











ACCESSORIES

SPECIAL DESIGN ACCESSORIES

One way of adjusting the products is by using different kinds of
accessories, like lenses, brackets and ramps.

Lenses

Damage to lights can be expensive to repair so a replaceable
lens can make this task much more cost effective. Similarly,
if a different light pattern is needed, a replacement lens is a
practical solution and is available on a variety of lenses. Please
speak with your local TYRI office for further information.

Swivel Bracket

The swivel bracket enables a work light to be easily adjusted
into various positions for individual illumination of the work
area. This bracket is available for several work lights on the
TYRI range and provides maximum mounting flexibility.

Custom Light Ramps

Custom light ramps offer an efficient solution for mounting
work lights to machines. Due to the customisable nature, they
can be bespoke designed for the intended machine and fitted
for lights and wiring in assembly. This means the solution
becomes a simple plug and play system, making installing the
light ramp much easier. Here is an example of a light ramp
designed for a hydraulic excavator.



THE GAME CHANGER

At TYRI, we've always been keen to understand our clients’ working environments.
That’s how we continue to create innovative solutions that improve the operators’
working conditions. INTELLi/ight is our new and revolutionary way to connect

light sources in a wireless network mesh. Allowing the operator to adjust colour
temperature, actively dim and group/regroup all connected lamps. Designed and
engineered for a better working environment.

A dream for operators. More facts about INTELLilight.

ADJUST COLOUR TEMPERATURE INDIVIDUALISED PROFILE

Operating in snow, fog or dust greatly reduces Create your own personal configuration and
your line of sight. INTELLilight enables control the system through the app, easily
the operator to seamlessly adjust colour accessible through any smartphone, anywhere.

temperature from 2 700 K to 6 500 K creating a

clearer line of sight. SCALABLE
{2\ Withthe INTELLilight system you can add
ACTIVELY DIM CDZ 2 as many new light sources as you wish.

Group and regroup them, and then name
the settings as you desire.

Dealing with reflections off the bucket, other
vehicles or even snow can create glare, this
however can easily be adjusted by simply
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dimming your lights via the TYRI app or the IMPROVES SAFETY
fSelelconuet The light sensor actively detects light
from reflections or approaching vehicles,

automatically dimming the lights so as not

GROUP. REGROUP
to blind the operators.

Use the app or remote control to group and
regroup an indefinite number of light sources in
a wireless mesh network for perfect lighting in
every unique working situation.
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INTELL:ight

For more information visit tyrilights.com



TYRI PARTNER
WITH TECHNO CREATIVES

INTELLilight - an intelligent lighting system that
opens new possibilities for both users andinstallers,
utilizes a digital platform that enables the system to
function. This platformis very complex and relatively
new, and so requires the very best experts in the
world to ensure its continued success. That is why
TYRI have partnered with The Techno Creatives,
a global leader in digital innovation to ensure the
digital system provides advanced functionality in a
stable platform.

INTELLIilight has been received by the market with open
arms. No switches in the cab, no cables, no predefined
groups of lighting. For the user, the possibility of dimming
the lights and changing the light temperature will offer
clear advantages. The lighting system, which is based on
the lighting being connected in a closed Mesh system via
Bluetooth, must be able to be controlled by an app, among
other things. A solution that turned out to be more complex
and more difficult than TYRI initially thought.

- We are experts in lighting and lighting systems. When we
decided to bring the Internet of Things into INTELLi/ight and
control the system via an app, we first thought we could do
it ourselves. However, we realized quite early on that it is an
extremely complex and difficult process to develop an app
that does what we want, to be able to control all lighting and
at the same time be very easy to use and understand. In our
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frustration we encountered The Techno Creatives and after
conversations with them, we understood that it would be
impossible for us to solve this ourselves. This resulted in a
joint venture where we will together develop the world’s most
user-friendly solution for lighting systems, says Christian
Wadell, globally responsible for research and development
at TYRI.

The Techno Creatives are a consulting firm with expertise
in the development of digital services, products and even
companies. Part of the business model is to enter various
joint ventures. This business model requires a much
greater commitment to all components of the system, and
a constant focus on balancing customer value with the
commercial. INTELLilight was such an assignment that fit
well into that model. A very complex and difficult task that
triggered Techno to take on the challenge of doing better
than everyone else has done before.

INTELLilight is developed to create a flexible lighting
solution that adapts to the driver's needs and external
circumstances (such as dust and snow). The system can
easily change brightness and colour temperature for optimal
lighting. In addition, without a single extra cable, you can
group and regroup your lights. A completely flexible lighting
solution that can be controlled with the help of sensors in
combination with a remote control or an app.




TYRITEST LAB

TYRI TEST LAB

Unique, practical & efficient

TYRI's lights must withstand harsh stresses in the
toughest environments. To guarantee that the lights
perform in environments where they are subjected ke
to impacts, high salt content, moisture, water, dust,

and extreme cold or heat, all products are tested . .
in TYRI's own test lab. Anders Johansson, Head of ~ Many lighting manufacturers send

Quality Testing, takes us on a tour of the lab. their products away for testing but
Many lighting manufacturers send their products away for TYRI has an in-house Iaboratory.
testing, but TYRI has an in-house laboratory. This enables This enables us to CIUICk|y and

us to quickly and easily examine new products and make _ .
modifications to existing products. When we develop new eaSI|y examine new pI’OdUCtS and

innovations, it is highly practical to have access to our make modifications to existing

own lab. It allows us to perform tests at an early stage and

determine whether we are investing in the right technology, products.”
instead of being surprised by faults and shortcomings far
into development. Furthermore, it goes much faster when
we produce customised lights with clear requirement
specifications for what the lights must be able to cope with,’
says Anders.

ANDERS JOHANSSON, TYRI HEAD OF QUALITY TESTING




VIBRATION TESTING

To ensure that the lighting is able to withstand the impacts
and vibrations to which it is subjected in heavy equipment,
the lights are tested in a shaker. It shakes the light with
different accelerations at different frequencies in order to
check that nothing breaks. Vibrations in the light's various
materials are also analysed in the shaker to identify any
resonance frequencies.

“If we discover that a material in the light starts to oscillate,
we will have to address the design in order to eliminate this,’
says Anders.

SALT SPRAY CHAMBER

In the salt spray chamber, the lights or their components are
sprayed with a mist of distilled water mixed with salt. This is
done to test how TYRI's materials withstand corrosion.
“White rust normally appears in this type of test, and
is completely harmless. What we watch out for is the
emergence of iron oxide rust, which can affect the quality
of the light. We have recently started using a new kind of
coating on our light housings, which has shown significantly
better corrosion resistance than the coating previously used.
We could confirm this after hard testing in the salt spray
chamber,” says Anders.

DUST TESTING

In mines, on farmlands, and in essentially all environments
where heavy vehicles are used, there is dust. To ensure that
TYRI's lighting can cope with all extreme environments, it
must be able to withstand fine-grained dust. In dust testing
— which is carried out to determine how well the lights
are sealed — the lights are exposed to vacuum and dust is
dispersed.

“We work from international guidelines for dust testing. The
guidelines describe, among other things, the required size
of the dust grains and the degree of vacuum. This test is

TYRITEST LAB

incredibly efficient to conduct in-house instead of engaging
with external testing institutes, which often have relatively
long waiting times,” says Anders.

GONIOPHOTOMETER & INTEGRATING SPHERE

An important part of the testing process is when the
distribution and character of light are tested.

“In our goniophotometer we can precisely measure the width
and length of the light beam from different angles in order
to obtain a representation of the light beam’s propagation.
From these measurements we also glean information about
the luminous flux, luminous intensity and half-value angle. In
the integrating sphere we measure the colour temperature
of the light as well as the colour rendering index, and we can
compare how closely we are able to emulate sunlight, since
sunlight is usually considered optimal,” explains Anders.

AN EVOLVING LABORATORY

“Today we subject our lights to extreme heat and cold in
our environmental chamber to make sure that the products
perform in all conditions and the toughest environments.
And we measure luminous flux in another device. Our hope
is that we will soon be able to test both temperature and
luminous flux simultaneously, which will both streamline the
testing process and enable us to study other results. That
would allow us to see how illumination is affected when the
light is extremely cold or overheated,” says Anders.
Following TYRI's development of INTELLilight — intelligent
lighting controlled via an app — the need arose for new types
of testsin the lab. “We don't yet know exactly which tests will
be required from my side going forward, but we anticipate
increased standard tests in the lab to ensure the sustainable
development of the wireless INTELLIil/ight. Since we are now
introducing new technology with which to work, we will start
to regularly conduct software testing and be sure to maintain
the app,’ says Anders.
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