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LIGHTING TECHNOLOGY HAS COME A LONG WAY OVER THE PAST 20 YEARS 
– BUT THERE IS STILL MUCH MORE TO COME. EVEN JUST THE NEXT TWO 
OR THREE YEARS COULD SEE MAJOR EVOLUTIONS IN THE CONTROL OF 
LEDS, PROVIDING ‘INTELLIGENT’ LIGHTING THAT OFFERS ADVANTAGES  
TO VEHICLE DESIGNERS AND OPERATORS ALIKE

BRIGHT IDEAS
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INTELLIGENT LIGHTING

LED lights are rapidly taking 
over the industrial vehicle 

market and will inevitably change 
the way we look at light and how 
we use it in the future. 

Today’s work lamps are already 
light years ahead of where they were 
a few decades ago. Twenty years ago, 
the only light source available for 
work lights was the halogen bulb. 
LEDs were just beginning to be 

introduced in coloured forms, but 
high-capacity white LEDs were not 
yet available. Because every lighting 
manufacturer had access to the same 
halogen brands, the best means of 
differentiating products was to 
provide better optical solutions. A 
few manufacturers attempted this, 
but many work lights were effectively 
just spotlights painted black, making 
night work very tiring. 
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INTELLIGENT LIGHTING

Typically providing 20-25 lm/w, a 
halogen bulb produces predominantly 
yellow and red light – which makes 
colours look very different at night 
from how they appear in daylight. So 
in the 1990s, work began to develop 
a more efficient light source for use 
on cars and trucks – Xenon. 

These lamps were four times as 
efficient and, with a higher colour 
temperature, they provided a much 
better quality of light and offered 
vehicle lighting a big boost. But still, 
they were primarily designed for 
automotive use and required a large 
reflector and ballast, making them 
bulky and difficult to integrate into 
a modern cab design. Over the years, 
there have been some very bad 
examples of this!

However, with the introduction 
of Xenon it finally became possible 
to install enough light with good 
colours on a machine, enabling the 
operator to also work efficiently at 
night, producing the same quality 
of work as during daylight without 
getting tired. A new level of machine 

lighting was slowly becoming 
established. But still, its use was 
mainly reserved for larger, more 
expensive vehicles, typically 
operated in more than one shift, 
where the cost could be justified.

Colouring in
Then came LEDs! Coloured LEDs 
have been around for a long time. 
We have all seen them in traffic-
signals and interior lighting, and 
they have been used in coloured 
signal lights on cars, trucks and off-
highway machinery since the 1990s. 
But up until just a few years ago it 
was very difficult, and expensive,  
to produce the high-intensity white 
LEDs needed in efficient work lights.

The efficiency of an LED light is a 
combination of LED-efficiency, optics 
and the electronic control system. 
The ECU changes the machine voltage 
into the voltage used by the LEDs and 
at the same time provides temperature 
control, protection against incorrect 
polarity, over-voltage protection,and 
other safety functions.

ABOVE: LED lights are still 
typically the preserve of 
larger, more expensive 
vehicles

BELOW: LEDs provide 
a much higher colour 
temperature than halogen, 
while providing as much 
output as Xenon 

THE INTRODUCTION OF XENON 
FINALLY MADE IT POSSIBLE  
TO ENABLE THE OPERATOR TO  
WORK EFFICIENTLY AT NIGHT, 
PRODUCING THE SAME QUALITY 
OF WORK AS DURING DAYLIGHT 
WITHOUT GETTING TIRED
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INTELLIGENT LIGHTING

All efficient LED lights need a 
relatively large cooling surface to 
protect LEDs and other electronic 
components and to maintain the 
long burn life. But even with this, 
an LED work light is still no larger 
than a halogen light while providing 
as much output as a Xenon light –
making it easier to find good, well-
protected places to install the lights 
for maximum usability.

With all these beneficial features, 
the only drawback has been that the 
prices have been too high, making 
it impossible to compete with both 
the traditional halogen light and, in 
the early days, also Xenon lights. 
Where LEDs – in spite of their high 
cost – have caught on fast has been 

in areas where machine downtime 
is undesirably expensive, such as 
mining operations and materials 
handling. The low maintenance of 
LEDs makes all the difference in 
these applications.

Lately, however, LED lights have 
become a cost-effective alternative 
to Xenon-lights – and with prices 
going down, they will also begin to 
compete with halogen. And they 
will do so because LED lights can 
provide much more than additional 
light. It is even likely that machine 
operators will not accept halogen 
lights on new machines for much 
longer now that they are becoming 
aware that LEDs are here and of the 
new features they can provide.

LED lights could soon 
become a cost-effective 
alternative to Xenon, even 
on smaller machines

DESIGN FOR LIGHT
There are quite a few possibilities 
for greater efficiency now enabled 
by LEDs. One notably important 
advantage is the use of different 
colour temperatures. These can be 
chosen to give the best reflection  
of the surfaces in a particular 
environment. For instance, a lower 
colour temperature – similar to the 
3,000K emitted by halogen, is much 
better when surrounding areas are 
white, while a higher temperature 
of 5,000-6,000K is better when the 
surroundings are predominantly 
dark. One example of this is that 
a lower colour temperature works 
much better on machines working 
in dusty conditions, as it penetrates 
the dust much better. 

Another advantage is the ability 
to radically change the designs for 
lights. When they no longer have 
to be designed for installation where 
a traditional halogen light fits, the 

advantages of LEDs can be used 
to their full extent. Most LED lights 
use many LEDs, each with its own 
reflector, and this makes the shape 
of the light unit irrelevant. Today, 
LEDs are typically clustered in a 
rather compact group, but they 
can just as easily be placed in a 
row, or any other configuration – 
they will still provide the same 
performance. Imagine how this 
will enable designers of cabs and 
machines to blend the lights into 
their designs, and how they can 
put lights in positions they could 
never consider before! 

In the future, we will likely see 
much more co-operation between 
the designers of machines and the 
designers of lights, with lights being 
integrated into cab roofs, doors, 
A-posts, booms and lifting arms, 
and even integrated with other 
components on the machine.

WHEN THEY NO LONGER HAVE TO BE 
DESIGNED FOR INSTALLATION WHERE  
A TRADITIONAL HALOGEN LIGHT FITS,  
THE ADVANTAGES OF LEDS CAN BE  
USED TO THEIR FULL EXTENT


