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WHY NOT HIRE …. 
ILLUMINATED MUSIC STANDS, 
IT’S MUCH BETTER THAN THIS! 
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ALL I SAID WAS “ IT WILL LOOK ALRIGHT WHEN IT’S LIT  “ 

 

 
…AND FRANK SENT THIS… 
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These notes are just a brief guide to stage lighting and there are 
many books on the subject, some of which are listed at the end as 
suggested further reading. 
 
1 MECHANICS - Some definitions  
 
1.1 Profile Spot 
 
This lantern has a parabolic reflector and a plano convex lens and is capable 
of providing a shaped, sharply focused beam.  Some, such as the Source four 
junior zoom 250/500 have two lenses to give a variable spread.  Profile spots 
are used normally for front-of-house positions or on stage where precision 
positioning or gobos are required.  The beam is inverted and reversed (upside 
down and back to front). you may have other lanterns such as prelude 16/30 , 
minuette 17/35 or the good old patt 23. 
 

 
 
 
 
 
 
 

Fresnel 
The Fresnel lantern is so called because it uses a Fresnel lens.  This is a stepped 
prismatic lens designed by the 19th century French physicist Augustine Fresnel.  
The lantern gives a soft edged spot of light, a wide spread and the beam 
diverges from the lantern without crossing. 
 
 
 

                                            
 

 



1.3 Pebble Convex 
 
These are very similar in construction to a Fresnel but the lens has a convex 
shape to the outer surface and a ‘pebble’ effect on the inner face.  The beam 
diverges without crossing, similar to a Fresnel, but the edge is more defined 
than a Fresnel but less defined than a profile.  It appears to be ‘punchier’ 
because of these features and is very useful for applications where brightness 
is a requirement and power supply is a problem. 
    
  

               
1.4 Floods 
 
the name almost says it all, except…. 
Asymmetric floods have a reflector with unequal angles between the lamp 
position and the reflector.  This compensates for the fact that the bottom of a 
cyclorama is much further from the lantern than the top and thus gives a 
more even illumination than would a symmetric flood.  This allows projection 
of realistic sky effects for example. The ac001 is an asymmetrical flood, we 
have omitted the colour magazine for clarity but it fits on the front to hold 
the filter away from the lamp. 

 
Symmetric floods are very simple - ‘a lamp in a tin can’.  What else can one say? 

    
 

  



1.4 PAR Can 
 
PAR (polished aluminium reflector) lamps have an integral reflector similar 
to a car sealed beam headlight.  They are generally referred to by number, e.g. 
PAR64, PAR56, where the number is a measure of the diameter in 1/8ths of an 
inch.  Thus a PAR64 is 64 x 1/8” or 8” diameter.  Typically the lamps come in 
narrow, medium or wide angle. 
The PAR Can is just a simple aluminium housing (can) designed to hold the lamp 
in place and keep the colour far enough away from the lamp so as not to burn. 

 
 
1.5 Follow Spot  
 
These are more sophisticated profile spots used to follow actors across the 
stage and are used mainly in concert and musical productions.  Typically the 
follow spot will have an iris diaphragm, to allow change of size of beam, and a 
colour changer.  Some follow spots have discharge lamps rather than the 
conventional ‘hot wire’ tungsten type of lamp used for the main theatre 
lanterns. 

 
1.6 Tungsten Halogen Lamp (not a ‘bulb’!) 
The tungsten halogen lamp is a very efficient compact lamp which works by 
the filament giving off tungsten atoms when heated and allows them to 
remain free in a halogen gas such as iodine or bromine.  The outer glass has a 
high quartz content.  As the tungsten atoms cool down they are attracted back 
to the filament.  This is an ongoing process and gives increased lamp life over 
the more basic tungsten filament lamp. 
 
The quartz glass outer is susceptible to grease and thus should not be handled 
with bare hands.  Fingerprints will shorten the lamp life.  If you do touch the 
lamp clean it with methylated spirit or other alcohol!  Lamp life is also 
shortened if the lantern is used at a steeper angle than it is designed for! 



 
 
 
1.7 Gobo 
 
The gobo is a cut out metal plate with a particular shape or image such as a 
window, a tree or a cloud. Gobos are used in profile spots and no other type of 
lantern.  There are hundreds to choose from, please see our reference books. 
When ordering the reference number and size are essential information.  
Different profile spots require different sizes - if you don’t know the gobo 
size quote the lantern type.. 
 
Remember that the profile spot inverts the image and so the gobo has to be 
inserted upside down and back to front. 

 
1.8 Safety Chain - speaks for itself but every lantern must have one! 
 
1.9 Electricity 
 
The  basic formula which is essential is: 
 
    Watts  

        Volts     = Amps 
 
The standard voltage in the UK is 240 volt (which will drop to 230 volt in the 
near future).  If we know that a lantern is 1000 watt (or 1kw) we can easily 
calculate the current (amps) as: 
 
    1000(watts)/240 (volt) = 4.2 amps 



 
Therefore on a 10 amp circuit, which is the most common dimmer rating, it is 
possible to run 2000 watts per dimmer channel.  (Actually it’s 2.4kw so you 
could run 4 x 650 watt lanterns and get away with it!)  If the dimmer racks 
have six dimmers of 10 amp capacity, each fully loaded, then the total current 
flowing could be 60 amps.  Often the supply is rated lower than this and so the 
maximum loading must be restricted.  So, for example, if the supply is rated at 
30 amps the total load must not exceed 7.14 kW, otherwise cable may overheat 
and the supply fuse will go bang! 
 
If your installation still has 5 amp plugs this will limit you to 1kw per plug.  
You would not be able to have any 2kw lanterns such as Patt 252 moving effects 
projectors. 
 
I have seen a case where a student at a school observed that he had 18 dimmers 
of 10 amps and therefore designed his lighting rig using 72  500 watt lanterns 
giving a total load of 36kw (36000 watts).  Thus: 
 
    36000/240 = 150 amps. 
 It was a Very impressive design, use of colour and fine for theatre but he 
failed to observe that the supply was rated at 45 amps, less than a third of the 
required supply.  If he had tried to run this rig it would certainly have blown 
the main fuse. He had to do some rapid re-designing. 
 
1.10 The Inverse Square Law 
 
There was a café owner who was fed up with buttering toast.  One day he 
decided to buy a butter gun and spray on the butter.  It was very successful 
and he found that at a distance of one foot he could spray one piece of toast.  
After a day or so he was bored again and thought “If I put the toast two feet 
away I can spray four pieces of toast at the same time”.  The customers didn’t 
notice anything and the following day he set the toast four feet away and 
found he could spray 16 pieces of toast at once.  However using the same 
amount of butter, the butter was now only 1/16 of the thickness of the first 
piece, and now the customers were complaining. 
      What’s this got to do with light?  Simple!  If you think of light as butter the 
further you project the light the less ‘illumination’ will fall on the area.  In 
fact it will be inversely proportional to the distance, i.e.: 
    at     1 foot  =   1 
         2 feet  = 1/4 
         3 feet  = 1/9 
         4 feet = 1/16 
       10 feet  = 1/100 
       20 feet =   1/400 
        40 feet  = 1/1600 
 
In essence put the lantern too far away from the stage and it will be too dim. 



 
1.11 Beam Angles 
 
Following on from the last point if you were to use a wide angle Fresnel from 
the back of the auditorium it would illuminate the whole of the stage - and 
the walls and the ceiling and the floor, but not very brightly.  Therefore it 
would not be the best lantern for the job.  
 A narrow angle profile would be far more suitable to illuminate a small area 
of the stage.  Likewise using a narrow angle lantern close to an actor on stage 
is not going to light a large area.  The aim is to choose the right lantern for 
the job. 
 
We can calculate the diameter of a beam of light if we multiply the distance of 
throw by a multiplying factor related to the beam angle.  We will be able then 
to calculate how many lanterns will be needed to cover the stage - allow for 
33% overlap. 
 
    Some examples: 
 
      190    0.35 

  260    0.50 
  300    0.54  (Beam angle of a  Patt 23) 
    360    0.65 
    400    0.73 
    510       0.95  (Beam angle of Patt 123 at widest) 
    700    1.40  (Beam angle of Patt 743 at widest) 
 

If we have a Patt 23 and it is, say, 5m from the stage the beam will be 
       

5m x 0.54 = 2.7m diameter. 
 

After a while you will just ‘know’ which lantern to use and how many you will 
need. 
 
2 LIGHTING DESIGN 
 
Having worked out the basic mechanics we now start on the question ‘What is 
lighting all about?’.  Examples of reasons for lighting include: 
 

• illuminating the actor 
• colour setting the mood 
• suggesting the time of day or time of year 
• suggesting location. 

 
A scene dimly lit in blues and lavenders will not convince an audience that 
they are watching a ‘South Pacific’ tropical beach early afternoon in 
midsummer! 



 
By the same token a candle lit scene around one candle would be too dim to be 
seen by anyone behind the 6th row of the audience.  It would be too visually 
fatiguing and the audience would ‘switch off’.  Therefore some low level 
illumination of the actors is required but done in a subtle way, so that the 
audience doesn’t realise that it is not just the candle. 
 
The lighting designer (LD) should look at the stage from all positions within 
the audience, front, back, sides, balcony (if appropriate) and try to balance 
the light levels for illumination, atmosphere, colour, mood etc. many LD’s will 
set the lights from the centre of the auditorium to get an average. 
 
One golden rule is not to light the set (if you can possibly avoid it).  This uses 
up resources (lanterns and power) and is always difficult because one part is 
bound to be brighter than another.  You risk spending more time on inanimate 
objects rather than the actors (or should that be the other way round?). 
 
A quick way to ‘win friends and influence people’ is to tell the set designer 
“Don’t worry it will look all right when it’s lit!”  - Then exit rapidly. 
 
In broad outline we need to light the actor from most positions if they are to 
seem ‘rounded objects’ and not just two-dimensional.   
 
A single light from the front will seem to flatten the actor against the set as 
the depth is then difficult to gauge.  A single light from behind will give a 
silhouette but no illumination of the face and therefore will be of no help 
with facial expression because you can’t see the face 
 
A typical front of house bar may look like this, with the number and size of 
lanterns varying with the size of the stage. (We will ignore specials for 
soliloquies such as Hamlet’s ‘To be or not to be’.) 
 

On stage we need to light the actor from above and the sides as well as from 
behind to add ‘depth’ to the stage.  However other things need to be 
considered such as the keylight.   

 



If the scene is open air is it daylight or night time?  In which direction is the 
sun or the moon?  Obviously the lights have to be biased to a particular 
direction to suggest these things.  In the play ‘A Penny for a Song’ the set is an 
English country garden starting in the morning and finishing at dusk on the 
same day.  Therefore with the sun rising in the east one has to decide on where 
the keylight is to begin for the dawn (which is often a pale blue/yellow mix) 
and where for the setting sun in the west (often a more orange/red colour).  
Selection of colour is thus also very important.  The change of colour through 
the play conveys the passage of time and if done slowly the audience will not 
notice the lighting change. 
 
Theatre in the Round.  This sometimes complicates matters as you have to light 
the actor from three positions to show the same lighting effect from every 
seat in the audience.  Also it is difficult to light the actors at all points on the 
stage without light getting in the eyes of the audience. 
 
Colour and Colour Temperature. The tungsten halogen (T/H) lamp has a colour 
temperature of 32000K.  This is the colour which would be produced if a black 
body of iron was raised to the temperature of 32000K.  There are other light 
sources with higher colour temperature, for example HMI lamps in follow 
spots have a colour temperature of 50000K which appears much brighter and 
whiter, almost blue in fact, compared with a T/H lamp which appears much 
more yellow.  A candle is only 19000K  and is very yellow even as compared to a 
T/H lamp. 
 
As T/H lamps are reduced in brightness by dimming their colour temperature 
reduces and the light output appears more yellow and then reddish at very 
low levels.  This can give problems when lighting a dawn, say, when the 
requirement is for cold yellowish light, perhaps using pale straw at level 2 or 
3 on the dimmer would appear too red.  The effect can be compensated, though, 
by adding a pale blue from another lantern. the levels will require some 
experimenting but you should be able to achieve the desired effect. 
 
Rigging 
When rigging the lanterns it is advisable to lock off the thumb bolt on the 
hook clamp and then immodestly attach the safety chain around the lighting 
bar but not too tightly as you will have to move the lantern in focussing. 
Centre the beam of light to the area you require to illuminate. Lock the 
lantern off before starting to focus. set the beam to the largest or smallest 
size to fill the required area. This then means that you will concentrate the 
lighting on the full area and not reduce the size of the beam with shutters or 
barndoors wasting over sized beams and reducing the level of light on that 
area. When focussing a profile spot set the beam to sharp focus and you will 
see a blue line around the edge of the beam. set the shutters to cut the light 
off to the edge of the stage, remember the beam is inverted, so to cut off the 
bottom of the beam, move the top shutter and to cut off the right of the beam 
move the left shutter. Once the beam is adjusted bring the lantern out of 



sharp focus, this will not leave any sharp lines of light. this is always very 
distracting for the  audience and for any other lighting designer watching 
the production. The ideal finished front off house bar should give a seamless 
distribution of light. 
 
Likewise with the FRESNELS on stage, the same principles apply but the fresnel 
beam is not inverted and to barndoor off the top of the beam use the top 
barndoor. 
 
Once you have the basic rig covering the full stage, it is then the time to focus 
“specials” for certain areas. Often you will need to set the scenery in place 
for this, mark the stage using pvc tape on the upstage side of the scenery. 
specials will be for such things as  showing a light coming through a window 
or for a standard lamp next to a sofa or similar. 
 
The lanterns are plugged into the dimmer racks and I find it useful to set the 
plugging out starting at the front of house bar and then working back to the 
cyclorama, also set the plugging from left to right or at least be consistent  
so that when plotting it will be easier to set channels quickly. 
 
You will need to check that the load on each channel and each rack does not 
exceed the capability of the system. Refer back to paragraph 1.9 . 
 
Now you are ready to start plotting the show. there will be many choices of 
desks at this point it would be impossible to set out a method of plotting the 
cues. however there are certain  items that should always be present. Firstly 
there should always be a pre state or curtain warmer as it looks odd to enter 
a theatre with just the house lights running, remember that the stage crew 
need a little light to change the set on stage behind the tabs. Always go to a 
curtain warmer for the interval and at the end of the show and if using a 
memory desk add a curtain warmer at the end  of the show as you will find 
that if one gets too enthusiastic because the show has gone well you may be 
starting on cue 2 again before you realise! 
 
Further reading  
The stage lighting hand book      francis read 
Stage lighting         Richard pilbROw 
And any other books you can obtain as every author will have different ideas 
and this will help you to come up with ideas and pinch a few! We all do it, 
that’s how we learn! 
 
 
 
 



 
 
 
 
 
 
 



 

 
 
 
 
 
 



 
More Notes and questions       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

call david 01322 350 351 or visit us by arrangement  
we are open Saturday mornings as well. 

 


