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STAGE LIGHTING

DEFINITION:  1) The art, practice, or manner of using and arranging lights on a stage, film or TV set.  2) The distribution of light and shade as in a painting. 3) a giving of light or being lighted; illumination. [Neufeldt, V. Guralnik, D.B. (1991). Webster’s new world dictionary of American English (3rd ed.).  Simon & Schuster, Inc.]

GOALS:  1) To understand the basic concepts and theories behind electricity and theatrical lighting. 2) To create and implement a production lighting plan.
NOTE TO THE TEACHER:  Stage lighting can be intimidating to both students and teachers.  For students, it is a new and unfamiliar subject involving expensive equipment, heights, research, reading, and much more.  For teachers, it is a huge responsibility involving expensive equipment, heights, research, reading… not to mention administration and students.  However, you can successfully light a production, recital, concert, pageant, or assembly (or whatever else!) with an understanding of the production space, lots of planning, and excellent management skills.  The latter two of these three criteria are qualities teachers are accustomed to. An understanding of the production space is 50% knowledge and 50% exploration.  Hopefully, this resource guide will start you on the knowledge part. Here are some guidelines to follow:

1) Make strict rules regarding safety and stick to them. NO exceptions!

2) Make sure your students have a solid understanding of electricity and safety procedures before they are allowed to participate in stage work.

3) PRE PLAN!  You must have a plan for exactly what you will be doing with all equipment and all students.  No plan = chaos = DANGER

4) Keep student groups small.  If your class is large, break into small groups and take turns working.  You do not want 10 students gathered around someone on a ladder.  It goes back to that chaos = danger thing.

5) Obtain permission from administrators and the students’ parents before working with heights, tools, or electricity.

OBJECTIVES:  Upon completion of this unit of study, the student will:

1) Explain the basics of electricity: role of electrons, mathematics, circuits, breakers & fuses, amps, watts, voltage.

2) Identify electrical equipment: plugs, dimmers, control boards.

3) Identify lighting instruments and proper usage: types, purposes, instrument parts, focusing, gels, templates.

4) Demonstrate consideration of design factors: script, mood, setting, time, location, and system limitations. 

5) Analyze the needs of a production and adjust accordingly.

6) Apply concepts of lighting design and effects: illumination, angles, color, acting areas, cues, timing, musical theater lighting.

7) Use jargon specific to technical theater – stage lighting.

8) Exhibit mastery of safety procedures and precautions.

9) Develop critical thinking skills.

10) Work together as a team to create a finished product.

CONTENT OUTLINE

(Well… it’s really more than an outline.)

I.   Electricity (1)
A. Power:  For electricity to make it to the instrument, there must be a complete circuit for the electrons to travel on.  This loop must go from the power source to the load and back again. If the circuit is broken no power will flow. Each time a light switch is turned off, there is a physical break in the circuit.


i.  Wattage is the amount of electrons the load can pull out at a time.

ii. Voltage is how much pressure the electrons in the cable are under.  A voltage that is too high, pushes on a load and can overload it, causing it to burn out much faster.  If the voltage goes high enough, it can burn the load out instantly.  

· The United States power companies push approximately 115 volts.  In Europe, power companies push around 220.  This is why you need a voltage adapter to keep your hairdryer from burning up.

iii. Amperage is how fast the electrons are moving within a cable.  Cables are rated by how many amps they can take at a time.  Cables burn up (a major cause of fires) when the wattage and the voltage are pulling and pushing too hard. Circuit breakers and fuses help prevent this problem, but it is better to check the wattage, voltage, and amperage, rather than wait until you have blown a fuse.

B. Circuit breaker panels and fuse boxes: Circuit breakers and fuses work differently, but serve the same purpose.  They interrupt the flow of power by breaking the circuit if it gets too high. Like cables, both are rated in amps.

i.   A circuit breaker panel has one main channel, splitting the incoming power into smaller channels. It has rows of switches. There is a door screwed shut on the inside that contains the actual breakers. Do not remove the cover yourself.  There is enough power inside to kill you if you touch the wrong thing.  You shouldn’t need to get in there anyway.  Leave that type of work to electricians.  There may be one big fuse inside your panel to protect your facility from a huge power surge if, for example, lightning hits a telephone pole down the street.

ii.  Fuse boxes are much older, but you still see them around.  A fuse box has rows of round metal fuses with little glass windows.  Each fuse is made of a thin wire within a metal and glass enclosure.  The wire is designed to melt if the power goes too high, thus breaking the circuit.  

· A short circuit can cause a fuse to melt.  This happens when the wires going to the load somehow get connected to the wires leaving the load.  This creates a circuit from the power source through the cables and back again, but cuts the load out.  This is bad!  The electrons go through the circuit causing fire if the circuit is not broken immediately.  Thank goodness for the trusty ol’ fuse box.

· An overload will also burn a fuse.  This happens when too many things are plugged into the circuit at once.  (No matter how many warnings the electric company sends, people always do this with offices and Christmas trees.)

· Advantage:  Once a fuse is ready to blow, it goes much faster than circuit breakers.  Disadvantage(s): 1) They are not as precise as circuit breakers.  2) Once they blow, they must be replaced.

· A lot of theatrical equipment has fuses or breakers built in them.  You can blow the facility circuit or the circuit within the equipment.

C. “West Virginia” Law (9)

i.  The best way to keep from blowing a circuit or fuse is to know what you are doing.  The “West Virginia” law provides a formula to help you coordinate all your equipment. It goes like this: Wattage equals Voltage times Amperage; W=V x A

ii.  Assume that the U.S. puts out 100 volts.  This is a little high, but it gives you some wiggle room.  Let’s walk through it:

· You have three 250w lamps and you need to know what size cable you need.  First, add up the loads.  3 x 250w = 750w  Now, solve for A.

W = V x A

A = W/V

A = 750w/100v

A = 7.5

So, you need a 7.5amp cable.  See?

iii.  So, in other words, if you know how many watts you have, just move the decimal over two places to the left and you will know how many amps you need.  Likewise, if you know how many amps you have, just move the decimal two places to the right to find out how many watts you can plug in. (Campbell, 99) Here are some examples.  To see if you really get it, try to solve them before you check the answer.

1) Most household fuses are 15 amps, so how many watts can you plug into the circuit?

2) Say you have two 500w lamps and you need to know how big a cable (measured in amps) you need. 

      3) You have a 30 amp power strip and you need to know how many

      500w instruments to rent.

[Answers:  1) 1,500w   2) 1,000w   3) 6 instruments]

II.  Equipment (2)

A. Plugs:  There are three types of plugs. You must be sure to get all of one kind because they are not compatible. On all plugs, the end with the prongs is called the male end.  The end with the holes is called the female end.  I didn’t make that up – it’s just that way.  Teach it at your own risk. 

i.  The one you see in your house is the Edison Plug.  It is the most common, but since it is not very sturdy and cannot handle much power, you won’t see it in many theater lights.

ii. The Stage Pin Plug (a.k.a. “three pin” or “stage plug”) is sturdy and can handle lots of power.  If you use these of plugs, you should tape them together with gaffer’s tape.  (All other tape will melt or burn.)  

iii.  The Twist-lock Plug are the best, but also the most expensive.  They are as durable as the stage pin plug, but they twist and lock into place so there is no taping involved.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)

B. Dimmers

i.  Current dimmers are called SCR dimmers (Silicon Control Rectifier).  The dimmers sit apart from the control board. The control board tells each dimmer what to do. Each dimmer controls a sequence of circuits through a patch panel.  When you are plugging circuit cables into the patch panel, you should keep track of what you are doing.  Make some type of chart that shows position of instrument, instrument number, type of instrument, circuit number, dimmer number, color in instrument, and focus area. (All that will make more sense when we discuss instruments more specifically.)


C.  Control Board

i.  The moment-to-moment operation of lighting is organized into cues and written into the script.  You should also make a more detailed lighting cue sheet showing cue number, preset row, time, and level of each channel.

ii.  On a manual board, the light technician moves each dimmer channel individually.  There are two identical rows of sliders for each dimmer being used.  These two rows are usually identified as X and Y.  Then, each row has it’s own control slider called a cross fader.  This lets the operator have one row of dimmers on and preset the row of dimmers that is off.  Then, when the next cue comes, all the operator has to do is switch rows.  The master fader controls both rows.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)
ii.  Computerized boards are a little different.  It will not save you any time.  It just enables you to do more things.  These boards run cues faster than a human can.  It also allows a precise timing of how long a cue will take. For example, with a computerized board you can run a sunset cue for thirty minutes and it will slowly change colors and fade out.  All you do is put in the dimmer channel numbers and how long you want it to take.  Your best bet is to read the manual that comes with your board.  The most important thing to remember with computerized boards is:  BACK UP YOUR FILES!!! It’s not a question of whether your board will crash, but when. 

III. Lighting Instruments (3)


A.  Basic instrument parts

i.  The bulb within the instrument is actually called a lamp.  Do not touch it with your bare hands.  The oil from your fingers will burn and cause the light to explode when it is turned on.  (I could give a more detailed explanation of this phenomenon, but it’s not important. Just don’t touch them.)

ii.  A C-clamp is the device used to mount the light on the hanging pipes. It is shaped like a C (go figure) and has a bolt on the side. Loosen the bolt to turn the instrument left and right.  Just be careful not to twist it off.

iii.  The C-clamp attaches to a U-shaped yoke, which goes over the instrument and attaches at either side. (See illustration below)

iv.  The front of the instrument has a color frame holder.  Some instruments have a latch you must pull open to slide the frame in, while others are just a slot.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)
B. Soft-edged lights: Soft-edged lights mix together well and provide nice effects, but it is important to remember that they will spill onto proscenium arches, speakers, etc.  Barn doors can help give a little control, but cannot make a sharp edge.

i.  The fresnel is named after it’s inventor, Augustin Fresnel – a French man who did a lot of optical formulas.  He’d be a good addition to your history of theater unit.  Fresnels are the most popular soft-edged light because they are cheap and blend easily.  The beam from these instruments is adjustable, allowing for flooding or spotting.

ii.  For large, smooth washes of light, use a strip light (a.k.a. border light).  These are long, narrow enclosures with a row of lamps set into them, which provide large amounts of unfocusable light and have several colors.  For example, you may have all the blue lights up, all the red, or all the green.  Or, you may bring all three colors up at once and the colors mix together to make white light.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)
iii.  Scoops are used to light large areas or used as work lights. They are inexpensive, but the light goes everywhere.

iv.  PAR cans give off a very bright and intense light.  They cannot be focused, but they make good sunlight.  These are more popular in rock-and-roll type shows.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)
C. Hard-edged lights

i.  The most popular type of hard-edged lights is the ellipsoidal reflector spotlight, sometimes known as a Leko, which is simply a brand name.  These instruments can be hard or soft-edged, but it’s easier to use fresnels for soft-edges simply because they are less costly than ellipsoidals.  

     Ellipsoidals contain reflectors that allow greater focusing ability.  They also have shutters, which can be pushed into the light to create a sharp ledge.  Templates (a.k.a. gobos) can also be used to create a pattern in the light.  Fresnels can’t do that.

     Ellipsoidals with a long focal length have narrower beams of light than those with shorter focal lengths.
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(from Technical Theater for Nontechnical People, by Drew Campbell.)
ii.  Zoom ellipsoidals have an adjustable focal length, but are much more expensive and tend to have a dimmer beam.
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(from Lighting and the Design Idea, by Linda Essig.)

D. Follow Spots

i.  Follow Spots give off a hard-edged circle of light.  You can make the circle bigger or smaller by adjusting the iris.  Like ellipsoidals, follow spots have shutters to make hard edges.  Follow spots can dim by using the douser, or be colored with color frames.

    The throw distance determines how far the light will go from the spotlight.  For big distances (those close to 100 feet) you need an HMI lamp.  They come with a ballast that keeps the lamp burning.  The big disadvantage with these is that they cannot be turned on if they are hot.  In other words, you can only start it up once and must leave it running until the end of the production.

     For even bigger throw distances (those close to 200 feet and up), you can use a carbon-arc spot or a xenon arc spot.  These are permanent installations and have to be vented to the outdoors because of the fumes they put off.

E. Color!

i. Color filters (sometimes referred to as gels) fit into the front of the instruments and color the light. Filters come in large sheets that you may cut to fit your instruments.

· Installing color filters:  First, find a frame that fits the instrument you want to put a filter in.  Second, cut the filter to fit the frame.  Slide the filter into the frame.  Some frames have a hole in them to stick a brad in.  This keeps the filter from slipping out before it gets into the color frame holder.  Finally, slide the frame into the slot on the front of the instrument.  Be sure the instrument is facing up or the frame will fall out the bottom.

ii.  Diffusion filters are white and are used to spread the light out.  Some are made to soften the light and others spread it over large areas.

F. Lighting Positions: various places where lights are hung

i.  The pipes hanging above the stage are called battens.  When they are specifically used for lighting instruments, they are called electrics.  The one closest to the front of the stage is called the first electric.  

ii.  Vertical lighting positions are called booms. They are sometimes on a tree on the sides of the stage, or hanging on the side walls of the theater.

iii.  Lighting positions above the audience are called beams or coves.  If you have a balcony, you may have a beam across the front of it called the balcony rail.

G. Focusing (10)

i.  Focusing is a process that takes time to get used to.  The following is an excerpt from Technical Theater for Nontechnical People, by Drew Campbell.

The Backstage Survival Guide to Focusing (9,10)

Prepare, prepare, prepare.  Take the time before you start to figure out what you are doing.

· Make sure your paperwork – the instruments schedule and the hookup sheet – are complete and accurate.

· Get all the lights hung in the right place, get all the color cut and put in, and plug the instruments in to the right dimmers.

· Make sure you have all the ladders you need, enough wrenches for everybody, and spare lamps to fix the burnouts.

· Get enough people to help you. Focusing takes at least four people: somebody on the ladder or catwalk, somebody to hold the ladder, somebody to run the dimmerboard, somebody to tell everybody what to do (generally the designer).

Keep it quiet.

Lots of people, including me, like to work with the radio on.  Focusing, however, is a time for quiet.  The designer will need to talk to the technician and people are usually doing things high in the air.  For safety and clarity, keep the music off and conversation to a minimum.  Above all, no power tools should be in use.  Focusing is best done when nothing else is going on in the theater.  Sometimes the painters can work while you are focusing, but they should know that you may have to move scenery around to get to the instruments.

Have a plan.


Make a decision before you start about what order you are going to focus positions in.  A good designer can alternate between two crews working in two different places in the theater.  For example, one crew might be working out front over the audience while a second crew works over the stage.

When you get to the instrument, prepare it for focusing.
· If it’s an ellipsoidal, pull all the shutters out.

· If it’s a fresnel, pull it to full spot.

· Take the color out.

· Loosen the three adjustment bolts: the one on the side of the C-clamp, and the ones on the side of the yoke.  As you get used to the process, these first actions will become second nature to you.

When you start to focus the instrument, first get it pointed in the right direction.


With the designer directing you from the stage, point the instrument in the proper direction.  Many designers will simply stand in the right place and tell you to “hit me.”  Look at the beam of light coming from your instrument – there is a bright spot near the center.  This is called the hot spot, and you should put it right on the designer’s face.  After all, the face is what you want to see most clearly – unless you are doing dance lighting.  For dance, you should put the hot spot in the center of the body.  Above all, listen to the designer.

Lock it off.

Once the instrument is in the right spot, tighten the bolts. Do this before you move the shutters or put in the color.  Otherwise the instrument will move, and you’ll have to go back to the previous step.

Insert the template, set the shutters or adjust the spot/flood knob.


Again, follow the designer’s instructions.  Once the designer is satisfied, drop the color in.  Then, move on to the next instrument.  It’s helpful if the dimmerboard operator turns the next instrument on “at a glow,” or at a very low level.  This makes it easy for you to see which one it is.  While you are moving to the new position, the designer can go work with the other crew.  Continue this way, alternating between crews, until you are done.

Take breaks.
Focusing is hard work and it is easy for the designer on the floor to get wrapped up in the work so make sure that the crew gets to rest every couple of hours.

________________________________________________________________________ 

IV. Lighting Design (4,5,6,9,10)


A.  Who does what?  The following jobs are listed in the glossary.



i.   Lighting Designer



ii.  Master Electrician


iii. Electrics Crew


iv. Dimmerboard Operator


v.  Follow Spot Operator


vi. Stage Manager

B. Things to consider

i.  There are some things to find out when preparing to light your theater.  The following considerations are taken from Technical Theater for Nontechnical People by Drew Campbell.

· Are any of the battens permanently wired for lights?
A batten that is permanently furnished with lighting circuits is called a hard-wired electric.  

· What else is hanging?
What hanging things are permanently assigned to batten, and cannot be moved?  Work lights, draperies, acoustic shells, etc.

· Where are the lighting positions?
· What is the lighting inventory?
· What kind of power is available? Circuit plot
· What kind of a control board is it?
· What kind of plugs does the lighting system use?
· Where is the light in the room supposed to be coming from?
· What time of day is it?
· What time of year is it?
· Where is the play taking place?
C. Angles:  The stage must be lit from different angles to create depth.  However, this is not set in stone. If you are going for a different look, it is always okay to break rules.

i.  Front light – The best light for illumination, the most “natural light,” best delivered from around the forty-five degrees up.  When delivered from straight ahead, it is “deer-in-the-headlights” light, useful for sudden realizations or the arrival of the police.

ii.  Side light – The best light for illuminating the body and for giving the figures on stage sharp outlines.  Side light builds excitement and “show value.”

iii.  Back light --  Essential for separating the figures from the scenery.  A subset of back light is the silhouette, where the figures are seen against a brightly lit background without any light on themselves.

iv.  Down light --  “God” light.  Good scene change light.  Used for dramatic effect.

v.  Rim light --  This tends to make actors and scenery fade together when used exclusively

vi.  Motivational light --  The script may call for the light to be coming from somewhere specifically or the designer may have a specific light source.  

vii.  Special light --  Usually ellipsoidals because you want complete control.

viii.  Three Helpful Guidelines

· Each acting area should be lit from at least three different angles.

· At least one of those angles should be downstage of the performer.  If you are going for a “realistic” – not stylized – look, then you will probably want to use at least two different angles of front light.

· At least one of those angles should be upstage of the performer.  This can be straight from the back, from the side, or anywhere in between, but you will need it to keep things from looking flat.

D. Acting areas:  The stage is broken up into acting areas.  The designer divides the stage into small blocks of space and designs a set of lights to illuminate one area – two front lights, a back light, and two side lights, for example.  Then, he will replicate that set of lights for every area on the stage.  This way, the light on every part of the stage would be coming from the same angle, plus, the actors would always be about the same distance from a light.

E. A note on Musical Theater lighting

Musical theater is a peculiarly American art form.  When the dialogue stops and the singing begins, the lighting should reflect the change.  Because you are already shattering the “reality” of the show, it is possible to make more “unrealistic” choices in lighting the number.  Musical theater lighting can be more emotionally expressive than lighting for spoken-word theater.

     Perhaps the most traditional part of musical theater lighting, follow spots, are used during musical numbers to focus attention on the characters who are singing.

     Big, upbeat dance numbers generally require an increase in light.  In any case, most upbeat numbers end with a bump cue that pushes the lights just a little brighter for a little flourish at the end (often on the last note).  If the number doesn’t end the scene, the designer will do a restore after it.

V. Safety (This section is a compilation of theater policies from Trinity University and James Madison University) (8,9,10)

1. Know location of fire extinguishers and first aid kits.

2. Be alert to possible safety hazards and report them to your supervisor

immediately.

3. Wear suitable clothing and proper shoes.

4. Report all injuries or accidents immediately to your supervisor, no matter how


slight.

5. No student or employee will report to work under the influence of alcohol or non-

prescription drugs.  

6. Do not engage in “horseplay.”

7. Know your job and how to do it safely.

8. Be aware of your surroundings and know what others are doing around you.

9. Remove contents of pockets before using the lift, catwalks, or ladders.

10. Heavy gloves should be worn when handling wire rope and other rough materials.

11. Stage lighting units become very hot with use. Wear gloves for focusing.

12. The stage and shops must be swept at the end of each working day.  Keep fire

exits and fire fighting equipment free from obstruction.

13. Know how to use a fire extinguisher and what it’s requirements before and after

use are.

14. Never work on stage or in the shop alone.  When working on hazardous

equipment always work in pairs.

15. The use of ladders with broken or missing rungs or steps, broken or split side rails

or other faulty or defective construction is prohibited.

16. Portable ladder feet shall be placed on a substantial base and the area around the 

top and bottom of the ladder shall be kept clear.

17. Portable ladders in use shall be tied, blocked, or otherwise secured to prevent their 

being displaced.

18. No other work should happen on stage in the area where lighting units are being 

hung, unhung, or focused.

19. All lighting instruments must have a safety cable attached and all bolts properly


tightened.

20. The plug of each lighting instrument must be inspected. At any signs of damage

they must be replaced immediately.

21. Stage cables must be inspected regularly.  At any signs of damage they must be

replaced immediately.

22. Do not touch the glass on a stage lamp with your fingers.  Oils will be deposited

on the lamp and lead to lamp failure.  If touched, clean lamp with alcohol.

23. Do not exceed the maximum allowable lamp wattage for a lighting instrument.

Over wattage will damage the instrument.

24. All circuiting of lighting equipment will take place with the power off both

dimmer and non-dimmer circuits.

25. Test each lighting instrument and cable before each use.

26. Wash hands and forearms after each work call. The cords on most lighting units

are covered with a fiberglass material which can irritate the skin.
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Glossary of Stage Lighting Terms (7)

(taken from Technical Theater for Nontechnical People by Drew Campbell.)

Acting areas – a small area of the stage that has its own set of lights.  Lighting designers

often divide the stage into acting areas in order to create a balanced lighting.

Amperage – a measure of power flowing through cables, plugs, and circuit breakers

Back light – light coming from upstage of an actor

Balcony rail – a lighting position on the front edge of the balcony; originally installed in

most Broadway theaters

Ballast – an electronic device used by fluorescent and HMI lights. Necessary to start up

these kinds of lights. 

Barn doors – a color frame with two or four flaps that cut off excess light.

Battens – metal pipes that hand over a stage; used for flying scenery and lighting

instruments

Beam – a horizontal lighting position over the audience

Blackout – what happens when you turn all the stage lights off

Blackout switch – a switch on a lighting control board that turns off all the lights

Boom – a vertical lighting position, either backstage or in the auditorium

Border light – see strip light

Bounce – stray light beams that bounce off shiny surfaces and go where they don’t

belong

Box booms – a lighting position in the auditorium, commonly on either side of the

proscenium arch

Bump buttons – buttons on a lighting control board that “bump” the lights up to full

when pressed

Bump cue – a lighting cue (usually at the end of a musical number) that quickly pushes

the level of light to a brighter level

Cable – any long, rubbery cord with plugs on each end that carries electricity.  The larger

ones carry power to lighting instruments; the smaller ones carry data or audio signals

Carbon-art spot – an older type of follow spot used in large venues that makes light by

“arcing” electricity between two carbon electrodes

C-clamp – the metal clamp that holds a lighting instrument to the bar it’s having on

Channel – in computer lighting control boards, a way of controlling a group of dimmers

Chase effects – special effects, produced by a lighting control board, that cause a series

of lights to turn on and off in sequence. Used for marquis lights and fire effects, among other things.

Circuit breaker panel – a box containing all the circuit breakers for a building or room

Circuit plot – a list of all available circuits in a particular theater

Color balance – the overall color of the light onstage

Color filter – a piece of colored plastic used to change the color of light

Color frame – the metal frame that holds a color filter

Color scrollers – color frames that hold a roll of color.  Used to change color filters in 

the middle of a performance.

Color temperature – a scale used to describe what color a video camera will recognize 

as white

Control board (dimmer board) – the panel that controls the lighting instruments

Cove – a lighting position out in the auditorium where lighting instruments are concealed

from view

Crossfader – the lever on a lighting control board that simultaneously fades all of the

channels from one cue to the next

Crotch light – a position on a lighting tree, usually two to three feet off the floor; 

Generally used in dance

Cue – something that happens at a particular point in the show, such as a change of

lighting, scenery, or other technical event.  Also used to describe the verbal command to do that thing

Diffusion filters – a specialized form of filter that spreads out the light coming from a

lighting instrument.  Used to get rid of shadows.

Dimmer – an electronic device that reduces the amount of power that a lighting

instrument receives, thereby reducing the light that it is putting out

Dimmer per circuit – a wiring scheme where every circuit in the theater has its own

dimmer, thereby eliminating the patch panel

Dimmerboard operator – the person who operates the lighting control board during

rehearsals and performances

Douser – the control on a follow spot that fades out the light by slowly closing a set of

doors

Down light – see God light

Edison plugs – the standard household plug in the United Stages. Two parallel metal

tabs.

Electric – a batten specifically used for lighting instruments

Electrics crew – the crew members who hang, adjust, and operate lighting instruments

Electrician – the crew member who hangs, adjusts, and operates lighting instruments

Ellipsoidal – a type of lighting instrument that produces a sharp-edged beam using an

ellipsoidal reflector and one or more lenses

First electric – the most downstage electric; generally contains the greatest number of

lighting instruments of any electric

Flooding – the process of moving a Fresnel lamp back in the instrument, thereby making

the beam of lighting wider. The opposite of “spotting.”

Focal length – in an ellipsoidal, the distance from the lamp to the point where all the

light beams converge.  The longer the focal length, the narrower the beam of light that the instrument produces

Focusing – the process of pointing the lighting instruments where the director wants

them

Follow spot – any spotlight that can be moved to follow the movements of an actor

Follow spot operator – the person who operates a moveable spotlight during a
performance

Front light – any light that is coming from downstage of an actor

Fuse box – a metal panel that contains the fuses

Fuses – small devices that “blow” when the power rises to dangerous levels, shutting off

the flow of electricity and preventing fires.

Gel – an antique name for lighting color filters, left over from the days when filters were

made from animal gelatin

Gel frame – the metal frame that holds the color filter

Glare – the reflection of light from the floor of the stage; caused by lighting instruments

pointed downstage over a floor that has been painted a shiny color

Gobo – see template

Grid – the network of steel beams or popes over the stage that holds up the rigging

Ground row – a low, horizontal piece of scenery designed to hide lighting instruments

on the floor

Hard-wired electric – a hanging pipe that is permanently wired with circuits for lighting

instruments

Heads – the lighting instruments at head height or above on a lighting tree. Generally

used in dance.

Hot spot – the center of a beam of light; the brightest part of the beam

Hookup chart – a list showing which circuit and channel is being used for which

lighting instruments 

Iris – the control on a follow spot that makes the circle of light bigger or smaller

Irising in/irising out – on a follow spot, making the circle of light smaller (in) or larger

(out)

Juliets – see box booms

Lamp – the thing inside a lighting instrument that makes the light.  Often erroneously

called a bulb

Lasers – very narrow beams of light produced by specially designed lighting

instruments. Can be harmful to your eyes if you look straight into them

Leko – a particular brand of ellipsoidal spotlight.  This term is often (an erroneously)

used to describe any brand of ellipsoidal spot

Light trees – freestanding metal poles with wide bases. Designed to hold lighting
instruments

Lighting cues – the instructions that tell the lighting operators what to do and when to do

it

Lighting designer – in the theater, the person who decides where the lighting

instruments should go, how they should be colored, and which ones should be on at any particular time

Lighting inventory – the list of lighting instruments in a theater, showing their size and

type

Lighting positions – the various places in a theater where lighting instruments are hung

Lightning box – a special effects device that produces bright, lightning-like flashes of

light 

Load – something that uses power, like a lighting instrument or an appliance

Master electrician – the person in charge of all the electricians

Master fader – on a lighting control board, the slider that causes all the lights to fade out

Motivational light – where the light in a scene is “supposed” to be coming from

Motivational side – the side of the stage where the motivational light is coming from

Moveable spotlight – a mechanically operated spotlight that can turn and pan to send

light in any direction.  Often called a Vari-light after the first company that made them popular

PAR can – a very simple lighting instrument, basically and automobile headlight in a

metal housing.  Used for rock-and-roll display.

Patch panel – where electrical circuits are assigned to dimmers

Pattern – see template

Pipe-ends – lighting instruments hanging at the ends of the electrics. Usually focused

across the stage and used for side light.

Power conditioners – electronic devices that regulate power, removing fluctuations in

voltage

Preset – on a manual lighting control board, a row of sliders that controls all the

dimmers. Also used to describe the position of a prop at the beginning of a performance

Resistance dimmer – an older style of dimmer that depended on “wasting” energy to

dim a lighting instrument

Rim light – light that comes from the back or side of a performer. Used to define the

edge of the performer and make him distinct from the background

Scene-change light – a dim light cue designed to allow a scene change crew to work

without the audience feeling that a real scene is going on

Scoop – a simple lighting instrument composed of a standard bulb and a large reflector

SCR dimmers – the standard form of electronic dimmer

Short circuit – an electrical fault where the wire leading to a load accidentally touches a

wire going away from the load. Can cause fires.  A major reason why circuit breakers and fuses are used.

Shutter lines – the hard shadows caused by pushing in a shutter on an ellipsoidal

Shutters – the metal tabs on ellipsoidals used to cut off part of the light

Side coves – see box booms

Side light – light that comes from the stage right or left of the performer

Silhouette – a lighting effect when you light the performer only from upstage, or when

you light a drop behind her

Snap out – an instantaneous blackout

Special – a lighting instrument that is used to light a single, isolated person or thing

Split fade – a lighting effect where one cue fades down at a different rate than the one

that is fading up

Spotting – the process of moving a Fresnel lamp forward in the instrument, thereby

making the beam of lighting narrower.  The opposite of “flooding.”

Stage plug – one of two common types of plugs on stage lighting instruments, it has

three round pins and a square, black plug

Strip light – a lighting instrument composed of a string of lamps in a long, metal

housing; AKA border light

Surge protector – a device used to protect electronic equipment from variations in the

power supply

Template -  a metal pattern that, when placed inside an ellipsoidal spotlight, throws a

shadow pattern on the stage

Throw distance – the distance from the lighting instrument to the person or thing it is

lighting

Three pin plug – see stage pin plug

Top hats – round metal objects that are placed in the color frame holder of lighting

instruments to cut down on stray light

Track lighting – permanently installed lighting instruments on tracks in the ceiling.

Rarely useful for the stage

Trombone – the lever on a follow spot that allows the operator to make the beam larger

or smaller

Truss – a horizontal gridwork structure that is suspended from the ceiling or held up by

towers on either end.  Designed to hold lighting instruments.  Standard equipment for larger industrial shows or rock-and-roll concerts.

Twist-lock – one of two common types of plugs on stage lighting instruments, it has

three curved blades that lock when inserted and twisted

Uplight – light that comes from underneath a performer, either from footlights or through

a grated or Plexiglas stage floor

Voltage – a measurement of the strength of electrical power

Wash light – unfocused, soft light that erases shadows and gives color to a scene

Wattage – a measure of how much power is required to operate a load

Watts per channel – a measure of how much power an amplifier can put out

Xenon-arc spot – a type of follow spot that uses a special type of arc lamp. Very

powerful, but must be installed permanently

Yoke – the U-shaped piece of metal that attaches a lighting instrument to a clamp

Zoom ellipsoidal – an ellipsoidal with an adjustable focal length

ACTIVITIES

Have students:

1. Examine famous photographs and paintings, identifying the apparent light source, the realness of this light source, and the characteristics of color, shadow, and highlights.

2. Create a lighting environment that evokes a concept or phrase.

3. Program a given cue sheet into a computer light board.

4. Design an artistic interpretation of a musical selection in light. The music selection can be the student’s or the teacher’s choice.

5. Attend local productions and critique the lighting design and implementation.

6. Put together a lighting journal including photos with interesting lighting, paintings, and their own artwork. 

7. Illustrate, diagram, and describe five distinct moods created by lighting. Clearly identify the mood and how the lighting helps to create it.  A good example of a lighting journal is: http://www.angelfire.com/rebellion/fateofaforgottenhero/journal/lightingjournal.html
8. Go through a copy of a script, filling in lighting cues and their own ideas.  Then, compare with the class and discuss the outcomes.

8a. Using the same script, create a lighting cue sheet.

9. Photograph an object from 3 different angles.  Share photos with the class and discuss the change of lighting in each picture.

10. Choose an emotion.  Design a short lighting sequence to portray that emotion on a white backdrop only.  

11. Invite a nurse or doctor to teach a lesson about proper first aid and emergency procedures specific to your theater (such as electrical burns, falls, cuts, etc.).

12. Ask for a volunteer to work the flashlight and turn off the lights briefly. For the demonstration, have the students describe what kind of light the flashlight is projecting. Then have a student cup a notecard around the beam of light to show the difference. The light should be more directional, smaller, and more intense. Discuss the two instruments that project in these different ways: the fresnel and the ellipsoidal. 
13. Examining a historical painting, come up with ways to recreate the lighting effects in the picture. Explain and defend the solutions. Discuss possible problems and solutions with class.

14. Divide the class into two groups, forming two straight lines facing the chalkboard. Using the instruments, point to a part on the instrument. The first two students in line, closest to the chalkboard, must race to see who can write the name of the part on the board. Spelling and completeness count.

15. Choose the lighting invention you believe to be the most important. State and defend your argument in an essay entitled, "The Most Important Lighting Invention."
16. Increase the luminance of a light source by using light or reflective surfaces as opposed to dark surfaces, demonstrating their ideas.
17. Create a lighting scrapbook.  You may use artwork, photographs, sculpture, magazine ads, or your own personal artwork.  Include 5 different examples of motivational light and 5 different examples of directional light.  Write a brief description of the entry and an explanation of why you chose each entry. 
TEXT  RESOURCES

Campbell, D. (1999).  Technical theater for nontechnical people.  Allworth Press

Cunningham, G. (2002).  Stage lighting revealed: a design and execution handbook


Waveland Press Incorporated.

Essig, L. (1997).  Lighting and the design idea.  Harcourt Brace College Publishers

Gibilisco, S. (2001). Teach yourself electricity and electronics. The McGraw-Hill

Companies

Karlen, M., Benya, J.R. (2002).  Lighting design basics. Wiley, John & Sons

Incorporated.

Miller, J.H., Zapel, A.L. (1995). Stage lighting in the boondocks: at last a stage lighting

manual for simplified stagecraft systems. Meriwether Publishing, Limited

Neufeldt, V. Guralnik, D.B. (1991). Webster’s new world dictionary of American

English (3rd ed.).  Simon & Schuster, Inc.

Reid, F. (2001). The stage lighting handbook. Routledge Publishing

Rossol, M.  (2000).  Health and safety guide for film, tv, and theater. Allworth Press

Ryan, C.W. (1986).  Basic electricity: a self-teaching guide. Wiley, John & Sons

Incorporated.

Shelley, S.L.L.,  Tipton, J. (1999). A practical guide to stage lighting. Elsevier Science

and Technology Books.

ONLINE RESOURCES

American Association of Community Theater – online forums, information, 

membership benefits

http://www.aact.org/people/lightingdesigner.html
Ben Teague: Amateur Theater Division –Link to a safety bulletin in Adobe

http://www.benteague.com/features/safetybulletin.html
Brigham Young University Theater Department – Lighting Lesson Plans!

http://www.byu.edu/tma/arts-ed/9-12/c3-aa-lp.htm  

James Madison University

School of Theatre and Dance Safety Handbook

http://www.jmu.edu/safetyplan/theater/theaterdancesafety.shtml
The Lighting Resource – Lighting Links, Budget Lighting

http://www.lightresource.com/
Shalyndria: Theater Lighting – Lighting Activities

http://www.geocities.com/Shalyndria13/light.htm
Stage Lighting Design – Copyrighted online book by Bill Williams

http://www.mts.net/~william5/sld.htm
Stage Lighting Store – lighting instruments, equipment, and products

http://www.stagelightingstore.com/
TheaterLinks.com: Justin’s Drama and Theater Links – More Lighting Lesson Plans!

http://www.theatrelinks.com/lessons.htm
University of Minnesota Duluth: Theater Department 

Stage Lighting I: Electricity  -- contains good illustrations of electricity

http://www.d.umn.edu/~mharvey/th1501electricity.html
Teaching Electricity
Provides history of the discovery of electricity, activities and diagrams.

http://www.arches.uga.edu/~cheeky/Physics%20Experiment.html
PAGE  
24

