housing.

JSM63 2TLA040007R0100 Bracket for cubic style single beam. Fixed 90 degrees.

JSM64 2TLA040007R0200 Adjustable mounting bracket with rotational knuckle for 18mm barrel style
sensors.

MF-T 2TLA022040R2000 Focus Muting Actuator 669mm overall length with 4 preadjusted and

integrated muting sensors. Applicable for entry and exit of material through
the Focus Light Curtain or Grid.

MFT-T 2TLA022040R2100 Focus transmitter bar with 669mm overall length with 4 preadjusted and
integrated muting transmitting sensors. Applicable for entry and exit of
material through the Focus Light Curtain or Grid. Must be used with the
MFR-T receiving bar.

MFR-T 2TLA022040R2200 Focus receiver bar with 669mm overall length with 4 preadjusted and
integrated muting receiver sensors. Applicable for entry and exit of material
through the Focus Light Curtain or Grid. Must be used with the MFT-T
transmitting bar.

MF-L 2TLA022040R3000 362mm overall length with 2 preadjusted and integrated muting sensors.
Applicable for exit of material through the Focus Light Curtain or Grid.

MF-T Reflex 2TLA022040R4000 Focus Muting Actuator with 4 preadjusted and integrated, retro-reflective
muting sensors and retro-reflective passive target. Applicable for entry and
exit of material through the Focus Light Curtain or Grid with wiring only to
one side.
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Component List - Muting Sensors and Indicators (continued)

Designation

Ordering Information

Description

MFTR-T Reflex

2TLA022040R4100

Focus Muting Actuator with 4 preadjusted and integrated, retro-reflective
muting sensors. Applicable for entry and exit of material through the Focus
Light Curtain or Grid with wiring only to one side. Requires the M-T REFLEX
passive target to operate.

M-T Reflex

2TLA022040R4200

Focus Muting Actuator, retro-reflective passive target. Applicable for entry
and exit of material through the Focus Light Curtain or Grid with wiring only
to one side. Requires the MFTR-T-REFLEX active sensor bar to operate.

Component List - Transmitter

Designation

Ordering Information

Cables

Description

M12-C61 2TLA020056R0000 Cable single ended 6 meters black PVC jacket with straight 5 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C101 2TLA020056R1000 Cabile single ended 10 meters black PVC jacket with straight 5 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C201 2TLAO020056R1400 Cable single ended 20 meters black PVC jacket with straight 5 pole M12

female molded connector, 22AWG conductors, overall braid shield.

Component List - Transmitter Extension Cables

Designation Ordering Information Description

M12-C112 2TLA020056R2000 Extension cable, 1 meter, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C312 2TLA020056R2100 Extension cable, 3 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C612 2TLA020056R2200 Extension cable, 6 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C1012 2TLA020056R2300 Extension cable, 10 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C2012 2TLA020056R2400 Extension cable, 20 meters, black PVC jacket with straight 5 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C01 2TLA020055R1000 5 pole M12 female field retrofittable connector with screw terminals for
connecting wires. Cable diameter range 2.5 - 6.5 mm.

M12-C02 2TLAO020055R1100 5 pole M12 male field retrofittable connector with screw terminals for
connecting wires. Cable diameter range 2.5 - 6.5 mm.

C5 2TLA020057R0000 5 conductors, 22AWG, black PVC jacket cable with overall braid shield.

Per meter.
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Component List - Receiver Cables

Designation Ordering Information Description

M12-C63 2TLA020056R3000 Cable single ended 6 meters black PVC jacket with straight 8 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C103 2TLA020056R4000 Cable single ended 10 meters black PVC jacket with straight 8 pole M12
female molded connector, 22AWG conductors, overall braid shield.

M12-C203 2TLA020056R4100 Cable single ended 20 meters black PVC jacket with straight 8 pole M12
female molded connector, 22AWG conductors, overall braid shield.

Component List - Receiver Extension Cables

Designation Ordering Information Description

M12-C134 2TLA020056R5000 Extension Cable, 1 meter, black PVC jacket with straight 8 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C334 2TLA020056R5100 Extension Cable, 3 meter, black PVC jacket with straight 8 pole M12
male/female connectors, 22AWG conductors, overall braid shield.

M12-C03 2TLA020055R1600 8 pole M12 female field retrofittable connector with screw terminals for
connecting wires. Cable diameter range 2.5 - 6.5 mm.

M12-C04 2TLA020055R1700 8 pole M12 male field retrofittable connector with screw terminals for
connecting wires. Cable diameter range 2.5 - 6.5 mm.

Cc8 2TLA020057R1000 8 conductors, 22AWG, black PVC jacket cable with overall braid shield.
Per meter.

Component List - FMC/FMI Connector Cables

Designation Ordering Information Description

M12-C62 2TLA020056R0200 Cable single ended 6 meters black PVC jacket with straight 5 pole
M12 male molded connector, 22AWG conductors, overall braid shield.

M12-C102 2TLA020056R1200 Cable single ended 10 meters black PVC jacket with straight 5 pole
M12 male molded connector, 22AWG conductors, overall braid shield.

Component List - Optional Interface Units

Designation Ordering Information Description

RT9-24VDC 2TLAO010029R0000 Safety Relay with 2 safety outputs, 5 selectable input options (single or dual
channel), automatic or manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 5 LED indicators, 1 dual purpose
information output, quick release terminal blocks, 22.5mm wide, 24VDC
supply. Meets safety category 1 to 4.

RT6-24VDC 2TLAO010026R0000 Safety Relay with 3 safety outputs, 5 selectable input options (single or dual
channel), automatic or manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 5 LED indicators, 1 NC information
output and 2 potential free transistor information outputs, quick release
terminal blocks, 45mm wide, 24VDC supply. Meets safety category 1 to 4.
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Component List - Optional Interface Units (continued)

Designation Ordering Information

Description

RT6-115VAC 2TLAO010026R0400

Safety Relay with 3 safety outputs, 5 selectable input options (single or dual
channel), automatic or manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 5 LED indicators, 1 NC information
output and 2 potential free transistor information outputs, quick release
terminal blocks, 45mm wide, 115VAC supply. Meets safety category 1 to 4.

VITAL 1 2TLJ020052R1000

Safety Controller with 2 safety outputs, uses unique dynamic signal tech-
nology, automatic or manual supervised reset, test input for monitoring of
external positive guided relays/contactors, 5 LED indicators, 1 dual purpose
information output, quick release terminal blocks, 22.5mm wide, 24VDC
supply. Meets safety category 4, dynamic self test.

PLUTO

See Pluto Safety PLC section for proper product selection.
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Focus I Ordering Data

Safety Light Curtains Safety Light Grids

To create a complete Focus II Safety Light Curtain To create a complete Focus I Safety Light Grid
Part Number, simply fill in the fields below. Part Number, simply fill in the fields below.
FOI-4- - FI-4-K-

. This letter represents the effective resolution . This letter represents the protective height
of the Focus II Safety Light Curtain. of the Focus II Safety Light Grid.

14 14mm (0.55”) resolution for Finger Detection 4-900 4 _beams spaced 300mm (11._81 ”) a_part
30 30mm (1.18”) resolution for Hand Detection with 900mm (35.43”) protective height
4-1200 4 _beams spaced 400mm (1 5.7_5”) ap_art
with 1200mm (47.24”) protective height
‘ This letter represents the protective height 3.800 3 beams spaced 400mm (15.75”) apart
of the Focus I Safety Light Curtain. with 800mm (31.50”) protective height
150  150mm ( 5.917) 1350  1350mm (53.15")  2-500 3\, 5235'33 nf??g%%,gogg{:é:isfg?i :Ifta”
300 300mm (11.81”) 1500 1500mm (59.06”)
450 450mm (17.72”) 1650 1650mm (64.96”)
600 600mm (23.62”) 1800  1800mm (70.87”)
750 750mm (29.53”) 1950 1950mm (76.77”)
900 900mm (35.43”) 2100 2100mm (82.68”)
1050 1050mm (41.34”) 2250 2250mm (88.58”)
1200 1200mm (47.24”) 2400 2400mm (94.49”)

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Stop Time Analyzers

Monitor machine stop time!
Monitor machine stop distance!
Check machine for wear!

Why should | measure
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Why should | measure

Stopping Time and Distance?

...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
possible to enter the area before the machine
has stopped.

The stopping time for manually operated machines
is especially important when light beams and light
curtains are used as safety components. By reflex
action the operator tries to grab or adjust if some-
thing 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
achieving good ergonomics.

Grabbing or adjusting is also common when using
automatic machines. Usually this is done to prevent
production downtime 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. Sometimes 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.

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, as in the picture on the right.

Example: How the stopping time affects
the choice of protective equipment...

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 material and dragged in. The stopping time
measurement showed that it took over one
second for the rollers to stop. During this time the
material was pulled in by almost two meters.

In order to obtain sufficient protection distance,
the light beams would have needed to be posi-
tioned almost three meters from the machinery,
and a light curtain about two meters away.

The factory did not have that much space, nor
was it realistic. Instead, the solution became
vertical sliding safety barriers.

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 pneumatic
pressure, can also affect the stopping time. For these
and other reasons it is important to perform an annual
check on the stopping time.

ABB JOKAB SAFETY
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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 regula-
tions and standards, from the viewpoints of both the
authorities and production. In addition we collaborate
with the standardization committees responsible for pro-
ducing these standards. One example is 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 harmonized C standard, the require-
ments for minimum distance and stopping time measure-
ment will apply. For example, in the case of mechanical
press tools, there is also a requirement in EN 692 for
how stopping time measurements are to be performed.
In the case of hydraulic press tools, the requirement is in
EN 693.

Smart Stopping
Time and Machine
Diagnosis Tool

Smart has many valuable features for

machine diagnosis:

e Graphic presentation of measurements

¢ Easy to analyze stopping characteristics
and movement

e Gives parameters for safety design
(e.g. stop time)

¢ Calculates minimum allowed safety distance

¢ Shows how the stop distance can be
optimized

e Electrical reaction time and mechanical/
hydraulic breaking can be identified

and analyzed
e Digital in/out signals and analog inputs

Smart is perfect for periodic monitoring of safety
parameters and other conditions for the maintenance
and trouble-shooting of machines. Because Smart can
compare 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 and replacement of our
well established JSSM1 Stopping Analyzer. All of the
stopping units and sensors for the JSSM1 can also be
used with Smart.

The amount of connection possibilities have also
increased. Smart has nine digital I/O, one input for an
incremental sensor (for position and speed) and two
analog inputs. This makes it easy to measure sequences
in conjunction with motion lapse and other analog values.

Web Support

Applications

Ml Stopping Time

Hl Stopping Distance

B Speed

M Position of Stopping Signal

Features

W Easy to use
B Measurements with or without
electrical connection

M Ideal for machine
performance diagnosis

Ml Calculation of correct
safety distances

Approvals

C€

On our web site www.jokabsafetyna.com we have a special page for you as a Smart customer. Here you can keep
up to date by downloading the latest version of Smart Manager, manuals, drive routines or read the FAQs.

888-282-2123 ¢ www.jokabsafetyna.com
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Smart Manager
Real-Time
Control Program

Smart is controlled in real time by

a computer using the Smart Manager
program. This performs measurements,
and the measured data can be saved
and analyzed. 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.

The program is free and is available for download
from our website when purchasing equipment to
measure stopping times.
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Printout
Printing out is one of the most important functions of the stopping sequence varies from time to time or from year to
program. As shown above, all the vital information about year. In this way the effects of e.g. worn brakes or the effect
the measurements that is needed for such items as annual on the machine control system can be seen. In order to get
checking or providing the basis for CD labeling of a machine  a complete basis from a measurement, it is also important to
is included. state what assumptions have been made and what condi-
Since the entire measuring sequence is shown in graphical tions applied when deciding when and how the stop signal
format, one can understand why the stopping time has a was given.
certain value and also, in some cases, see what needs to be Among other things, the stop signal details the person
done to minimize the stopping time. measuring, the measuring equipment, the machinery, the
The graph also acts as a kind of “fingerprint” of the calculations and the protective distance. The printout also
machine movements, which means that different measure- has a replaceable company logo and a field for extra infor-
ments can be compared with each other to see how the mation.
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Smart Units Technical Data

Smart Logger

The Smart Logger is the principal unit for data
collection. The Logger has a USB connection to the
PC and eight M12 connections—one for the power
supply to the I/O, one connection for an incremental
sensor, two connections for analog sensors and
four connections for other I/O signals.

The Logger encapsulation is watertight, with M12
connections to prevent the entry of particles and
fluids in the workshop environment. To prevent the
Smart Logger from being damaged by incorrect
currents and voltages from external equipment,
all inputs and outputs, and external units, are
electrically isolated from the processor in the
Smart Logger by means of opto-couplers.

SM2 Button Unit

The SM2 is used in conjunction with the Smart
Logger for measuring 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 lights when the desired stop

position is reached. The SM2 is connected to
the Smart Logger by an M12 connection.

SM3 Relay Unit

The SMS is used in conjunction with the Smart
Logger for automatic stopping time measure-
ments at the set position, or alternatively a
manual stop pulse. When a stop signal comes
from the Smart Logger, a relay switches in the
SM3. The SM3 then sends a signal to the Smart Logger to
start measuring, and also activates the relay outputs to stop
the machine. The relay in the SM3 is reset via the software
when a new measurement is to be made. The SM3 is
connected to the Smart Logger by an M12 connection.

SM11 Flag Unit i

The Smart Logger is used in conjunction with the
SM11 for automatic 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 or

light curtain is interrupted, and the machine stops.
Installation on a table or a standard 1/4” camera
tripod is suitable. The SM11 is connected to the
Smart Logger by an M12 connection.

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R0100
see page 7:8 for accessories

Dimensions 62 x 220 x 80 mm (WxHxD)
Weight 0.5 kg

Protection class IP 67

Supply voltage 24 VDC

Response speed max 1 ms

Positional accuracy | +/- 0.1 mm

Digital I/0 8 inputs, 4 outputs (NPN OC)
Analog inputs 2 off, 0/4-20 mA

Encoder 1 connection for a pulse sensor
Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R0200
see page 7:8 for accessories

Dimensions

50 x 100 x 25 mm (WxHxD)

Weight

0.2 kg

Application area

Two-handed control unit,
Emergency stop, etc.

Supply voltage

Fed from the Smart Logger

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R0300
see page 7:8 for accessories

Dimensions

85 x 72 x 49 mm (WxHxD)

Weight

0.2 kg

Application area

Electrical connection providing
a stop pulse

Supply voltage Fed from the Smart Logger
Relay outputs 2 NO, 2 NC, 6A/250 VAC.
Encoder 1 connection for a pulse sensor
Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R1100
see page 7:8 for accessories

Dimensions 145 x 85 x 37 mm (WxHxD)
Shaft 23 X 45 mm

Weight 0.6 kg

Application area Ligh curtain, light beam
Protection class IP 40

Batteries 10 rechargeable 1.2 V NiMH
batteries, total 12 V
Power Max 1200 mAh
(approximately 200 operations)
Temperature 0 to +45°C.
Installation Table or standard %” tripod
Charger SM14

ABB JOKAB SAFETY
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Smart Units Technical Data (continued)
SM5 1250/2500 Linear Sensor

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 gt
Smart Logger by an M12
connection.

)

SM7 Rotation Sensor

The SM7 is an incremental sensor
for connection to a Smart Logger.
The sensor detects rotational move-
ment 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 powerful
magnetic foot. The SM7 is connected
to the Smart Logger by an M12
connection.

SM13 Battery Pack

SM13 is a battery pack for the Smart Logger,
which makes the Smart a completely

mobile measuring tool. With the

SM13 you don’t need to connect the

Logger to a wall socket for power, and

can easily move it from one machine to

another when you are measuring. Since the SM13 battery
pack is the same physical 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 SM14 also acts
as a fast charger for the SM11.

SM9 Carrying Case

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 case.

Manufacturer ABB AB/Jokab Safety, Sweden
Ordering information | see page 7:8 for accessories
SM5/1250 2TLJ070300R0400

SM5/2500 2TLJ070300R0500
Dimensions

SM5/1250 106 x 88 x 100 mm (WxHxD)
SM5/2500 114 x 125 x 116 mm (WxHxD)
Weight

SM5/1250 SM5/1250: 1 kg

SM5/2500 1.4 kg

Application area

Linear movement,
e.g. press tools

Supply voltage Fed from the Smart Logger
Max length 1250 or 2500 mm

Max speed 5m/s

Resolution 0.1 mm

Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R0700
see page 7:8 for accessories

Dimensions

Sensor size 46 x 40 x 59 mm (WxHxD)
Stand size, extended | approx. 400 x 50 x 90 (WxHxD)
Weight 1.7 kg including stand

Application area

Rotating motion,
e.g. lathes, rollers

Supply voltage Fed from the Smart Logger
Max speed 5m/s

Resolution 0.1 mm

Wheel circumference | 125 mm

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R2300
see page 7:8 for accessories

Dimensions 145 x 85 x 37 mm (LxWxH)
Weight 0.8 kg

Protection class IP 40

Connector Negative pole at the center of

the charging connector

Current rating

Maximum 0.9A

Power 2100 mAh. With normal use lasts
about 10-12 hours
(higher capacity on request)
Batteries 20 rechargeable 1.2 V NiMH bat-
teries of size AA(R06). Total 24 V
Manufacturer ABB AB/Jokab Safety, Sweden

Ordering information

2TLJ070300R0900
see page 7:8 for accessories

Dimensions

535 x 155 x 430 mm (LxWxH)

Weight

3.5 kg

888-282-2123 ¢ www.jokabsafetyna.com
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Component List - Smart Accessories

Designation Ordering Information  Description
SMé6 2TLJ070300R0600  AC/DC converter for Smart.
Encoder Adapter 2TLJO70300R1300  Adapter for old type JSSM sensor.
Stop Unit Adapter 2TLJO70300R1400  Adapter for old type JSSM stop units.
USB Cable 2TLJ070300R1500  USB cable for communication from computer to Smart.
JSNA-AC-Cord 2TLA850007R0500  AC power supply cord for Smart.
SM12 Charger Unit 2TLA850007R0600  Small Charger Unit for North America used with the SM11 Flag Unit.
SM14 2TLJO70300R2400  Charger for flag unit SM11 and battery pack SM13.
Extension Cables 2TLJ020056R2000  ABB Jokab Safety's extension cables with 5 conductors ideal for
2TLJ020056R2100 all Smart accessories.
2TLJ020056R2200
2TLJ020056R2300
2TLJ020056R2400

Component List - Smart Kits

Designation

Ordering Information

Description

JSNA-SMART 2TLA850007R0000 Complete Kit, includes Smart Logger, Smart Software, USB 2 cable,

Complete SM6 Power Supply with cord, SM2 Button Unit, SM3 Relay Unit,

Smart Kit SM11 Flag Unit, SM5 2500 Linear Sensor, SM7 Rotation Sensor, SM12
Charger Unit and SM9 Carrying Case.

JSNA-SMART-LP1 2TLA850007R0100 Linear Press Kit 1, includes Smart Logger, Smart Software, USB 2 cable,

Linear SM6 Power Supply with cord, SM2 Button Unit, SM11 Flag Unit,

Press Kit 1 SM5 1250 Linear Sensor, SM12 Charger Unit and SM9 Carrying Case.

JSNA-SMART-LP2 2TLA850007R0200 Linear Press Kit 2, includes Smart Logger, Smart Software, USB 2 cable,

Linear SM6 Power Supply with cord, SM11 Flag Unit, SM5 2500 Linear Sensor,

Press Kit 2 SM12 Charger Unit and SM9 Carrying Case.

JSNA-SMART-RP 2TLA850007R0300 Rotary Press Kit, includes Smart Logger, Smart Software, USB 2 cable,

Rotary SM6 Power Supply with cord, SM2 Button Unit, SM11 Flag Unit,

Press Kit SM7 Rotation Sensor, SM12 Charger Unit and SM9 Carrying Case.

JSNA-SMART-TC 2TLA850007R0400  Tooling Cell Kit, includes Smart Logger, Smart Software, USB 2 cable,

Tooling SM6 Power Supply with cord, SM2 Button Unit, SM3 Relay Unit,

Cell Kit SM11 Flag Unit, SM5 2500 Linear Sensor, SM12 Charger Unit and

SM9 Carrying Case.

This document and any attachments may include suggested specifications, drawings, schematics and similar materials from ABB Inc.
Use of such information and/or documentation by the recipient is subject to and conditioned upon your acceptance of the terms of the
General Document Disclaimer which can be found at www.jokabsafetyna.com. Your acceptance of the terms of such General Document
Disclaimer is conclusively presumed unless you notify ABB in writing of your disagreement with the terms of such Disclaimer immediately
upon receipt of this document and you return to ABB all specifications, drawings, schematics and similar materials provided to you by ABB.
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Safety Sensors
and Switches

Meet existing safety standards!
Supervise doors and hatches!
Safe stops and reliable restarts!

Why should | use
Safety Sensors and Switches? .......cccocceevevnneen. 8:2

Eden provides the Highest
Safety Level and Reliability ..........ccccovviiieeiinnen. 8:3

How safe is a Sensor/Switch? ........covveeeeeeeeveennn.. 8:3
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Why should | use

Safety Sensors and 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 switches and sensors which are monitored with a
Safety Relay, Vital 1 or 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 stop-
ping time.

...to ensure that
a position is reached!

The sensor monitors that the robot is standing still
in @ monitored position when someone enters the

robot’s working
area. The robot is
then only stopped
by the program.

If the robot leaves
the position, the
power will directly
be cut. This is used
when the robot
does not stop safely
without restarting
problems.

...to manage safety
in harsh environments!

Non-contact dynamic sensors have a long life-
time because they are not physically mechanically
operated. They also endure very harsh environ-
ments (i.e. cold, heat, high-pressure wash-down)

which is impor-
tant in the food
industry. Because
the sensors are
small, they are
very easy to
position and
even completely
conceal on doors
and hatches.

ABB JOKAB SAFETY
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Eden provides the
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 both a non-contact switch and
it has a dynamic function. It is also possible to
connect up to 30 Eden sensors in series and still
achieve a safety category 4.

What requirements should one
have on sensors/switches?

The sensor/switch shall be reliable in both the
safety and production point of view.

H A person must be able to trust that dangerous
movements and functions are safely stopped by
the sensors/switches.

M In the production point of view, unintentional
stops should be avoided.

ASafety Level
Eden Sensor
with
Dynamic Signal
73
" -
Magnetic Switch
Safety
Interlock

Switch Reliability
-

How safe is a Sensor/Switch?

In order to trust the safety function, it is essential
to be aware that a safety sensor/switch must be
mounted and 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),

a door or hatch has to be 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 giving a stop signal when the door is
opened. Even two mechanical switches on a door
could break 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 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 func-
tion is needed in order to reach the highest safety level.

There are two types of non-contact sensors—active
and passive. The active sensor, Eden, is constantly
communicating with 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 con-
tacts 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 preferred 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,
fulfills 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
operated in order to permit a new start. In a dynamic
safety circuit, there is only one pulsed signal and
therefore no intermediate position.

888-282-2123 e www.jokabsafetyna.com
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Eden Non-Contact
Non-Magnetic Safety
Sensor for the Highest
Level of Safety

Eden—Adam and Eva—is a non-contact safety
sensor for use on interlocked gates, hatches, etc.

A coded signal is transmitted from the control device
Vital or from the safety PLC Pluto via Adam to Eva,
which modifies the signal and sends it back again.
The maximum sensing distance between Adam and
Eva is currently 15mm +/- 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 cable lengths up to 20 m
and with M12 connectors. The LED on Adam provides
indication of four different conditions, contact/non-
contact between Adam and Eva, alignment, and safety
status. The same information is also available via the
Adam connection cable. For harsh environments, ABB
Jokab Safety offers Eden E—Adam E and Eva E.

Flexible Mounting

The ability to operate at distances of up to 15mm
and at different detection directions allows a wide
range of mounting possibilities.

Eden E for harsh
environments

Applications

M Doors and Hatches
M Position Control

B Sector Detection

M Slot Detection

Features

M Safety category 4 according to
EN 954-1/EN ISO 13849-1 together
with Vital or Pluto

B Non-contact detection, large sensing
distance 0 - 15 mm +/- 2 mm

l Up to 30 sensors connected
in series at safety category 4

B Versatile mounting, 360° detection
M Protection class IP67 (Eden E - IP69K)

M Signal will penetrate through non-metallic
materials (wood, plastic, etc.)

W Safety light beams, E-stops and Eden can be
connected in the same safety circuit together
with Vital or Pluto meeting safety PLe according
to EN ISO 13849-1

B LED indication on sensor and status
information via the connector cable

B Small hysteresis (< 1Tmm)

Approvals

TUV Nord C@ZS q-

ABB JOKAB SAFETY
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Eden Application Examples

Eden to Detect Position

Adam and Eva has contact only if they
are within 15 mm from each other.

Eden Used for Sector Detection

Metal stops the signal between Adam
and Eva. Additional Eden sensor(s) can
be mounted to detect metal plate(s) in place.

Eden Used for Detection
of Position of Saw Guard

Wood, plastic and other non-metallic material
lets the signal pass between Adam and Eva.

Eden Hidden in T
Doors and Hatches FF e
Non-metallic door material | W i |
between Adam and Eva allows | | [ | 8L
signal through. f—| | I

Eden Mounting

80 |

mm \

Mounting Adam with integral cable.

Mounting with one protection plate

(DA1) for Adam M12 using prewired
molded M12 connector.

Mounting with two protection plates

(DA1) for Adam M12 using field wirable >

M12 connector.

Incorrect mounting without protection plate
may cause permanent damage to sensor.

DA2 Mounting Spacer

The DA2 mounting spacer must be used in order to
physically protect Eden from damage. Four spacers
are provided with each Adam and Eva.

JOKRBSHFET)

gt [ &
| o " pai
Q
120
} mm % DA1 x 2
|
0o

DA1 Protection Plate

Four protection plates [/
(2.5 mm) are supplied with
Adam M12. To protect

Adam and Eva protection

plate (DA1) can be used

on both sides.

888-282-2123 e www.jokabsafetyna.com
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Eden Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see pages 8:28 - 8:30

Chemical resistance
Macromelt Cutting oils, vegetable and animal
oils, hydrogen peroxide, diluted
acids and bases: good Alcohol and
strong acids: not recommended
Cutting oils, vegetable and animal
oils,hydrogen peroxide, diluted
acids and bases, alcohols: good
Strong oxidating acids: not
recommended

PU (EdenE)

Adam E 0.5 m + M12

Safety level

IEC/EN 61508-1...7 SIL3

EN 62061 SIL3

EN ISO 13849-1 Cat. 4/PL e
PFHy4 4.50x107°

Color Yellow and black
Weight

Eva 269

EvaE 369

Adam M12 309

Adam 3 m 220 g incl. cable
Adam 10 m 650 g incl. cable
Adam 20 m 974 g incl. cable
Adam E10 m 660 g incl. cable
Adam E20 m 1250 giincl. cable

100 g incl. cable

LED on Adam
Green Eva within range, safety circuit
closed (door closed)

Eva within range, earlier safety
circuit open (door closed)

Red Eva out of range, safety circuit
open (door open)

Eva is within 2 mm from maximum
sensing distance (door closed)

Flashing

Fast flashing

Power supply

24VDC +15%-25%

Power consumption

Adam: without info output 45 mA
with info output max 55 mA

Max cable length

see Vital technical data

Ambient temperature
Eden/Eden C

-40°C ... +70°C (operation)
-25°C ... +70°C (stock)

Connections

Brown (1) +24 VV\DC

White (2) Dynamic signal in
Blue (3) 0VDC

Black (4) Dynamic signal out
Grey (5) Info output, see below

24 VVDC when LED is green or flashing
(tolerance -2 VDC), 10 mA max
0 VDC when LED is red. (tolerance +2 VDC)

Warning: Incorrect connection may cause permanent damage to

Eden E/EC -40°C ... +70°C (operation) :
(Test ok +90°C ... +100°C) Adam devices
-25°C ... +70°C (stock) Conformity 2006/42/EG
Protection class Eden P67 EN 1380%0142-1100El11/ Izsg’\#sggfgu
EdenE | IP69K EN 1088, GS-ET 15
Mounting D
Installation Eden M4 screw, e.g. safety screw 20- Approvals TOV Nord C€
053-42. Max. torque 2 Nm. Screw
to be locked with Loctite or similar Eden Eden E
Installation Eden E M4 screw, e.g. safety screw 20- | [TA W
053-42. Max. torque 2 Nm. Screw | < HOHE—F =il W
to be locked with Loctite or similar 64-60
- - 45-50 Safety screw.
Detection distance max o1 For more
Adam/Eva 15+ 2 mm Flash 2 mm before red position < screw options
Adam E/Eva E 12 + 2 mm Flash 2 mm before red position see the
Hysteresis approx. 1 mm @ . @ product list
Metal may have influence on detection distance. 3 B |
This can be prevented by protection plates, DA1 & & ;g@
Minimum distance to metal = Safety
when there is metal on one S U 30 screwdriver
or more sides. One More U bit
Adam/Eva 0 mm 2.5 mm
Adam E/Eva E 0 mm 0 mm Adam 3 m
Minimum distance between Adam 10 m r
Eden pairs 50 mm Adam 20 m
Life >107 cycles
Material Macromelt (Based on polyamid)
Eden E for extreme surroundings N
Cable 3 0or10 m, @ 5.7mm, black, PVC ]~ Adam E 0.5 M12
5 x 0.34mm2 + screen, UL 2464 Adam E 10 m
: Adam E 20 m and
Connector M12: 5-pin male contact Eva E for extreme
surroundings
ABB JOKAB SAFETY 888-282-2123 e www.jokabsafetyna.com
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Eden Connection Example
Connection of Eden to Vital 1

+
fin
r out

Pin 5 = grey or yellow 1 info
==X
e 1
=
ok,

W12 Connector/Coble
Pin 1 = brown

Pin 2 = whits

Pin 3 = blus
Pin 4 = block

a: A2 51 B TI B2 A1 2‘;‘
53 Teat,/Aurtol
240¢ i)
\'yu WITAL 1 JOKAB SAFETY

~]1 {l_ 8] fo

Supply

W

Al A2 ST i TT B2 R

B)EDEN with manuel reset

Al A2 St gy TY B2 RY X1 X4 Ti4
- enet
Teat/Austo
C)Enwnq; stop with TINAZA and oulom, resel,

WERMDP

2 | t2 i SRR, oo |
‘] 4 23 24 vi4 Info ' ' |~ |
INFORMATION 1] . (N R E |[ = ! :
F.. = B L B Lgrw || o
*) K1 3 _L Bl +24VDC | | I E ‘ i l t ! Egﬂw = l;:-.,-\r :J %
't 4\4\4\ H :': + hi] s i 1l3 i F Trest INFD
I i\ PC HE e
ol K2 L=
) : 8l sal
Supply
A)mm o a“mm : A sie T B2 1 XN XA Y14 f‘”“;’ﬂ [ x:la L
nn a! uxumcl cenlﬂctoﬂfrllﬂyl * ;:‘slal * hﬁi{ﬁm
'}255 Amviind alltid tronsientskydd tex, VDRE
O iz 0na, Sronslent. Supprassors; .3, Yokl D)Snl-ry Lightbearn SPOT with monual resst E)mergency stop ith THASA and sutom, rest,
SEE DISCLAIMER ON PAGE 8:35
Eden Connection Example
Connection of Eden to Pluto
+24¥
o
TRANSMITTER 1 RECEVER 1
sPOT.T SPOT.R

1010 1811 1312 K13 1014 1015 1016 K17 1L

I!Ii IIlIIB IEAERENL
i 2 S
= I-,- Laeagﬁjl_ uzansgjl_ EEEE
HE HHH R HEE}
— = Adam 3 m—
Adam 10 m
Adam
M12
; +24Y OV (1] [+ " 12 i3 4 5 8 ”
1 2R ifo JOKAB SAFETY

L 33

E
:?.“’J__] M12

Tl

o |

*JNOTE: Mwoys use tronsient suppressors, e.g. VDR's!

SEE DISCLAIMER ON PAGE 8:35

—)@E‘—— ————— -
g
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SafeSlide”
Safety Lockout
System

SafeSlide, a unique Safety Lockout System, was
designed and developed by ABB Jokab Safety
North America to be used in conjunction with
ABB Jokab Safety’s Eden non-contact, non-
magnetic electronic safety sensor.

The product is engineered to be installed on
doors, gates and hatches of all types used on
machine guarding, barrier and fencing systems to
provide safe entry and exit.

When the SafeSlide is engaged while the door is
open and secured with a single or multiple padlocks,
the system prevents the door from inadvertently
closing which would cause the Eden Adam and Eva
to reestablish contact creating an unsafe situation.

When the SafeSlide is engaged while the door
is closed, it slides down over the flange on the
bracket attached to the door and secures the door
until the SafeSlide is disengaged.

The handle on the front of the slide allows for
opening of the door, gate or hatch from the out-
side of the guarded area and a metal tab allows
opening from the inside.

When SafeSlide is engaged it completely eliminates
the possibility of the Eden Adam and Eva making
contact. A simple padlock can secure the position
for further safety.

Bl

. o —— L —

With the door closed and
SafeSlide engaged, the Eden
Adam and Eva are able to
make contact and the door
is secured.

With the door open and
SafeSlide engaged, the Eden
Adam and Eva are unable to
make contact preventing an
unsafe situation.

Applications

B Hinged or Sliding Doors, Hatches
and Gates for Machine Guarding,
Barrier and Fencing Systems

Features

M Lock out holes for padlocks and
scissor type lockout devices

B Mounting holes to accommodate
installation of Eden—Adam and
Eva Safety Sensor

W Adjustable slots for door, gate or hatch
gap differences

B Upper slide with handle provides an
automatic or manual lock cover upon
opening of door gate or hatch

Hl Tabs located on device allow for wire and
cable connections the the Eden switches

M Slots provided to allow viewing of LEDs
located on the switches

ABB JOKAB SAFETY
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SafeSlide Technical Data

Manufacturer ABB/Jokab Safety, North America
Ordering information see page 8:30
Color Yellow and black
Weight 1.9 kg
Mounting Quick-Guard Fencing Profile
(can be munted to other handles
or locking devices)
Material Steel with UHMW slide block
(1/8) FLAT PATTERN: PART #2
MAT'L. THK. MAT'L: 4140
100 SR&HTTORC 42-44
332 23 SCALE
i |16 BEND
ﬁf*’J @ 66 THRU 75
1l (2PLACES) :
«——1»24 BEND
188 —
: | : I m
- g9 conk 180 0 - ‘
i i @4STHRU — —— | 1}
(2 PLACES) Iy
@ ‘ 150 ———= 75
315 —l)!
Sl g stor l
+ : | g E I N
Sl 34 38,
+ < ¢ 7 — % Z
: B | vl 5 —HPX| I i T
‘ O 565 — (P g RY
38 | \
@ [ : H @ |l |—@ 10 DRILLTHRU
® | | 8 | & i
0

332
252
8

SafeSlide Isolates Hazardous Motion and Offers
Control Reliability during Non-Lockout/Tagout Applications

SafeSlide meets safety standards that apply to the
control of energy during servicing and/or maintenance
of machines and equipment.

Normal production operations are not covered by
OSHA 1910 - Subpart O - Lockout/Tagout. Servicing
and/or maintenance which takes place during normal
production operations is covered by this standard
only if one of these situations occurs:

B An employee is required to remove or bypass
a guard or other safety device

B An employee is required to place any part of his
or her body into an area on a machine or piece of
equipment where work is actually performed upon
the material being processed (point of operation)
or where an associated danger zone exists during
a machine operating cycle.

Minor tool changes and adjustments, and other
minor servicing activities, which take place during
normal production operations, are not covered by this
standard if they are routine, repetitive and integral to
the use of the equipment for production, provided
that the work is performed using alternative measures
which provide effective protection.

888-282-2123 e www.jokabsafetyna.com
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JSNY5 Safety
Interlock Switch

Switch Operational Description

Increasing automation and more demanding safety
regulations have lead to the development of the JSNY5
safety switch. This switch enhances the range of
Safety Switches, incorporating advanced features
and benefits making this switch a market leader.
This switch offers three contacts which gives
both the two contacts needed for high safety
level as well as a contact for the indication of
operating status.

The advanced design offers the choice of
four operating positions from only two actuator
entries by simply rotating the head 180°.

However, when installed and in it's working condition
only one entry can be used, ensuring no other element
can tamper with the switch function.

When mounting the switch from the front two elon-
gated holes are provided to aid alignment with two
set screw holes for accurate mounting. Top mounting
is also possible.

Two M20 cable entries allow for a variety of cabling
options including through wiring.

Positive Forced Disconnected Contacts

The design assures that the contacts will not fail or
be held in a normally closed position, due to failure of
the spring mechanism or the welding/sticking of the
contacts.

Safety Level

The positive forced disconnect contacts give a high
electrical safety level. By combining the JSNY5 with one
of our suitable safety relay in the RT-series, Pluto Safety
PLC or Vital (Tina) the requirements for both hatch and
gate switch supervision can be fulfilled. To obtain the
same level of safety as Eden, two switches per gate are
required.

After opening

the snap-on cover,
the head portion can

be removed (version A), after turning the head through 180°
(version B) it can be replaced onto the body of the switch
and be locked into position by closing the snap-on cover.
This ensures 4 actuating positions are possible.

Applications

M Gates and Hatches
M Removable Cover

Features

B 2 NC + 1 NO (actuator in)
W 4 actuating positions
B Actuator force 10 or 30 N

Protection from Unauthorized
or Incidental Access

To avoid unauthorized operation, the JSNY5
switch is manufactured using multi-coding to
GS-ET 15.The switch cannot be defeated by
screwdrivers, magnets or any other mechanism.

Connection Examples

For examples of how our safety switches
can solve various safety problems, see
“Connection Examples” beginning on page
4:44 of the Safety Relay Section.

Regulations and Standards

The JSNY5 is designed and approved in
accordance with appropriate directives and
standards. Examples of such are: 98/37/EC,
EN 1ISO 12100-1/-2, EN 60204-1 and

EN 954-1/EN ISO 13849-1, EN 1088 and
GS-ET 15.

Approvals

B @ CE W

ABB JOKAB SAFETY
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JSNY5A/B Techn

ical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 8:30

Color

Black and yellow label

Enclosure/Cover PA 6 (UL94-VO)
Actuator Steel

Min. opening radius for

actuator on a hatch 150 mm

Ambient
operating temperature -30°C to +80°C
Contacts 2 NC + 1INO

(actuator key inserted)

(NC are direct opening action)

Mechanical life

1 million switch operations

Max switching frequency

30/min

Fixing body 2 x M5, actuator 2 x M5
Cable entry 2xM20x 1.5
Weight approx. 0.13 kg

Degree of protection

IP65 IEC 60529 / DIN VDE
0470 T1

Rated insulation voltage 400V AC
Rated operational current 5A
Utilization category AC-15/DC-13

Short-circuit protection

Fuse 6A Slow acting, 16A quick
acting

JSNY5A/B Conta

ct Description

Overlapping Contact 33-34

The overlapping
contact 33-34
enables operational
status indication

of e.g. incorrect N
adjustment of 11
switch before the 21 N

positive forced
disconnect NC

O

mm
21.5

@
(— —12
| —22

33

contacts open.

=k
35

3.0

JSNY5A/B Assembly

Easy Accessibility for

The snap-on cover is
released by a screwdriver
and can be opened to
an angle of 135°
providing easy
access to the
wiring terminals.
Should the
snap-on cover
not provide
adequate security,
a retaining screw
can be used.

Wiring

and wiring
process.

CSA

5A 300V AC B300
(same polarity)

B1 0d

JSNY 5A: 2.00x10°
JSNY 5B: 2.00x10°

Conformity

2006/42/EG

EN ISO 12100 1/2, EN 954-1,
EN 60204-1, EN ISO 13849-1,
EN 1088, GS-ET 15

Protected Contact Block

A transparent cover protects
the contact block from external
elements during the installation

Actuator
Withdrawn

|:|off
-on

Actuator
Inserted

Accessories
and Spare Parts

M Standard actuator

M Flexible key for smaller
opening radius

H Cable gland

M Snap-on cover

M Tina 2A with M20 connection
for a dynamic loop

M Tina 2B with cable
connection

M Tina 3A with M12 and
M20 connections for
a dynamic loop

Prevention of Actuator Dismantling

A cover plate with a one-way snap-fit
which seals the mounting screws prevents
unauthorized dismantling of the actuator
assembly. The cover plate

must be mounted
to prevent
overtravel of

the switching
mechanism.

888-282-2123 e www.jokabsafetyna.com
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JSNY7 Magnetic Switch

Switch Operational Description

The magnetic switch is designed to operate
in dirty industrial environments and is certified
to the highest level of safety regulation when working
together with a suitable ABB Jokab Safety safety relay.
The magnetic switch is small and resistant to both

dirt and water, and has no dust collecting cavities
making it useful in environments where hygiene is para-
mount. The small size of the switch makes it easy to
position and hide on gates and hatches. The magnetic
switch has a long working life since no mechanical

contact is made during operation.

Contacts

The magnetic switch has one closing and one
opening contact. Both contacts have to be moni-
tored. The contacts may be monitored by either

the RT9 safety relay or other suitable relays in the new

RT-series, i.e. RT6, RT9 or the Pluto Safety PLC.

Safety Level

The JSNY7 is approved to the highest level of safety
regulations, PLe according to EN ISO 13849-1
together with a safety relay in the RT-series or Pluto
Safety PLC. The magnetic switch is approved and
certified by Inspecta.

Protection from Unauthorized
or Incidental Access

To avoid unauthorized operation of the JSNY7
switch it is only possible to actuate the JSNY7R
with the coded magnet, JSNY7M. Other magnets,
screwdrivers and tools have no affect on the switch
contacts.

Connection Examples

For examples of how our safety switches can
solve various safety problems, see “Connection
Examples” beginning on page 4:44 of the
Safety Relay Section.

Applications
B Gates and Hatches
Bl Position Control
Features
B Small size
m P 67
M Certified for highest level
of safety regulations
Regulations and Standards

The JSNY7 is designed and approved in
accordance with appropriate directives and
standards. See technical data.

Approvals

 inspecta €€

ABB JOKAB SAFETY
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JSNY7 Technical Data

Manufacturer ABB AB/Jokab Safety, Sweden Conformity 2006/42/EG
. - . EN ISO 12100 1/2, EN 954-1,
Ordering information see page 8:31 EN 60204-1. EN I1SO 13849-1
Color Black EN 1088, GS-ET 15
Enclosure/Cover PA 6 (UL94-VO) 4.5
Supply voltage max 30 VvDC 3 i
Switch current max 100 mA ?—— - | ﬂ L 1 mm
Max switching frequency 1Hz 1 68
Mechanical life 3 x 108 switch operations, NN W 78 14
depending on load or~ A 88
Operating temperature -5°C to +70°C (moveable) 5
range -20°C to +70°C (fixed) i 0
Connection Cable 24.5, 4x0.25 mmz2, Q ! —
3 meter ; PVC 1
(other lengths upon request)
Switching point Min. switch-on point 5 mm { |
Max. switch-off point 14 mm 2}[ Al : ==
Weight Coded magnet: 32 g ®
Sensor with 3m cable: 133 g
B Electrical connection
Protection class IP67 Two-channel switching, high safety level.
Biog JSNY 7R-3: 3.00x10’
JSNY 7R-6: 3.00x10" black brown
JSNY 7R-10: 3.00x10”

grey \L blue

JSNY7 Contact/Electrical Connection Description
®

24VDC

S

O®

jL/ Electrical
N — - — == Connection
Example
A— — -7 Three JSNY7
glP_y Hatch 2

connected to

é) N\ — 7 RT6 Safety Relay

oV 24V

black

rown

@
=

b

S24 S14 S34 S44

Note:
Safety components drawn in
released position.

Electrical Connection RESET BT
. .

Py
Dual Channel Al A2 S13S14S34S44 S23S24 Y13 S53 X1 X4
Supply Test/Aut

High Safety Level Pt Reset

A1 Type:RT6 JOKAB SAFETY

FLELEL E o

13 14 23 24 33 34 41 42 Y14 Y24

This solution with 3 magnetic
switches only complies with
category 3 as per EN 954-1/EN
ISO 13849-1.

To reach highest level of safety
only one magnetic switch should
be connected to the safety relay.

888-282-2123 e www.jokabsafetyna.com ABB JOKAB SAFETY
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JSNY8 Solenoid Locking
Safety Interlock Switch

Description

The JSNY8 Safety Interlock Switch, in conjunction with

the machine control system, enables gates, movable guards,
etc. to be locked in their protective positions, thus preventing
access to machinery until dangerous operations have ceased.

Applications include:

® Processes which cannot be
interrupted, such as welding.

e Machinery with a long stopping
procedure, such as paper machinery
that requires a long braking operation.

¢ Prevention of unauthorized access
to a particular area.

The JSNY8 has 2 + 2 NC positive force disconnection contacts.
The first pair closes when the actuator key is pushed into the
head. The other pair closes when the locking mechanism is in
the locked position.

The head can be set in four positions, thus providing the safety
device with four different operating positions. These are selected
by twisting the head according to the instructions in the diagram
above. The leading edges of the actuator key are reinforced
and beveled in order to guide it properly into the hole. The
JSNY8 is encased in a robust metal housing (IP67) providing a
high level of protection to the internal operating components.

Two Versions

The JSNYS8 is available in two basic versions,
either with a spring lock or a magnetic lock.
In the spring lock (JSNY8S) version, the
locking mechanism moves into the locked
position directly when the door is closed
and the actuator key is pushed into the lock.
The actuator key can only be released and
the gate opened by supplying operational
voltage to the solenoid (E1-E2). The JSNY8S
also has a emergency "unlocking’ facility to
enable the actuator key to be released with-
out the energization of the solenoid (E1-E2).
In the magnetic lock (JSNY8M) version,
the locking mechanism is only in the locked
position when the solenoid (E1-E2) is supplied with operating
voltage. Release of the actuator key is only possible when
the operating voltage is removed from the solenoid (E1-E2).

JSNY8S

Safety Level

The JSNY8 has double forced disconnection contacts to the
actuator key and the locking mechanism. The actuator key has
a triple coding design. To achieve maximum safety level in the
connection to the machine’s control system, it is recommended
that the JSNY8 is monitored by an appropriate ABB Jokab Safety
safety relay, Pluto Safety PLC or Vital. To obtain the same level
of safety as Knox, two switches per gate are required.

Applications
B Gates and Hatches

Features

M Robust design

B Universal installation
M 2 NC + 2 NC outputs
M 1000 N locking force

Tamper-Proof

The JSNY8 Safety Interlock Switch is
tamper-proof. The safety device cannot
be manipulated by screwdrivers, magnets
or other tools.

Connection Examples

For examples of how our safety switches
can solve various safety problems, see
“Connection Examples” beginning on page
4:44 of the Safety Relay Section.

Regulations and Standards

The JSNY8 is designed and approved
in accordance with appropriate standards.
See technical data.

Approvals

& w

ABB JOKAB SAFETY
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JSNY8S/M Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see pages 8:31-8:32

Color

Black

Enclosure

Metal housing

Actuator key

Steel and plastic (PA6)

Min. operating radius
for hatch

400 mm
(smaller radius on request)

Actuator holding force

1000 N

Working temperature

-30°C to +60°C

Contacts

actuator key inserted
locking mechanism,
locked position

2NC
2NC

Mechanical service life

1 million switch operations

Installation fixings

3 x M5

Cable entry 2x M20 x 1.5
Weight 550 g

Enclosure class IP67

Operating voltage 24V DC, 230 V AC
Rated insulation voltage 250V

Rated operating current 10A

9.6

Utilization category

AC 12 250V/10A
AC 15 230V/4A

Short-circuit protection

Fuse 10A slow-acting, 16A
quick-acting

Power consumption

52 W

Biog JSNY 8M 24 VDC: 2.00x10°
JSNY 8M 230 VAC: 2.00x10°
JSNY 8S 24 VDC: 2.00x10°
JSNY 8S 230 VAC: 2.00x10°
Conformity 2006/42/EG

EN ISO 12100 1/2, EN 954-1,
EN 60204-1, EN ISO 13849-1,
EN 1088, GS-ET 19,

EN 60947-5-1

90

79.4
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4.8
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JSNY8S/M Contact Description

11 12
21 22
E2 E1
31 32
41 42
JSNY8S

Key actuator inserted
Normally locked
(E1-E2 unpowered)

o]

21 o— ——>° 22
o—+——o E1

o——{ ——o 32
42

E2
31

41
JSNY8M

Key actuator inserted
Normally unlocked
(E1-E2 unpowered)

Contact
Travel

12
10“
T

N

mm 45 /I
\{/ a5

41.3
mm

79.4

I\ mm
N

N

J/ "
Note:

The safety switch
must not be used
as an end stop!

100
mm

JSNY8/9N2

Rmin: 150 mm
Flexible actuator.

INBEa
RN
mm | S = Actuator
a1 Withdrawn

D Contact opened
. Contact closed

Actuator Inserted
Fmn=20N
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JSNY9 Solenoid Locking
Safety Interlock Switch

Description

The JSNY9 is used for locking a gate/hatch, to prevent
access to machinery, until hazardous operations have ceased.

Applications include:

® Processes which cannot be interrupted, e.g. welding.

e Machinery with a long stopping time, e.g. paper machinery
which requires a long braking operation.

e Prevention of unauthorized access to a particular area.

The JSNY9 is equipped with a 2 x (1INO +1 NC) contact
configuration, the first pair of contacts changeover when the
key is inserted. The second pair
of contacts changeover when
the locking mechanism is in
the locked position.

The JSNY9 switch is
encased in a robust plastic
housing and can be mounted
either horizontally or vertically.
The advanced design of the
head provides eight possible
key insertion options. This is
achieved by mounting the head
either vertically or horizontally
on the base unit, as shown in
the diagram. The location for
the actuator key is reinforced and
beveled to ensure a smooth operation.

The control unit offers eight
operating positions that
provide the actuator with
eight different

input options.

Two Versions

The JSNY9 switch is available in two basic versions, either
with a spring lock or an electromagnetic locking mechanism.

The JSNY9S (spring lock) switch operates immediately when
the gate/hatch is closed, i.e. when the key actuator is inserted
into the locking mechanism. The gate/hatch can be opened
and the actuator key released only by supplying the operational
voltage to the solenoid connections (E1 E2). The JSNY9S also
has a manual emergency "unlocking" facility to enable autho-
rized release of the actuator key.

In the JSSNY9M (magnetic lock) version, the mechanism is
only locked when the gate/hatch is closed i.e. the actuator key
inserted and the solenoid (E1 E2) supplied with the operating
voltage. The gate/hatch can only be opened when this operat-
ing voltage is removed.

Safety Level

In order to achieve a high safety level, the JSNY9 switch is
equipped with dual sets of contacts operated with a coded
actuator key. In order to meet the required installation safety
level it is recommended that the JSNY9 safety switch is
monitored by an appropriate ABB Jokab Safety safety relay,
Pluto Safety PLC or Vital. To obtain the same level of safety

as Knox, two switches per gate are required.

Applications
M Gates and Hatches

Features

B Compact and robust
M Universal installation
B2 x(1NO+1NC)

B Actuator holding
force 1500 N

W Eight head
configurations

Protection from Unauthorized

or Incidental Access

The JSNY9 is designed to protect against
unauthorized access; screwdrivers, mag-
nets or similar tools cannot manipulate the
safety switch.

Connection Examples

For examples of how our safety switches
can solve various safety problems, see
“Connection Examples” beginning on page
4:44 of the Safety Relay Section.

Regulations and Standards

The JSNY9 is designed and approved
in accordance with appropriate standards.
See technical data.

Approvals

B @ Cew

ABB JOKAB SAFETY
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JSNY9S/M Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Short-circuit protection

Fuse 6 A slow acting

Ordering information

see page 8:32

Power consumption

1.1 VA (56 VA during 0.2s)

Color Black
Enclosure/Cover Polyamid PA6
Actuator Steel and plastic (PA6)
Min. key operating radius | 400 mm

Actuator holding force 1500 N

Operating temperature

-25°Cto+70°C

Bioqg JSNY 9M: 2.00E+06
JSNY 9S: 2.00E+06
Conformity 2006/42/EG

EN ISO 12100 1/2, EN 954-1,
EN 60204-1, EN ISO 13849-1,
EN 1088, GS-ET 19,

EN 60947-5-1

Contacts

Actuator in

Locking mechanism in
locked position

1NO +1NC

1 NO + 1 NC (NC are direct
opening action)

Mechanical life

1 million switch operations

Installation fixing

4 x M5

Cable entry 3xM20x 1.5
Weight approx. 300 g
Enclosure class IP67
Operating voltage 24V AC/DC
Isolation voltage 250V
Thermal current 25A

Utilization category

AC 15 230V / 4A

.8
[yl
-
o214

JSNY8/9N1

JSNY8/9N2

Rmin: 150 mm

JSNY9S/M Contact Description

13 o 14
21 22
E2 E1
31 32
43 —o 44
JSNY9S

Actuator inserted
Locked position
(E1-E2 unpowered)

13 o 14
21 22
E2 E1
31 Z?{—o 32
43 o 44
JSNYOM

Actuator inserted
Unlocked position
(E1-E2 unpowered)

Note:

The safety switch
must not be used
as an end stop!

19.5

FanY
J
57

5

15

3xM20

Actuator
Travel

mm

4]

Actuator
Extracted

D Contact opened
. Contact closed

Actuator Inserted
F min=20 N +/- 15%

888-282-2123 e www.jokabsafetyna.com
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Magne 1/2
Magnetic Process Lock
with Indication

The Magne 1is a magnetic lock which has
been adapted for use in industrial appli-
cations and other harsh environments. It
can electrically lock and hold a door
closed with up to 1500 Newtons of force
and when power is turned off no magnetic
material will stick on the magnet surface.
Magne 1 can be used together with Eden door

position sensors providing protection from dangerous _‘-‘f:_“--_ mﬁﬁ'
machine movements. --___q____:..,__ﬂ

Magne 2 already has an Eden sensor built in. =
Use of M12 connectors makes it easy to connect

” ) . Applications
several Magne units and Eden sensors in series ) )
enabling control and monitoring by either a Pluto B Electrical locking of doors and hatches
Safety PLC, a Vital Safety Module or a Urax block (for to production applications that are sensitive

to unintentional/unnecessary interruptions

M For safety supervision the Magne 2
has an integrated Eden

use in AS-i applications). Via the connection cable it
is also possible to obtain an indication signal inform-
ing if the Magne unit is locked or not.

Features

B Robust construction
B No moving parts
B Strong magnetic holding force of 1500N
B Can stand and operate in harsh environments
B Locked/unlocked indication
M Possible to connect in series
with Eden sensors
B No current peaks on activation
B Magne 2 in combination with a handle profile
provides a complete door solution
B Magne 1/2 B versions come with
a built-in 30mm magnet
B Magne 1/2 A/B X versions interface with
the Urax block for AS-i applications

Magne is easy to
assemble, adjust and
dismantle in and out
of the T-slot of the
Quick-Guard fencing
system.

Accessories

B Mounting kit for conventional door,
with fitting and screws for assembly on
ABB Jokab Safety Quick-Guard fencing
system (5-15 mm door gap)

M Plastic handle

W Handle profile for mounting on a hinged
door with Jokab Safety Quick-Guard
fencing system (5-15 door gap)

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com



Magne Models and Accessories

Handle profile that hides Magne completely
when the door is closed.

Magne 1A with installation kit (JSM D21B)
and handle (incl. screw) fitted on profile.

Magne 1A

2TLJ042022R0000

Process lock, incl. anchor
plate

Magne 2A

2TLJ042022R1000

Process lock with built-in
Eden, incl. anchor plate

Magne 1B

2TLJ042022R0100

Process lock incl. anchor
plate with built-in
permanent magnet (30 N)

Magne 2B

2TLJ042022R1200

Process lock incl. anchor
plate with built-in Eden and
built-in permanent magnet
(80 N)

Magne 2Ax

2TLJ042022R1300

Process lock with built-in
Eden and 5-pin M12
connector for Urax, incl.
anchor plate

Magne 2Bx

2TLJ042022R1400

Process lock with built-in
Eden and 5-pin M12
connector for Urax, incl.
anchor plate with built-in
permanent magnet (30 N)

Accessories

JSM D21B

2TLJ042023R0500

Assembly kit for anchor
plate

JSM D2AGS

2TLJ042023R0100

Handle profile for Magne

JSM D23

2TLJ042023R0200

Fixture for sliding door

JSM D24

2TLJ042023R0300

Assembly kit for Eva

2TLJ042023R0400

Anchor plate with
permanent magnet

2TLJ042023R1000

Handle for JSSM D21B

Magne 2A with installation kit
(UJSM D23) for sliding door fitted on profile.

Magne 2A with installation kit (JSM D21B, JSM D24)
and handle (incl. screw) fitted on profile.

888-282-2123 ¢ www.jokabsafetyna.com ABB JOKAB SAFETY
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Magne Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 8:33

Connections 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
(8) Green: Locking, +24V DC
(4) Yellow: Locking, OV DC
(5) Grey: Info closed

(max 10 mA)
(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

(4) Black: Dynamic signal output
(5) Grey: Locking

3
4
5

Conformity 2006/42/EG

EN ISO 12100-1/2:2003,
EN ISO 13849-1:2008,
EN 62061:2005, EN 1088

Safety level

IEC/EN 61508-1...7 sIL3

EN 62061 SIL3

EN ISO 13849-1 Cat. 4/PL e

PFH 4.50x107°

Power supply

Magnet 24 VDC + 15% -20%
Eden 17-27 VDC, ripple max 10%
Power consumption

Magnet 7 W (300 mA at 24VDC)
Eden 45-55 mA (see data for Eden)
Operating temp. range -20°C to +50°C
Protection class IP67

Weight

Magne 1 610 g

Magne 2 700 g

Anchor 290 g

Material

Anchor plate and magnet | steel

Housing aluminum

Holding force

24 VDC Min 1500 N

0VDC 0 N (Magne 1A/2A)
0VDC 30 N (Magne 1B/2B)
Contacts Reed sensor (not safe)

Certifications TUV Nord C€

Switch current max

100 mA

Mechanical life

>107 switch operations

Connector

M12 5-pole male connector
(Magne 1A, 1B, 2Ax, 2Bx)
M12 8-pole male connector
(Magne 2A, 2B)

Installation
tolerance
(general)

ABB JOKAB SAFETY
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Magne Dimensions

$10.7 DEEP 7(2x)

D 6.5(2x)
M12 5-pole
[ J
<
s | | ]
[ J
20.8 ‘ 121.5 ‘ 41.8
21.35 158
205
Dimensions Magne 1A/B
$10.7 DEEP 7(2x) $65(2x)
M12 8-pole
gl
[ J
3 | | Il
(3]
[ J
20.8 ‘ 121.5 ‘ 108
21.35 158
260
Dimensions Magne 2A/B

M8 (2X)

I

o ||
1

100

10\1

#10 (2X)

o

30

100

130

Dimensions Anchor plate
(without permanent magnet)

128

Dimensions - cell rubber

P14
- +1 o
i
130
100 +0.20
A A
M8 (2X o
AT V77 Y rss
SECTION A-A

+0.10

4.10 0

Dimensions Anchor plate
(with permanent magnet)
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Holding Force
Magne 1A/2A

Holding Force

1600

1400

1200

1000

800

Newton

600

400

200

Volt

Connection Example
Magne 1/2

Magne 1 Mogne 2AX/2BX
N,

2(1]|7|6]|5 [3]|4]8 1123415

4 £8 %% 8 €8%5388%¢% 8 £8137%
L2 =z >‘>§o>>" > £ >33
NN T o353 238 S Ao RS
e 33 ¢ T30 i3 < ¢ f
)
EEI S EEE 3
§3 53 %0
8 £
gfict
4 3
3
(Anmarkning Remmark 7 Desigr[Godk Appr[Datum  Date a0 Sheet
Connection Magne 1, 2 and 2AX/2BX —_— — 100121
B Maoan 152 oo oo =JOKAB SAFETY= |/t | . 1o |
A MEMBER OF THE ABB GROUP LAFE

SEE DISCLAIMER ON PAGE 8:35
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Connection Example
Magne 1A in series

] REED

Fagne 1 Magne 1

Magne 1

REED REED
(=]

Magne 1

REED

Common
Lock / las
Closed and locked

Lock / las
/Stiingt och last

Remark Ronstr Design[Godk Appr |Datum  Date Blod Sheet
ction Magne 1A — = | LAFE 070613
Jling Magne 1A —{()M{géﬁ §é£§?;¥— Ritad Drawn [Sidor _Pages [Ritn nr_ Drawing no Fors Cont
LAFE
SEE DISCLAIMER ON PAGE 8:35
Magne 2A in series
1 2 3 4 5 6 7 8 9 10
Maghe 2 Maghe 2
\\ \\
co REED cot REED
+ 1 - U1 + 1 - U1
O [ P [
T T T T T T T T T T
2 1 7 85 5 3 8 2 1 7 & 5 3 8
52;!‘»7)(6»5:35‘ 8 §z§w07xs>‘5(3§¢ 8
3l | 8 | & § =2 s gl 3 Z & § 2 s
E; H 3 | 5 5 2 & 5 H 3 a 5) 5| 2 2
8
o £ 9+ T Q9D
8 8 535 8 8%
> 5238 > %
5 °5838°%53
P2t h
s 08 503
A BN
2% 2¢
¢ £¢ ¢k
3
[Anmérkning Remark Konstr Design[Godk Appr [Dofum Date Blod Sheef
Connection Mogne 2 Eden —] ——N v 090323
Inkoppling Magne 2 Eden —JOKAB SAFETY— Riad Drown [Sidor _Poges [Ritn nr_ Drawing no Forts Cont
A MEMBER OF THE ABB GROUP LAFE

SEE DISCLAIMER ON PAGE 8:35
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Knox Safety Lock
for Secure Locking

Knox is a double lock that complies with the highest
safety level—two lock cylinders with monitored
positions —that can be used both as a safety and
process lock. The locking function is electronically
controlled and is bi-stable, i.e. it retains its position
(locked/unlocked) in the event of a power failure.
The handles operate as they would on a normal
door—except that the exterior handle also has
a reset function and there is an interior handle that
can be used for emergency opening.
Its design and durability mean that it is ideal for
harsh environments, as the sensors in the lock
are non-contact and the lock is manufacured of

stainless steel.

Knox Safety
Lock Open

Knox Safety Lock
Emergency Opened

Knox Safety Lock
Reset, Openable

Applications
B Locking doors to cells/lines
with long stop times
B Application where you need a robust lock

Features

M Double locking function as specified
in PL e/Category 4 (EN ISO 13849-1)

B Withstands harsh environments

B Status information with LEDs on lock
housing and at cable connection

M Controlled to locked and unlocked
positions—remain locked/unlocked in
the event of power failure

M Electronic connection only
on the door frame

B Optional manual unlock from
the outside available

Approvals

)

Intertek

Knox Safety Lock Operational
Mode Locked and Reset
(Emergency Opening Only)

ABB JOKAB SAFETY
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Knox Technical Data

Manufacturer

ABB AB/Jokab Safety, Sweden

Ordering information

see page 8:34-8:35

Safety level
EN ISO 13849-1 Cat. 4/PL e
PFH, 4.50x107°

Lock function

S/M - unlocked and locked with
voltage

Operating voltage

24 VDC +/- 15%

Power consumption

Electronics 70 mA (in locked position)
Lock/lock inverse 135 mA (when locking/unlocking)
Total max 150 mA
Information output Max. 10 mA
Insulation class IP65
Holding strength
Unlocked 5000 N
(10,000 N ultimate breaking
strength)
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
Function

+24 VDC

Dynamic signal input
0VDC

Dynamic signal output
Lock

-pole  Color
(White)

-pole  Color
(Brown)

Warning

permanently

from the outside

Knox locks mechanically. Forcing the lock may damage Knox

When mounting Knox on door with mesh the accessory PC plate
for Knox is recommended. This is to prevent emergency opening

When mounting Knox on a low door it is recommended to replace
emergency release handle with the accessory PC 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
Approvals ceQ

LED indicator
-=Hed -=Green l:l:Pause Function
LED 1
[ | Locked (and reset)
| Locked, no dynamic signal in
0/ Unlocked
LED 2
[ Reset
0/ Not reset
Alarm LED 2 Dirt indicator reset sensor
EE Reset
B e Not reset

jm§

I el ]
100 =3
oo | [ @ K‘Z
228 o %
o % /E\]
g 2(?{ 124
< {7
| == |
[©
— 10 £7.50
58
O A $
! D |
) (o]
40 j]

{

256
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Connection Example

Knox
1 2 3 4 5 6 7 ] ] 0]
Khox Note: System must be connected using
fuse of max BA,
X +24v
Reset
@ Sensor
ADAM
+ n - 1 1
2 1 7 6 5 3 4
T2 Y1 Y7 Ys Vs Ys T+ e
e sl s s E
Bl 5| 3 & 5 & 3| B
|z 1|? 65 |5 4
B fg28853 3%
> £ S48, =8
+ /A o ¥ g % x 2
o 3 < @y
c 4 338
- W O£
L=
o -
e
&
Famars. L= te. Chaal
Connection Knox — w— | LAFE 090223
=JOKAB SAFETY= P L o

B is the user's respormibiity io enswre thet oll controd devices e comectly instolsd, cored for ond opersted to mest of opplicable Eurcpean, national ond local codes/requistions. Specificotisns subject to change withoul notice.

SEE DISCLAIMER ON PAGE 8:35

Connection Example
Knox and Pluto

1 2 3 4 L 6 7 8 9 10
Krox
Y o Pluto's 82 (-24v) In used for unlocking
and output on standard PLC (+24V) In
Reset used for locking,
Sensor
@ Notel: System must be conmnected using
fuse of max 6A
+ N - 1 A Note2: Output from standard PLC must be
| | | | | potential free contact, no semiconductor,
@2 1 7 & 5 3 4 8 MNoted: Output from Pluto and standard
l i i i i i i i PLC are not allowed to be set at the
2 1 7 & s 3 . 8 same time,
g I s
8 f 3 5[ 8 8 3 @
=4
+24v v 1o 100 Qo2 o +24v our N N
24VDC KAR ) Type:
Type: PLUTO Jol SAFETY Stondord PLC
[Desion = L= [Ehael
Connection Knox, Plute Q2 — | LAFE 090224
=JOKAB SAFETY == === =
It ia the wser's reaponuibdity io enswre thot ol control devices ore comectly imtolled, cored for ond opercisd to mest of opplicable Ewcpeon, nationol and locol codes/reguiotions. Specificotiors subject to change withoud notice.
SEE DISCLAIMER ON PAGE 8:35

ABB JOKAB SAFETY 888-282-2123 ¢ www.jokabsafetyna.com

8:26



Connection Example

Knox with Vital and External Unlocking

1 2 3 4 5 6 7 8 a9 10
Knex
e Sigrol for unlocking from other safety
system. The systen will lock Knox If there
Rosat.
Is o signal for umlocking.
WVital 1 Is used to monitor the locking.
Notel! System must be connected using
Py Y fuge of max BA
[ Note2: Sigral for unlocking must be a
safe signal From system in some
] ] enclosure,
Tz Y1 Y7 s Ys s Ye e
Hdgdddil
Info reset
Info locked
I < Signal for unlocking
Safe signal
L I B2 R Al Al
JOKAB SAFETY — —t
Type: Vital 1 o M
o Congn [Appr L=
Connection Knox, Vital and external unlocking — o | LAFE 080224
=JOKAB SAFETY == =f=n= =
LAFE

SEE DISCLAIMER ON PAGE 8:35

It I the wser's responsibliity to essure that ol control devices are comectly insloled, cored for ond opercied to mest of cpplicobls Eurcpeon. notionol and local coden/regulotions. Specificotions subject to chonge without notice,

Connection Example
Knox with Downtime Monitor

1 2 3 4 5 ] 7 8 9 0
Ki
& nox any Standord PLC Is used for locking and
urlocking but the sofe standstiliguard is
oot | used to avold unintended unlocking.
Wital 1 Is used to monitor the locking.
Hoter System must be cornected using
+ N - o 1 fuse of mox 6A.
I T O
7 4
270 Y7 Ye s Ya e e
EIFE NN
A A2 BOTI B2 R T +240 OV \' Al
JOKAB S