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What is the purpose of your 
light?

To understand the purpose of a light you need 
to answer the following questions.

u Who is the light for?

u Where is it going to go?

u What is its function?

The answers to these questions will give you a 
clear design brief.

What are the different types 
of light?

You will need to choose the type of lighting unit
that will meet your requirements. One way to 
decide on the type of light you need is to 
imagine different sorts of light in the place 
where the light is to be used. The most 
appropriate type of light should then become 
obvious. You can use the descriptions in the 
panel to help you do this. It is possible to get 
lights that are combinations of different types.

A floodlight is 
designed to flood an 
area with light. The 
light spreads out 
at a wide angle to 
illuminate an area.

A downlighter is the most common type of light. 
It consists of a lighting source that is fixed in a 

high part of the area being lit. It shines down and 
illuminates things beneath it.

A spotlight is designed to 
concentrate a beam of light at 
a narrow angle. It is used to 
illuminate a specific place or 
object. 

An uplighter is used where an area 
requires more subtle and less direct lighting. 

The light is low down and shines up. Task-lighting is designed to provide 
illumination for someone carrying out 
a particular activity, and to reduce 
eye strain. This type of lighting is 
usually directed onto the activity. 
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Choosing a light source

In the interests of safety you will be restricted 
to a low-voltage direct current (d.c.) supply for 
your design. This still gives you a wide range 
of light sources to consider. Some of these are 
described in the table below.

The table shows that you can get a wide range 
of lighting levels by choosing different light 
sources or by combining light sources. You can 
investigate the amount of light you need and 
find a light source to provide this.

Remember:

u Light sources have recommended voltages. 
If you exceed the recommended voltage you 
will damage or destroy the light source.

u Light sources draw a particular size of 
current when operating at the recommended 
voltage. The larger the operating current 
the more quickly will the light source drain a 
battery.

u The greater the power of the light source 
(the greater the number of watts) the brighter 
it shines. A typical domestic light bulb has a 
power of 60 W.

Light source Voltage Current Power Dimensions and fittings Cost

Filament lamp

 6.5 V d.c. 300 mA 2 W MES, tubular or round lamps low 
    length 30 mm max 
    diameter 12 mm max

 12 V d.c. 183 mA 2 W MES tubular or round lamps low 
    length 30 mm max 
    diameter 12 mm max

 12 V d.c. 4.0 A 48 W SCB, candle or globe lamps medium 
    length 80 mm max 
    width 30 mm max

Tungsten halogen lamp

 6 V d.c. 1.0 A 6 W flanged medium 
    length 31 mm max 
    diameter 9.3 mm max

 4 V d.c. 0.5 A 2 W MES medium 
    length 31 mm max 
    diameter 9.3 mm max 

 5.2 V d.c. 0.85 A 4.4 W MES medium 
    length 31 mm max 
    diameter 9.3 mm max

 12 V d.c. 1.66 A 20 W 2 pin open/closed face dischroic medium 
    length 50 mm max 
    diameter 100 mm max

Key: MES – miniature Edison screw; SBC – small bayonet cap.

You can find more information about light sources from both the RS Components and the Maplins 
catalogues.
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Stability, adjustability and 
elegance

You will need to ensure that your design meets 
the following criteria.

u Stability   If free-standing it should not 
topple over easily. You can find out more 
about designing for stability in the download 
Structural systems.

u Adjustability   If the light can be adjusted 
then it is important that it remains stable in 
all possible positions. You can find ideas 
for making moving parts inthe download 
Mechanical systems.

u Elegance   It is important that your light 
looks attractive in its setting and appeals to 
the user. You can achieve this partly in the 
overall design, paying particular attention 
to the organization of the electrical wiring 
and the choice and position of any control 
switches. The care with which you work and 
finish the materials will also affect the final 
appearance of your light.

Supporting the light source

The light source will be held in a light fitting.  
To support the light source you will need to work 
out a way of holding the fitting. The holder could 
take a single fitting or a cluster of fittings. You 
will need to work out how the holder is joined 
into the rest of the design and how the wiring 
travels from the holder to the power source and 
to any switches.

Directing the light

You can use a shade or a reflector to direct 
the light. You can make shades from paper 
and wire or thin thermoplastic sheet. These 
materials are effective because they are 
translucent and appear to glow when the light is 
on in a darkened room.

Take great care to ensure that these materials 
will not get hot in your design as they are both 
inflammable. You can make shades from thin 
sheet metal which is not inflammable, but it is 
not opaque and will direct quite a harsh light. 
You can polish sheet metal so that it acts as a 
reflector; or use metallized thermoplastic sheet, 
but you must ensure that it does not get hot.

Switches

You will need to think about the position, 
appearance and type of switch you choose to 
ensure that your light works, looks good and is 
easy to use.

You can use fittings like this to 
hold the light source
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Choosing a power source

You have three choices for the power source:

u non-rechargeable battery;

u rechargeable battery;

u low-voltage supply unit powered by mains 
electricity.

Non-rechargeable batteries

These are the least expensive option in the 
short term. To provide lighting for any length 
of time you will need to use alkaline batteries. 
These are available in a range of sizes – the 
larger the battery the longer it will last.

Non-rechargeable batteries are available as 
multiples of 1.5 V, from 1.5 V to 9 V terminal 
voltages. You can use battery holders for 
connection and to match the voltage of your 
light source. PP3 batteries can be connected 
using press-stud connectors.

Rechargeable batteries

These are more expensive and you will also 
need a charger unit, but these are once-only 
purchases. Rechargeable nickel-cadmium cells 
are available in the same sizes and terminal 
voltages as non-rechargeable batteries.

Low-voltage supply

Using a low-voltage supply powered by mains 
electricity is an expensive option. Also, you 
will need to make sure that it is checked by a 
qualified electrician.

In some situations there is a low-voltage supply 
readily available. In a car, for instance, the 
cigarette lighter socket can be used to connect 
to the car battery which, has a 12 V terminal 
voltage.

Thinking about the electric circuit

The simplest circuit for a light consists of a 
light source, a battery, a switch and connecting 
wires. As soon as you put an extra light source 
in the circuit you will need to make decisions. 

If you put the light sources in series then the 
switch will operate them both simultaneously 
but they will not shine as brightly as the single 
light source.

If you put the light sources in parallel then they 
will shine as brightly as the single light source 
but use the battery up twice as fast. You can 
add an extra switch so that you can control the 
lights independently.

Or you can use a double pole/double throw 
changeover switch with centre-off position to 
allow you to have no, one or two lights on.

Remember:

u simple series for one bulb;

u parallel for more than one bulb;

u position of switches is important.


