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INTRODUCTION: 

 What is articulated lighting?  In it’s simplest form, an articulated light, also 

known as moving lights, is any device that produces a light source that is moved by 

mechanical means.  Generally, the key attributes that are found on most conventional 

lighting units can be automated.  These are pan (left/right), tilt (up/down), zoom, focus, 

color, and templates.  The designs typically are broken down into two types of units –

Moving-head (yoke) and Moving-mirror.  General diagrams are included in Appendix B 

of this book to illustrate the basics.  It should be noted, however, that the units would 

vary in size and shape and there are some variations in how the attributes are manipulated  

This book is an examination of the reasons and methods professionals in the 

lighting industry use articulated lighting, the newest tool in their toolbox.  The intent is to 

provide a better understanding of moving lights for the new or potential user.  This is not 

intended to be a product manual or endorsement of moving lights. .  Specific information 

on individual units can be found through the manufacturer contact information provided 

in Appendix A.  Furthermore, there are terms used throughout the text that the reader 

may be unfamiliar with.  These words appear in bold and a definition is provided in the 

glossary as well as some cases explained in the text itself. 

This book begins by covering a brief history of stage lighting design and its 

relationship to the idea of a moving light. Next, there is a look at moving lights today and 

how these lights are or could be used today in a variety of venues. It would be impossible 

to touch upon each of the countless applications of articulated lighting within the scope of 

this book, therefore an overview of specific areas will be provided. 
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 Thirdly, transcripts are provided of interviews with top lighting professionals.  

These interviews are included to give first hand accounts concerning the benefits and 

pitfalls of using and dealing with articulated lighting.   

Lastly, a look at the future of this technology is given.  This was derived from 

conversations with the manufacturers, dealers, and users of moving lights based on their 

foresight and experience.  In addition, a new concept altogether, conceived by George 

Izenour, is discussed as an alternative to the systems that are available today. 
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CHAPTER 1 

A History of Articulated Lighting 
 

 To begin looking at articulated lighting, a basic understanding of lighting design 

needs to be addressed.  Where did the idea of having light move across the stage come 

from?  For what purpose was it used?  This chapter takes a look at some of the influences 

in lighting design and lighting technology that have brought moving lights to where they 

are today. An entire book could be written just to include all of the influences towards 

articulated lighting and would be out of proportion to the scope of this text. Therefore, 

this will be an abbreviated history of moving lights and their roots.  

 
Light as Design 

As a result of the trials and errors of many people who labored to apply their own 

unique ideas and innovative devices, stage lighting underwent a progression, from mere 

illumination of stage productions, to an art form.  This progression has led to the 

development of articulated lighting.  

To begin, one must look at how the notion of theatrical lighting design came into 

being. Theater is storytelling and a means of communicating events of social significance 

and theater transports the audience into the world of the story.  From the earliest times of 

theater, lighting has served the purpose of basic illumination of the stage.  The theater 

audience wanted to see the stage and each other.  The Greeks and Romans held their 

drama in outdoor theaters to use daylight as their source.  This practice held through the 

Elizabethan age where, except for effects, lighting was used strictly for visibility and to 

light the scenery.  The suggestion of other light sources was painted on the scenery itself.    

It wasn’t until the Renaissance, when drama moved indoors, that theater lighting began to 
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(Fig. 1.1) Sabbatini’s 
Dimming Mechanism 
[From Theater Before 
Electricity, Fredrick 
Penzel, 1978] 

change.  Theater could now express its view in a microcosmic space and better create the 

illusion that is still a basic premise for theater today.  However, lighting the stage was not 

easy to do with the limited available lighting devices.  This did not hinder the designer's 

capacity for imagination.  For example, it has been said that one of the first reports of the 

use of lighting as design was written in 1550 about Peruzzi, an Italian designer and 

architect.  He gave a considerable amount of thought and effort to the arrangement of the 

lighting to enhance the effect of the perspective scenery.  But the man who is most 

credited with the evolution of lighting as an art is Nicola 

Sabbattini. 

 Nicola Sabbattini was a theater engineer, architect, 

designer, and painter in the court of Urbano, Italy.  He was one of 

the first in Baroque Theater to relate the theater technology of the 

time to the play itself.  In his book Practica De Fabrica Scene e 

Machine ne’Teatri (1638), Sabbattini describes in detail the 

necessity of properly arranging the lighting.  He gives examples of 

where to place the lighting – candles at the time – and even how to dim them by lowering 

cylindrical metal hoods over the candles.  This is significant because it indicates that 

designers were now starting to think about variable control of intensity.   

 Another important figure was Inigo Jones (1576-1656).  A well-traveled English 

artist trained in Renaissance and Baroque art, Jones recognized the contribution that 

lighting makes to the storytelling.  He received his training in stage design and 

architecture in Italy.  Bringing to England the knowledge he had gained in his travels he 

became a great master of theatrical design by exploiting the use of lighting.  Jones used 

many innovative and creative lighting effects, such as colored glass to filter the light from 
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candles.  He also introduced mobile lighting which were in the form of three concentric 

circles of light lowered during a scene shift to distract the audience.   

 Philippe DeLoutherbourgh (1740-1812) was another early innovator.  By the late 

eighteenth century a new art form using light, color and motion as its components had 

emerged, and DeLoutherbourgh, an artist and stage designer, took this art form one step 

further. DeLoutherbourgh used the technique developed by English landscape painters; a 

form of realism that combined two and three-dimensional objects. His designs were 

conceived with not just the visual qualities of the set in mind but in terms of how light 

affected the scenery.  His work eventually developed into a series of lighting effect 

shows. The shows had no actors or text but consisted of light, space, color, movement, 

and sound. His lighting effects stirred the audience, and his work contributed to the way 

lighting designers would view light as art. 

A German physicist named Huygens invented the Lanterna Magica in 1659. It 

was the precursor to the modern day effects projector.  The device consisted of a candle 

light source, an optical system of crude lenses, and a set of transparent glass slides that 

were moved by mechanical means. By moving the Lanterna Magica on stage during a 

performance and inserting the appropriate slides designers were able to quickly change 

the stage setting.  Among the effects that could be achieved were snowstorms and ships 

traveling on the moving waves.  Whatever could be painted on the slides could be used to 

achieve an effect. Until the advent of gas lighting in 1791, the Lanterna Magica was one 

of the only ways of controlling the light source to achieve effects.  

The Lanterna Magica, which became very popular during the 17th and 18th 

centuries advanced the use of movement in lighting by heightening the visual effects of a 

scene.  The German Theater historian Helmuth Wolff wrote on the use of the Lanterna 

Magica at an operatic presentation at Hamburg:: 



A Spin Around Moving Lights  4 

It is possible to prove the use of the Lanterna Magica at the beginning of 
the 18th century, that is for the years 1726-27, at the Opera in Hamburg.  
The designer and architect Thomas Lediard described these projections 
very precisely, eliminating any doubts.  Lediard documented the technical 
capabilities of the old Hamburg stage, especially the lighting effects, 
through a series of illustrations, including the projected view of the City of 
London, which had been shown in a prologue and epilogue in honor of the 
English King, George I.  Lediard used the art of shadow plays or 
representations of distant cities and districts, etc in moonlight. The 
projections came from backstage after the lights on the forestage had been 
darkened.  This can be deduced from the libretto of the opera Mistevojus 
(1726), in which the view of the city of Hamburg was projected.  The title 
illustration of the libretto represents this scene, and is a very rare 
document. (Feher 63-64)  
 

Gas lighting emerged after a method of producing and storing gas in quantity was 

perfected. Gas lighting allowed greater control over which lamps were turned on and 

their intensity.  New inventions helped to capitalize on the advantages of gas.  The first 

steps in improving safety for the actors resulted in an apparatus that was later adapted to 

change the color of the light source.  The initial concern was the proximity of  the open 

flames of the footlights to the actors’ costumes. Several ideas were implemented to 

prevent the actors from becoming human torches.  First, the footlights were lowered into 

the floor.  Second, the poisonous, flammable gases were piped out of the theater through 

iron piping, clearing the air and improving visibility for the actor.  This allowed the actor 

to see where the lights actually were so they wouldn’t walk into them and the audience 

could see the stage better.  And lastly, glass shields were placed in front of the light 

fixture preventing the costumes from actually touching the flame.  Because of this last 

development, designers found they could color the glass in front of the flame to change 

the atmosphere and mood of a scene.  A device was invented that allowed for up to three 

remote color changes as described by Percy Fitzgerald in The World Behind the Scenes: 

These lamps are furnished with chimneys of white and green glass, which by an 
ingenious system of levers commanded by the prompter, ascend or descend as 
required, and produce moonlight or other optical effects.  In some theaters, 
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(Fig. 1.2) Limelight Followspot [From Theater Before 
Electricity, Fredrick Penzel, 1978] 
 

(Fig. 1.3) Limelight Burner [From 
Theater Technology, George 
Izenour, 1996] 

notably one at Birmingham, a series of colored glass screens can be shifted in 
front, but with a loud clatter. (Penzel 98) 
 

This era would see another innovation that brought us one step closer to moving 

lights.  In 1845, Henry Drummond had discovered that using a gas mixture of oxygen and 

hydrogen, he could heat a piece of lime to a high temperature resulting in an intense 

white light – lime light.  This intense light was useful as sunlight through a window, as 

moonlight, when covered with colored paper, and as the first true follow spot.  Henry 

Irving, a great actor-manager of the gaslight era, is said to have been the first to use lime 

light as a follow spot.  The follow spot (see Fig. 1.2) consisted of two gas cylinders (one 

oxygen, one hydrogen) connected by hoses into a box with a lens at the front.  The hoses 

piped the gas mixture through an apparatus that held a flame on a block of lime encased 

in a metal cylinder (see Fig. 1.3). The 

operators secured the boxes on their chests, 

allowing them to point the light where 

needed on stage while still being able to 

adjust the block of lime manually to keep it 

in the flame. At opportune moments the 

operators needed to replace the lime to avoid running out 

during a crucial moment in the play.  Leaks and back flow 

through the hoses were common, and explosions often 

resulted in the death of the operators and some innocent 

bystanders.  This was one of the first examples of the use of 

movable specials during a performance. 
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(Fig. 1.4) Artificial Sun 
[From The History of 
Stage Lighting, Hunton D. 

(Fig. 1.5) First Electric Followspot 
[From The History of Stage Lighting, 
Hunton D. Sellman, 1972] 

(Fig. 1.6) Electric color changing footlights [From Theater Lighting – Past and 
Present, Ward Leonard Electric Company, 1928] 

 After gas lighting had settled in, a new form of lighting was being developed that 

started down the road to where lighting is today.  That lighting emanated from the 

incandescent electric lamp.  Electricity had already come into the theater by way of the 

Paris Opera in the 1846 production of The Profit.  In that production, an electric arc was 

struck at the focal point of a parabolic reflector to represent a rising sun (see Fig. 1.4). 

An electric followspot (see Fig. 1.5) of similar design soon followed in 1860 in the Paris 

Opera’s production of Moses.  As the lamps improved, theaters were eager to switch from 

gas to electric lighting.   With this change came new ideas of to how to control the 

light source.  One example was a series of lamps used as footlights (see Fig. 1.6).  Each 

lamp was connected to a rheostat dimmer to control 

intensity, while a set of colored screens was rotated in 

front of the lamps to change the color.  Blackouts were 

achieved by simply turning the power off.  In 1882, a 

collective of American theater managers decided that all 

theaters should become electrified, for by this time the use 

of electricity had become practical.  The drawback was 
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(Fig. 1.8) Followspot positions on the side stages at the Balasco Theater in New York [From 
Theater Technology, George Izneour, 1996] 
 

that the lighting positions held over from the gaslight era proved to be impractical and 

limited.  With the idea of controlling the source, producer David Belasco began to think 

in terms of ultra-realism in lighting, scenery, and props.  He is credited with doing away 

with footlights.  Around 1890, he wrote: 

 It took five months of experiments to accomplish the results I sought.  I 
invented special reflectors to produce the ashen hue of death, but 
something always seemed lacking.  I kept David Warfield in New York all 
summer, standing alone on the stage for hours at a stretch, while I threw 
various lights upon him.  Then it occurred to me that the trouble lay in the 
kind of clothes he wore.  I sent for fifty bolts of cloth and wrapped him in 
different fabrics and colors, until I found one that made him look 
mysterious and far away.  Even then his appearance was not quite right.  
When other characters came on stage things went wrong.  Finally I tried 
the expedient of casting a cold gray light upon his features from above, 
while at the same time; I illuminated the other characters in the play with a 
faint rosy glow.  It was necessary to have many of these lights of different 
quality which one after another, “picked up” the people as they moved 

from place to place on the 
stage [see Figs. 1.7-1.8].  
The effect was exactly as I 
desired, and it proved to be 
one of the most important 
factors in the success of the 
play. (Rosenthal, 
Wertenbaker 55) 
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(Fig. 1.9) One of the first attempts at a remote color changer [From Theater 
Technology, George Izenour,1996] 

(Fig. 1.7) Followspot positions on the light bridge at the Balasco Theater in New York [From Theater Technology, 
George Izneour, 1996] 

 

This statement by Belasco relays some significant information.  Not only was he 

thinking about how light affected the play but he also was involving movement.  Think of 

how much more successful his technique would have been if moving lights had been 

available to him.   

 It is quite clear that, by Belasco’s time, lighting was becoming a true art form in 

itself.  With advances in incandescent lamps came more attempts to control the source 

and push the limits of the art.  For example, in the 1930s, Kliegl Brothers, one of the 

biggest stage lighting manufacturers of the time, created one of the first true remote 

control color changers  (see 

Fig. 1.9). Fitted on a Fresnel, it 

allowed for control of up to six 

color changes by electro-

mechanical means.  The early 

twentieth century brought 

pioneers to the industry that 

would start the first true 

attempts at making a remote 

controlled light source. 

 

The Beginnings of a True Articulated Light  
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 George Izenour (1912-) was one of the first to attempt to design a remote 

controlled source.  Remote control was an idea that had until this point plagued everyone 

who was concerned with stage lighting and lighting systems.  Working at the Federal 

Theater in the 1930s, Izenour saw the need for a system that could control the pan, tilt, 

focus , beam angle, and color to light diverse types of shows in a repertory situation with 

a minimum number of instruments and positions.  Knowing that the number of 

instruments and positions are crucial for lighting, he discovered that there were three 

main difficulties in meeting this need.  First, developing a means of information 

feedback was the prerequisite for reproducing an infinite series of presets.  Second, the 

heat generated by the lamps expanded, warped, and destroyed many parts of a lighting 

instrument.  Third, dust and dirt fouled the mechanism he developed to move the 

instruments.  In addition, each instrument needed an interface that could handle at least 

fifteen channels of control.  Multiply this by a couple hundred instruments and you have 

a system that is difficult for humans to operate.   

 Izenour got an opportunity to research and solve this particular design problem 

after 1950 at Yale School of Drama, where he served as an Associate Professor.  His first 

attempt involved a 2K Fresnel and the use of a double-gimbal-mounted section of a 

bowling ball (see Fig. 1.10-1.12) used as a sort of joystick.  The movement of the joystick 

was intended to represent an analog of the movement of the Fresnel.  It was based off 

three articulated potentiometers .  Up and down represented tilt, left and right was pan, 

and turning the handle operated the focus.  He explains the mechanics in his book 

Theater Technology (217): 
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(Fig. 1.10) Drawings of Servo-control for Remote Controlled Fresnel [From Theater Technology, George Izenour, 1996]

(Fig. 1.11) Servo-control cover removed [From 
Theater Technology, George Izenour, 1996] 

(Fig. 1.12) Servo-control [From Theater 
Technology, George Izenour, 1996] 
 

The first Electro-mechanical interface was a tri-axial drive utilizing three 
gear-reduced two-phase electric motors mounted one over the other to 
conserve space.  The design was a mechanical failure [see Fig. 1.13-1.14].  
A second attempt [see Fig. 1.15], with not so compact a design, utilized 
the same three electro-mechanical drives, each at quadrature with its 
assigned function.  Focus was mounted within the main gimbal, azimuth 
(pan) was mounted below, and elevation (tilt) was mounted to one side.  
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(Fig. 1.13) Drawing of Fresnel with Servo-motors [From Theater Technology, George Izenour, 1996] 

Each drive incorporated its own mechanically derived voltage feedback.  
The control network was essentially a null-seeking signal bridge that 
drove individual electron tube, push-pull servo amplifiers.  The scheme 
worked after a fashion. 

 

(Fig. 1.14) Fresnel with Servo-motors 
Ver. 1 [From Theater Technology, 
George Izenour, 1996] 

(Fig. 1.15) Fresnel with Servo-motors 
Ver. 2 [From Theater Technology, 
George Izenour, 1996] 
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(Fig. 1.16) Ellipsoidal Water Cooled Followspot [From Theater Technology, George Izenour, 1996] 

From this he discovered that the technology was still a ways off.  This was because the 

movement of the potentiometers did not have enough repeatability accuracy.  It would 

not be until 1969 that he would try again with a 1K ellipsoidal as the source. 

Izenour’s next attempt at making a light move was based on different objectives.  

The instrument was a much simpler attempt to create an automated followspot (see Fig. 

1.16) for use in a small thrust stage.  The control was a double-gimbal-mounted stick 

shift (see Fig. 1.17-1.18) from a small European sports car, and it used both direct and 

differential selsyn drives.  Izenour describes the mechanics in this way: 

 

The receiver selsyns drove a double-gimbal-mounted first-surface mirror 
[see Fig. 1.19] for positioning the light beam in both elevation and 
azimuth.  Focus and iris were each a two-phase motor double-throw-
switch drive.  Preliminary beam heat measurements and actual tests 
revealed that without a beam heat exchanger the iris was subject to 
mechanical seizure due to overheating.  A circulating distilled water heat 
exchanger, utilizing a Pyrex water jacket [see Fig. 1.20] inserted in the 
beam between the light source and the gate, succeeded in removing ninety 
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(Fig. 1.17) Open Control Box for Water Cooled Followspot  [From 
Theater Technology, George Izenour, 1996] (Fig. 1.18) Control Box for Water Cooled 

Followspot  [From Theater Technology, 
George Izenour, 1996] 

(Fig. 1.19) Ellipsoidal Mirror Drive 
Detail [From Theater Technology, 
George Izenour, 1996] 

(Fig. 1.20) Ellipsoidal Water Jacket Detail  [From 
Theater Technology, George Izenour, 1996] 

percent of the beam heat.  A solenoid- driven, 
pushbutton-operated dowser completed the controls.  A pair of these units 
was manufactured and operated for a time, but with only moderate 
success. 

 

 These experimental units stayed in the laboratory for the most part except for two 

followspots used at Milwaukee Rep. Even though his automated lights never quite made 

the market, George Izenour certainly did influence others in their pursuit.   
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(Fig. 1.22) Norwegian Automated 
Followspot - Front View [From 
Institute on Technical Cybernetics, 
Tröndheim, Norway 

(Fig. 1.23) Norwegian 
Automated Followspot - 
Side View [From 
Institute on Technical 
Cybernetics, Tröndheim, 
Norway 
 

Advancements in Technology 

As newer technologies developed in the 60s and 70s, they needed to be assessed by the 

two criteria of design management and design quality.  Design management is a way of 

analyzing the cost savings of using moving lights compared to the costs of using 

conventional instruments.  And design quality is the effect the instrument has on the 

aesthetics of the design and its functionality.  An example of this assessment is when the 

Germans in 1960 applied motors with up/down/stop push knobs that could be preset by 

polarized relays to lighting instruments.  They were already using devices such as rods, 

tracker wires, chains, and bicycle brake cables to control pan and tilt.  To examine the 

design management side, this equipment resulted in large and expensive instruments that 

would ultimately be used only in German Opera houses on upstage lighting bars with 

difficult access.  These units didn’t compare well to conventional instruments.  But to 

look at the design quality side, the intention behind the development of these units was to 

allow units to be refocused 

between cues or between 

repertory productions.  These 

instruments allowed for rapid 

adjustment without direct 

access to the units improving 

their aesthetics and 

functionality compared to 

conventional lighting. 

In 1975, through the 

Institute on Technical 
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Cybernetics in Tröndheim Tröendelag Teatr, Tröndheim, Norway explored the 

possibilities of having automated followspots.  The followspots had a homing device that 

used ultrasound to track an actor on stage.  The instruments worked until someone in the 

audience opened a bag of chips, causing interference that affected the instruments’ zoom 

and tracking abilities.   

The rock and roll industry played a large part in the development of moving lights 

starting in the ‘70s with a few inventions. One was a moving mirror fixture  called the 

Cyclops. It was created by Jim Faccard and used for touring with the rock band Grand 

Funk Railroad. Later in 1981, the Vari*Lite unit and the company, were created by 

several key players in the rock and roll sound company Showco.  Rusty Brutsche’, Jack 

Maxson, Jim Bornhorst and Tom Littrell were convinced that color and light can have as 

much of an impact on a rock and roll audience as sound can have. Since they started in 

the sound business this was a logical comparison.  Drawing from the current technology 

and  past attempts at moving lights, they set out to create something different.  

Developments in computer hardware and software had, by that time, made the single-chip 

microprocessor readily available.  Such technology would provide a good start but they 

had two main concerns.  These were the un-availability of a high-energy-efficient point 

source and color media limitation. 

 After gathering the parts from hobby stores and catalogs, they put together a 

prototype, the VL Zero (see Fig. 1.23).  It consisted of a high-energy, high-efficiency 

metal-halide light source (see Fig. 1.24) that used dichroic filters  to create the infinite 

spectrum of color.  The result was a compact, lightweight instrument that, because of its 

small size, could be motorized.  Computerized control of the motors allowed for 

repeatable and fairly accurate control of pan, tilt, color, beam angle, patterns, and 

intensity.  The system was first used in 1981, in Barcelona, Spain, with the rock band 
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(Fig. 1.24) The VL Zero Optics and Light 
Source [Lighting Dimensions Magazine, 
January/February,1997] 

(Fig. 1.23) The VL Zero[Lighting 
Dimensions Magazine, 
January/February,1997] 

Genesis, and its use sparked the revolution that brings automated lighting to where it is 

today. 

 Others quickly came on the scene, including Martin, who was first to create 

automated framing in a mirrored fixture with the PAL (Profile-Automated Luminaire). 

Coemar produced other moving-mirror innovations with the Robot and the Telescan MK1 

by Clay Paky, who was also the first to introduce rotating gobos in a moving-mirror 

fixture with the Tigerscan.  Comar also introduced the use of rotating prisms  in the 

Superscan Zoom.  One of the first DMX-controllable, moving-yoke instruments was the 

Summa HTI fixture from the late 80s. These companies, and others, blossomed in the 

‘80s and ‘90s, and now every year (and sometimes more frequently) new products 

become available.   

These instruments use two types of lamps – discharge lamps and low voltage 

lamps.  Discharge lamps provide a very bright light from a very small amount of 

electricity but require a very high voltage to “strike” them. They have no dimming 

capability, so a mechanical dowser is needed.  The dowser is usually placed in an 

appropriate place in the optics to allow for a soft fade.  The low-voltage lamps give a 

much more intense light but require a large, heavy transformer, which adds to the size 



A Spin Around Moving Lights  17 

and weight of the instrument.  Currently both types of lamps give off an inordinate 

amount of heat.  As George Izenour suggests,  “once the heat problem is solved, the rest 

is a cakewalk.”  Currently, cold mirrors  are used in the reflectors in combination with 

fans and specially designed cooling vents to reduce the amount of heat.  The efficiency of 

the lamps is improving as well.  The lighting industry is seeing the development of lower-

wattage lamps that give off less heat but have the same intensity as the higher- wattage 

lamps. 

An example of this improvement is the metal-halide lamp.  The workings of a 

tungsten lamp are easy to understand. The white-hot tungsten filament produces the light 

and can be seen through the glass.  Both light output and color of the filament stay 

consistent throughout the life of the lamp.  The only possible changes in color or output 

would result from contamination of the lamp’s glass or quartz walls.  Metal-halide lamps 

however are much more sophisticated.  Their light emanates from an arc between two 

electrodes housed in a mixture of chemicals, which give the arc its particular spectrum. 

In recent improvements, lamp manufacturers have developed different sealing 

techniques, better electrodes, and better chemical bath materials, increasing the life of the 

lamps by a factor of two or more.  There have also been developments in reducing the 

spread of color temperatures between batches in the manufacturing process with a 

tolerance level of between 200K-400K.  This is important because as lamp technology 

improves, so will the optics and the overall quality of the light.  In later chapters, this 

book offers a look into the future to see where this technology might be headed and what 

the users would like to see.  In addition I have included the transcript of an interview with 

George Izenour that suggests a different solution. 
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CHAPTER 2: 

Possible Uses for Articulated Lighting 

 

 This chapter illustrates for new users the potential of articulated lighting as it 

might be used in a variety of venues and situations: dance, theater and opera, television, 

rock and roll, architectural, industrials, night clubs, and themed entertainment. An 

overview of each of these areas will focus on issues and ideas that are particular to each 

and will show how moving lights could improve or change each situation.  

  

Dance 

 Articulated lighting has only recently been applied to professional dance, and it 

offers a different set of challenges to the designer.  Lighting dance requires a keen sense 

of movement, music, timing, and space.  One of the key objectives in lighting dance is 

the sculptural enhancement of the human figure in such a way that the three-dimensional 

figure is pulled out from the often-stark surroundings.  For this reason, most dance 

lighting is focused as either downlight or side cross light. By being able to go from 

downlight to side cross light and follow the dancer, articulated lighting allows the 

designer to pull the figure out in new ways.  It also allows for punctuation of areas of 

rhythm and accentuates the movement of the dancers while setting mood and creating 

atmosphere that cannot be achieved with conventional lights.   

Articulated lighting offers a different way to use the various properties of light.  

For instance, the range of colors available with moving lights helps emphasize the 

emotion and mood of the piece far more effectively than is possible with conventional 

lighting and its limited color media For example, for the production of Cinderella at the 
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Picadilly Theater in London, Lighting Designer Rick Fisher used articulated lighting to 

create an eerie mood during the dream ball sequence, and to support other moments of 

fantasy in the production.   The infinite number of color choices that are available with 

moving lights already gave the piece a leg up on conventional lighting.  The flexibility of 

morphing from one color to another followed the fluidity of the dance and the 

accompanying music more seamlessly than conventional lighting possibly could have.   

 One possible use for moving lights is to light the space.  Although large scenic 

pieces may be found in some classical ballets, scenery is often kept to a minimum. The 

use of templates is often used to create atmosphere and set location.  To define the shafts 

and paths of light that are so common to dance lighting, moving lights can be used with 

more flexibility than conventional lights.  For example, if a choreographer one part of a 

piece upstage and another downstage, the lighting designer could choose to follow the 

dancers with light. It is possible that this would be more visually seamless and easier to 

achieve than with conventional light.   

With simple template changes or effects packages, changes in atmosphere can be 

achieved with fewer lights and with the same ease of movement of the lighting units. 

Lighting Designer Marilyn Lowey brought this technology to the Cleveland San Jose 

Ballet with great success: 

From a lighting point of view it makes perfect sense.  We do one load-in 
and do a versatile plot, in combination with conventional lights.  We 
would only need to call up different disks for each ballet.... The 
technology and the quality of light really gives some of these traditional 
pieces a whole new look, and that’s very exciting...  You don’t want to use 
you're run of the mill gobos, you want to make it a little special and add 
something that would apply to your ballet.  So you handle it gingerly – 
sometimes you have to put in generic gobos, and sometimes you need to 
put in very specialized gobos, and you need to put the money where you 
really want to see it.  It really adds up, and it’s tough explaining it.  On the 
Cyberlights you can overlay a couple of wheels and use all of those tricks.  
By knowing my fixtures, I could get more effects out of some of the 
standard gobos...  The lighting in this reflects the moods of the music; it 



A Spin Around Moving Lights  20 

creates an environment to allow the dancer to perform...  We had 
conversations like ‘How do we recreate this with conventional lighting?’ 
We don’t.  So we’re going to take all the moving stuff. (Slingerland 44-47 
ff.) 
 

Theater and Opera 

 Though articulated lighting is used more in musicals, there is hardly a current 

Broadway show that doesn’t include moving lights of one type or another. Designers 

have embraced this new tool to secure Tony-Award-winning designs for shows such as 

Titanic, Smokey Joe’s Cafe, The Lion King, Annie Get Your Gun, and many more.  Since 

the majority of Broadway shows make money on the subsequent tours rather on 

Broadway, articulated lighting has maintained flexibility while reducing the total number 

of instruments that are needed for a tour.   

Two factors, cost and size affect their use by tours.  A touring company must be 

able to support the rental cost and the size of the lighting package must be able to fit 

within the venues they are playing.  For example, a show that has nine hundred focusing 

units in it couldn’t play in many theaters in the United States because of power issues and 

the size of the rental package.  The use of moving lights could allow you to reduce 

significantly the load-in time, focus time, and overall size and power requirements of the 

lighting package. 

 As in the dance world, the moving lights in theater allow for greater flexibility in 

controlling the space, color, movement, and atmosphere while efficiently using lighting 

positions. The lighting in theater serves to accentuate what is being said and, in that way 

helps to shape the tone of the show.  In most cases it supports, not reflects, the emotions 

played in the scene. For instance, Hugh Vanstone, the lighting designer for Doctor 

Dolittle at the Labatt’s Apollo Hammersmith Theater in London, had the challenge of 

changing the lighting on the set, a giant fiberglass flower, to support the emotions of the 
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characters when Dolittle arrives at Sea-Star Island. In response, Vanstone lit the petals of 

the flower by changing colors several times and creating rainbow effects with articulated 

lights.  To achieve multiple changes in intensity, color, and shape he used only a few 

instruments and one cue.  With conventional lighting, this effect would have required 

several specifically focused and custom-gelled lights and complex cueing.  The cost 

would have been measured in increased load-in, focus, programming, maintenance time, 

and labor.  Vanstone accomplished his objective with one programmer, one light, and the 

control board.   

Theater also makes the most use of the spot luminaire.  Their ability to zoom 

from a wide, flat beam with high intensity to an equally intense tight column of light 

makes these instruments desirable tools.  For example, the new Broadway show, Civil 

War, designed by Paul Gallo, uses the flexibility of moving lights to provide in one scene 

a special on the singers and, in others a wash light with a template during other scenes. 

 To some extent, the lighting requirements for opera are a combination of dance 

and straight drama lighting.  Opera demands the same precise timing and musicality that 

one finds in dance and the atmospheric support that one tends to see in theater.  Operatic 

lighting needs to provide the facial clarity of straight theater, the figure sculpting of 

dance, selective emphasis on appropriate scenery, and a wide spectrum of ambient 

lighting.  Articulated lighting has allowed at least one designer the flexibility to 

accomplish this.  For Houston Grand Opera’s production of Bizet’s Carmen, Ken 

Billington, the Lighting Designer had the challenge of lighting a shiny, Plexiglas and 

metal set.  He was able to light the wire mesh that supported the Plexiglas with automated 

lighting to create a myriad of effects to support the atmosphere of the show, emphasize 

the music, and add to the sculpting of the set and characters.  Because the show also had 
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projections for most of the scenery, it allowed Ken more control so that he could stay off 

the projection screens. 

 Another example of the great potential of the benefits of moving lights is San 

Francisco Opera’s 1996-97 season. Due to an earthquake, the company had temporarily 

moved to the Billy Graham Civic Auditorium while their home, The War Memorial 

Opera House, was under renovation. The typical rep lighting rig of twelve hundred 

instruments was reduced to three hundred to fit into the Civic’s circular grid and limited 

number of lighting positions.  Lighting Designer for the season, Tom Munn, used the 

flexibility of fifty-six moving lights as an opportunity to try out the new technology that 

would go into the renovated opera house. Being a thrust stage, he was able to use moving 

lights to prevent shadows for two-thirds of the house. This unfortunate situation for the 

company let Tom and his assistants have a successful run and emphasize articulated 

lighting's value to the new space.  Assistant Lighting Designer, Rob Hill indicates that 

without moving lights, visually, the season might not have been possible as it was 

written. 

 

Television 

Currently the use of moving lights in television is mainly limited to award and 

variety shows.  But if one of the difficulties of lighting in television is the need for 

brighter, flatter Hollywood-style lighting, moving lights make the most sense.  

Hollywood-style lighting involves lighting the actors more intensely than the 
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background, and lighting the background evenly.  The result is a dramatic atmosphere 

that otherwise would not be possible. Shows that use moving lights also tend to be 

theatrical in nature.  For example, several dance numbers at this year’s televised Grammy 

Awards were lit very dramatically through the use of moving lights.  Given the number of 

groups performing, either a large rep plot with limited effects would have to be hung or a 

smaller number of moving lights could be used to feature each group without being 

repetitive.  Still, it should be pointed out that significant fill light was needed so that the 

camera could pick the dancers up.  The use of moving lights in this way is mainly for the 

television viewing audience and it is a much different show live. The overall effect is a 

more visually stimulating show for the home viewer.   

Another advantage of moving lights is that if a camera angle is changed mid-

shoot, a crew does not have to get out the Genie Lift and refocus.  Sidelight can quickly 

become front light and Key light can become fill without the need for a full crew.  This 

could also reflect significant savings in time, money, and people. Robert Cashill in an 

article on the televised shopping channel, QVC, states about Lighting Designer Chuck 

Lester’s use of moving lights: 

Automated lighting from High End Systems and Wybron is used 
conservatively, but effectively, to contribute basic looks to the sets (like 
colored streaks in the windows, or moving logos) or during studio theater 
concerts. ‘We want to have innovative solutions, but within certain 
parameters,’ Lester says. ‘More dramatic effects like rich, saturated color 
washes and contrasts can be supported on the jewelry set, but after two 
months it was decided that New York-type runway lighting wouldn’t work 
on the fashion set; we have more pastel colors there now.  We’re most 
comfortable at Home [the home set], with lighter shades that match the 
woods of the sets. (Cashill 40-43 ff.) 
 

Rock and Roll 

 Rock and roll gave birth to the use of moving light.  From the mid-seventies to the 

present day, moving lights have played a large part in the majority of mega-tour rock 
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shows.  Typically, the audience has come to expect sweeping moves of lights and blasts 

of effects and washes.  As with dance, the use of moving lights in rock and roll is based 

on the music. Today designers synchronize elaborate displays of color and patterns with 

the music.  The stage can go from cool lavender for a love song to a bright wash of colors 

for a fast rocker.  An example of this is U2’s POPMART tour. Bruce Ramus, the designer 

on the tour, used High End Studio Colors to light the set.  He made the units the 

workhorses of the rig, creating disco type effects on the giant screen, arch, and PA 

systems to compliment the feel of the music. 

 Rock and roll seems to be the proving ground for a lot of the new technology.  

Tours often get the first crack at the beta versions  of new instruments, effect packages, 

and software. The most famous example is the debut of Vari*Lite’s VL Zero for the 

Genesis Abacab tour.  One reason is that rock shows can afford to be bolder with 

lighting, which allows new units to be road tested and pushed to their max. 

One of the unique qualities of the rock and roll programmer and lighting director 

is the ability to do live programming and design.  For instance, the lead singer might 

decide to perform his solo next to the bass player up center left rather than downstage 

center.  If a pre-programmed light cue were executed, it would light the wrong area.  The 

rock and roll programmer is able to adjust quickly and reprogram several cues ahead to 

compensate for the capriciousness of the singer.  If the lighting were done with 

conventional lights, there would be no way to adjust, and the show could suffer.  An 

example of this occurred in the Rolling Stones’ Bridges to Babylon tour.  Vari*Lite/Icon 

operator and Crew Chief, Mark Rick and Tour Lighting Director/Crew Chief Ethan 

Weber were left to clean up and maintain the show after the Stones’ Lighting  Designer, 

Patrick Woodroffe had left.  They indicated in an interview for TCI Magazine: 
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It’s an ongoing process, because the band is adding new songs 
constantly...  Because the band is constantly adding and subtracting songs 
from the set list, the two designers have to be constantly prepared to 
change cues. (McHugh, Sound and Vision 43-50) 
 

 Without having moving lights on this show, it would have been more difficult to 

adapt and do a flawless live mix.   

Duran Duran’s Medazzaland tour Lighting Designer, Alex Reardon was able to 

create a unique, spontaneous show that would have been impossible with conventional 

lights.  He says in an interview with Lighting Dimensions Magazine: 

I’m used to having one hundred or more cues programmed per song [with 
conventional lights] on a tour, and here I have about half that for a whole 
show.  It was a bit scary at first, but it’s fun.  It’s certainly a different 
looking show every night. (McHugh, Duran 31) 
 

Industrials 

 Industrials are another area where moving lights are being used to supplement or 

to replace conventional lighting.  Industrials include trade shows, product releases, sports, 

and special events.  In this area, the custom gobo is king.  Moving lights allow 

corporations to morph their logo around a convention center to attract consumers to their 

booth.  They can also help introduce a product by adding mystery and intrigue before the 

big initial disclosure.  For example, when Shick released the new Mach 3 razor, they held 

a product-release party for their sales reps. The sales staff walked through a long tunnel 

lined with chronologically arranged historical information about the company and its 

product.  The end of the tunnel led under the front of the stage and into the house.  The 

presentation began and at the climatic product-disclosure moment an intense, moving-

light show started, revealing that the stage was shaped like a giant version of the new 

razor, and the tunnel through which they had come was the handle.  The drama created by 
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the moving lights allowed the coordinators of the project to jazz the audience into a 

standing ovation. 

 Another example of moving light use was at the 1998 North American Auto 

Show.  There, several moving lights were used to accentuate and dramatize the latest 

concept vehicles. Automobile manufacturer’s corporate logos were emblazoned on the 

floors, wall, ceilings, and any other surface they could find.  This helped them create 

corporate name recognition with the new automobiles and concept vehicles. 

Sports events are another area where the use of moving lights has become 

standard.  At the entrance of a professional hockey or basketball team, one usually finds 

the players names being “flown” about the arena by moving lights.  Another example of 

moving lights in sports is the World Championship Wrestling (WCW) tournaments.  

Wrestling has gone high tech with lighting that is not as easily done with conventional 

lighting.  Frequently, moving light effects are being used to dramatize the entrances of 

the wrestlers.  Because it’s usually a televised event, the lighting needs to be as versatile 

as possible.  The lighting designers have to contend with constantly changing camera 

angles that would require a couple of guys and a Genie Lift to refocus with conventional 

lights.  WCW lighting designer, Jeff Bornstein likes to use articulated lighting because it 

can easily be moved from venue to venue where the entrances can change drastically. 

Name-dropping also seems to be a popular tactic at special events such as 

building dedications where the major financial backers’ names are blazoned across the 

new building or the sky.  The World’s Golf Hall of Fame and Museum in St. Augustine, 

Florida, used moving lights during its grand opening to display the PGA sponsors’ logos 

on and around the building. 

A good instance of moving lights being used for special events was a wedding at 

El Capitan Ranch in Santa Barbara, California.  For the event, approximately four 
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hundred fifty moving lights lit the sky and various set pieces borrowed from the Daytime 

Emmy Awards to celebrate the wedding of Chris and Maryann Edgecomb.   The 

reception was filled with several performances on two separate stages by people such as 

David Crosby.  Because of the vast differences in the events of the evening, moving 

lights was a great choice in pulling it off. 

 

Night Clubs  

 Nightclubs are all about effects. The main idea is to create a mysteriously exciting 

atmosphere that matches the usually loud, thumping music.  This is often accompanied 

by smoke machines, strobes, whistles, sirens, and a plethora of other machines.  

Designers in these venues often use an eclectic mix of moving mirrors, color splitters , 

and moving head instruments hung in so many positions that the patrons don’t know 

where the next effects’ blast will come from. 

 There are three key concerns for lighting in nightclubs: quality, functionality, and 

durability.  London’s Ministry of Sound (MoS) nightclub takes these concerns very 

seriously.  The club is a small, black box with bars for beverage service in key areas, that, 

because of its plain interior, needs to be brought to life with lighting. The versatility of 

the many effects packages combined with the movement of moving lights allows clubs 

such as MoS to create numerous atmospheres with little equipment.  Because they run 

almost year-round for hours on end, the lighting units need to be durable.  And since 

people are dancing amongst these units, spilling liquid is a concern.  

 

Themed Entertainment 

 Themed entertainment encompasses restaurants such as Planet Hollywood and the 

Hard Rock Cafe as well as family favorites such as Disneyland, Universal Studios, and 
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the Six Flags theme parks.  Themed entertainment for now seems to use moving lights 

somewhat conservatively. One example is Cedar Point in Sandusky, Ohio.  During the 

summer months, a nightly 11pm light show combines popular Cleveland-based themes as 

well as national themes using lasers, music, projections, and moving lights.  Everyone 

who has stayed in the park crowds onto a main concourse to watch the display.  Since this 

is usually the last thing people see in the park before they go home, it is great PR.  The 

show employs a wonderful mix of all the types of lighting mediums that would be more 

difficult to achieve with conventional lighting. 

A good example of using moving lights in the area of themed entertainment is 

Disney’s Light Magic at Walt Disney World in Florida.  Brian Gale of Disney 

Imagineering was the Lighting Designer for the project.  He used eighty-four VL6s and 

several AR5s controlled by a pair of Whole Hog II control consoles to create a multitude 

of looks.  Each float stops at fourteen different locations and each location has its own 

unique light show.  One of the benefits of using moving lights is that as the floats move 

down a winding street, the lights can follow the floats.  And, the next bank of automated 

lights can pick up the lighting further down the route, making it possible to maintain 

seamless vibrant effects.  

 

Architecture 

 As new buildings go up or historical buildings are renovated, what better way to 

emphasize the structure than with moving lights?  When a person is driving down 

residential streets at night, homes are often lit to accentuate particular features, such as a 

tree in the front yard lit with accent lighting or the facade of the house lit with edge 

lighting.  These same ideas can be done with moving lights adding movement into the 

mix.  Buildings and bridges likewise can benefit from the use of moving lights to point 
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out interesting features of the structure.  Architectural lighting designers want to add 

visual interest and dramatically catch the public’s eye.   

          The lighting of the Ben Franklin Bridge in Philadelphia is a good example.  George 

Izenour and his son’s architectural firm designed a lighting system with moving lights 

that started a new way of thinking about architectural lighting. Not a single light needs to 

be refocused, and they were all installed at ground level so maintenance was not a big 

concern.  The lights were designed to uplight the catenary and suspenders of the bridge 

and the colored beams from the lights would move with the train as it passed.  The 

Eastbound side of lights is separated from the westbound side of lights.  This created a 

unique visual effect.  The key element is that a designer can reprogram the lights to music 

on the Fourth of July or any other celebration simply by looking at a model in one of the 

two towers and programming a computer.  

          Another example of architectural use of moving lights is the Crown Casino in 

Melborne, Australia.  Lighting Designer, Norm Schwab, lit the entrance to the Seasons of 

Fortune Atrium Experience gaming area.  With the use of moving lights he was able to 

flow between the four seasons depicting flowers and plants native to the area by using 

custom gobos.  The set up serves as a type of traffic light.  When the casino is too 

crowded, the light and sound show starts distracting the patrons from entering the casino.  

When the casino crowd shrinks, the lighting displays a wallpaper effect.  Several other 

moving light systems were designed into the inside and outside of the building to 

accentuate the architectural features and add interest to the space while reflecting the 

natural surroundings of Australia.  The visual achievements of the lighting design could 

have been more difficult to achieve with conventional lights. 
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CHAPTER 3: 

Interviews and an Overview of the Process 

 

 This section examines the general “how and why” moving lights are used in 

professional theater and how they have altered the process of lighting a show. The 

material was obtained from conversations with designers, programmers, production 

electricians, distributors, and manufacturers. It deals with subjects such as budgeting, 

load-in, tech, the design, the attitude towards the technology, and communication issues. 

Originally, the intent was to interview fifteen top practitioners in these fields.  After a few 

of the interviews I concluded (and my advisors concurred) that the information and 

attitudes were similar enough that the six transcribed here would fairly represent the state 

of the art.  

 

The Interviews 

 The following is a collection of interviews of lighting professionals.  Their 

contributions to the lighting industry highlight them as leaders in their respective fields.  

Each person interviewed has extensive Broadway, dance, opera, industrial, or television 

credits.  Each interview details their experience and knowledge of moving lights and 

helps point out the shortcomings and benefits of using this equipment. 
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Steve Cochrane  

2/8/99 - Terrytown Diner, Terrytown, NY 

Steve is a freelance Production Master Electrician who has worked on numerous 

Broadway and regional theater shows.  He also works in television and touring 

productions, and participates with Jules Fisher in conducting lighting Master Classes in 

New York City.  Currently he is working as a moving light specialist for BASH Lighting 

in New York. 

 

RAY:   Do you feel as a Production Master Electrician that there has been enough 

product literature or things like that to be able to help the Lighting Designer choose the 

appropriate moving light for a given situations? 

 

STEVE: Yes and no, I'm sure there is a lot more literature available than I've ever 

resourced and taken advantage of and certainly more than most designers have taken 

advantage of.  It's very much the small nature of the business sort of lends itself to 

someone seeing that someone else used something in what struck them as a similar 

situation so they would take advantage of it.  Generally, when I see designers, we kind of 

emphasize you know that if myself were asked to point somebody in a particular 

direction, you sort of play up what you know.  What you've had experience with.  What 

you've had good or bad experience with.  So I think the primary venue for exposure in 

our sort of New York based market is what you've seen.  Which is quite a bit, New York 

being exposed to what it is.  And the shops and various manufacturers who've taken the 

time to do the workshops, the on-sites, and the lab situations.  With the kind of 

investments made in money, and time, and prestige, and reputation, etc. not very many 

people are very willing to do things on spec.  Gheese, in the book it looks like this should 
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do this and you know they are so expensive to rent and time-consuming in the sense they 

are so expensive to program, you might take your chance on one.  If you had a package of 

stuff you knew was reliable and could do what you wanted, you might say that, “well, I 

always wanted to try the VL6s, so I'll ask for two of them,” or something.  So that's been 

mostly my experience.  It's inherited information so that's where it comes from. 

 

RAY:  What brand would you recommend to a lighting designer?  Do you feel 

that maybe you have sense of product loyalty because as you put it "It's inherited 

information" to you? 

 

STEVE: No, I feel not necessarily a brand loyalty in a certain sense.  But if I were 

asked for my opinion, I think I would be more apt to – within the things that I know – 

suggest something that I thought was appropriate to the task as opposed to "I only use 

High End products,” or, “It must be a Vari*Lite."  [I would consider] whether or not there 

is a space, a weight, a time consideration, a budget consideration, whether or not it's 

important that the fixture move.  You discount some lines of moving lights because it's 

important to see the thing wiggle around.  The result of the wiggling is not appropriate 

for some things, [but] is appropriate for some things.  Again, as people have specialized, 

you know, whether it's a wash unit or a non-wash unit, or whether we can afford separate 

control.  For example, a certain group or certain line of fixtures that can only be 

controlled with their protocol sort of the Vari*Lite and the Artisan Console, the Icons 

and the Icon Desk.  There was time where there was an earlier generation line, case in 

point of High End products, that will do a lot of things on DMX but really would do 

much better if driven by a High End protocol and one of their consoles.  They've opted to 
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get away from that in newer generations but there is still a lot of older generation product 

out there that works much better on their controllers.   

 

RAY:    What brands of moving lights have you worked with the most?  Which do 

you feel most familiar with? 

 

STEVE:  I'm most familiar with High End starting with Intellabeam and Cyberlight 

and into the new Technobeam, The Studio Spots and [Studio] Colors.  Only because as a 

non-Vari*Lite product, Intellabeams were the first, best available instrument.  They were 

appropriate for large scale/small scale situations.  They were small enough and affordable 

enough you could hang them flat to a ceiling in a ballroom.  So [Intellabeam] was kind of 

the first non-Vari*Lite workhorse of the industry.  And I think, simply, they have made 

things better since then.  I've certainly been around plenty of Vari*Lite productions,[and 

also] the Martin line, the Superscans, and the Goldenscans. 

 

RAY:   Are there certain aspects of the different brands that you find you would 

like to see more of?  Are there certain features of High End that you find yourself drawn 

to more than say a Vari*Lite, or do you feel it's more application specific? 

 

STEVE: Basically, you can make them all do the same kinds of tricks.... There are 

so many comparable products now that will do the same thing, paint the same kinds of 

pictures – you know, be able to be tinted to a particular color temperature – that it 

becomes more about intensity at this point, the amount of light that can come out of the 

front of the unit.  You can always tone something down; you can't make it brighter.  In 
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this day and age of more and more and more…  certainly, a lot of decisions are based on 

“I need a Cyberlight because I need that punch” and that kind of thing. 

 

RAY:  Are there certain attributes that you wish moving lights did have or are 

there attributes you wish could be improved upon.  For example, the VL7a has shutters.  

Is that something you wish they all would have? 

 

STEVE: Yes, it would be great if they could all have them.  It would be great if 

they all could be retro-fitted to have them right now.  It's a great tool – especially for 

playing with on scenery.  Light in the world is inherently not round.  Somehow in a 

philosophical sense it smacks me with "Well I'll just order a whole show in 6x9s because 

I can push in the shutters" is not really what I think should be done.  It's just the further 

evolution of moving lights, the ultimate intent being, “Let's create a fixture that will keep 

you from needing any other kind of fixture.”   The original selling point of moving 

lights...was, “ you can replace six lekos with this.  You can cut down focus time.”  [The 

rig for the HBO, February 5th, 1999] George Carlin special was all moving lights that 

didn't move.  The one-hour special came on and there was no evidence whatsoever of 

moving lights.  I know for a fact that the entire rig except for the audience wash was 

moving lights.  Designers are starting to work in that because they don't have to make 

them move, but if they have to move from over here to over there to bail themselves out 

during a ten minute spacing rehearsal, they can do that without having to get a lift out.  

Their trims were at forty odd feet so nothing was in camera shot.  You can’t just fetch out 

the Genie Lift and run right up and refocus these dozen lights because somebody decided 

they're going to move a camera angle over here.  And now where that could have been a 

shadow before it needs to be bright light or it needs to be a pattern or what was key needs 
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to be fill, and what was fill needs to be sidelight.  All those thing you can do with a 

moving light and the more attributes that they have like "I can whirl that light on over 

there and it can light this piece of scenery or not light this piece of scenery because it can 

run in a shutter.  It is a continually more important device. 

 

RAY:   Right now we have the moving mirrors and the moving heads. Do you 

think there will ever be a need or a way to move on tracks?  Or is that something you've 

seen already? 

 

STEVE:  Well, I know for a fact there is an in-house broadcast studio at the 

Chrysler Headquarters in Detroit. And I think they were called Deathray Cyberlights or 

Deathray Intellabeams, but they were very bright.  There were a lot of them, and they 

were trimmed very high but they were all on individually motorized trolleys on an 

interconnected grid situation.  Prior to lighting the show, all in a remote sense, you could 

also hang the show in a remote application.  You take your toys and your blocks and you 

move them around to where you thought they should be and then you start lighting.  Any 

and all of that has potential and, certainly, in any kind of open space such as a concert 

environment, that would work.  I'm sure there will come the day [when] just as you have 

a rep hang of conventional lighting fixtures, your going to have a rep hang of moving 

lights.  And whether it's primarily wash luminaries from the rear because that's what 

people use as back light, with a handful of focusable units mixed in there, units from the 

front with a different focal length inherently than the ones on stage.  I guess that's all 

coming eventually.  The flexibility of that kind of thing is just too many years away to 

think about. Just because of all the scenery and everything else that gets in the way in sort 

of a Broadway sense.  Certainly the concept of them has replaced the moving towers in 
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the original Dream Girls set.  Those towers are a visual representation of something in 

the fifties, but the idea of moving the light fixtures as a part of the whole scenic look of a 

show happens more and more.  You see more and more exposed grids with lighting 

fixtures on them and part of the fun of all that is not only that they are exposed lighting 

fixtures but exposed lighting fixtures that are continually changing.  They are able to be 

in motion.  You see a lot of shows [in which] the choreography of the lighting fixtures 

is... as much a part of the choreography as the actors, the dancers, and the scenery. 

 

RAY:   Do you see that as something more from the rock-and-roll side of the 

industry? For example, you go to a Genesis concert and you expect to see the lights move 

across the audience and all over the stage.  Is that now bleeding into the theater?  

 

STEVE: Well I think that the theater, other than revivals, the theater is – except for 

historical pageants that we don't buy into anymore – theater of the moment.  We've 

certainly had a lot of successful revivals now.  They are successful because they weren't 

necessarily nostalgic and reminding you of better times, but because they were simply so 

well done that you can see A Fiddler on the Roof every single year and it would be well 

crafted because it's so well written.  But it was congruent to its time.  What we are seeing 

now is also congruent to its time.  Hopefully, it will be well written and well orchestrated 

and well staged.  But it is a reflection of what we see in the rest of life.  So, yes, moving 

lights had started to appear on Broadway after they had started to appear at concert halls 

and the arenas pretty much because that's what we are exposed to in terms of television, 

in terms of movies.  You go to the half-time show at the Super Bowl, the introduction of 

the players at the beginning of a Nicks game, or a hockey game these days, part of it is 

obligatory and part of it is inexpensive fun in a certain sense.  You get a lot of bang for 
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your buck.  It's impractical to shoot off fireworks with everybody's name but you can 

certainly wiggle around a lot of moving lights and stuff.  So it's just a reflection of our 

time.  Writers of our time write of their time.  I know there are set designers around who 

are reaching into the soul of the material, but in reality everything has a foundation.  It's 

the rare genius who plucks a new form, a new shape, out of nothing.  It's the look of the 

doorway you've passed for the last twenty years and never noticed and now you've 

noticed it and it clicks and you say "Gee that's the shape I was looking for." Or that's 

what the door should look like in this set.  So it all goes hand in hand.  And now I think 

even more so as live performance tries to compete on equal footing with everyday life.  

Just look at the leaps in what computer animation has done.  There are just so many 

visual stimuli these days for everyone that when you have great and powerful words there 

is an obligation still to give them something that they think of [as] appropriate visual 

quality.  And it doesn't mean that the moments of a single person on stage with a follow 

spot won't exist but those have become the asides and are more powerful.  You know 

when the words are so strong that you can get away with this.  But your sort of everyday 

stock and trade show… I don’t' think people can spin out that there will be a “right night” 

play of this season and it will be timely and of the moment and we will go on.  And next 

year there will be a new one.  I think that's the kind of thing the public doesn't accept 

anymore and it's the special property that runs and has a life and I think all of those things 

are the influence.  You have to keep up with the Jones's.  So a part of all that, beyond the 

words, that stuff has to keep up with reality around.  And reality around is growing at 

such a pace, that visually; the entertainment business is trying to keep up. 

 

RAY:   So how do you feel as a PME that dealing with conventional lighting and 

moving lights has affected your process of dealing with your job? 
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STEVE: Well it's a pain.  It's a pain you have to accept.  I'm old enough to have 

been of the generation of road boards and piano boards.  If you had a show with 250-300 

lights on it, it was this massive project and you had three or four assistants.  Now you 

have your thousand-unit show and it's you and perhaps one assistant because in a 

playback mode you can get away with that number of people.  So a lot was enough.  So 

now on top of a lot you add a layer of complexity that didn't exist before.  I think so far 

that it's kind of been addressed in two ways, both of which in their own ways have been 

satisfactory.  The first way was, at the beginning of all this there were Vari*Lites and 

Vari*Lite had a system whereby you had to buy into the Vari*Lite system [that] would 

become the principle lighting device of the show or an adjunct lighting device of the 

show.  You still had to go with a Vari*Lite system, which consisted of a console that spit 

out Vari*Lite protocol, certainly a Vari*Lite tech at the very least, a Vari*Lite 

programmer, and that's what it is.  That's what you had to buy into if you wanted to have 

moving lights.  As competition came along there was a very bizarre period where there 

was Vari*Lite and there were alternatives.  This pretty much simply meant that you, now 

that they've taken away the Vari*Lite tech and programmer, had to deal with it 

exclusively.  It was stuff that ran on it's own system but you didn't have to have a 

Vari*Lite guy for it because it wasn't Vari*Lite.  Fortunately, we now sort have leaped 

into the transition of at least now there are two concepts: it's either a Vari*Lite or is 

basically something that works on DMX, which is pretty straightforward in that from 0-

100 in a DMX world the light is going to do something.  The light is going to turn one 

way or it's going to turn the other way, this is going to open or this is going to close, or 

this is going to go faster or this is going to go slower, this is going to be green or blue.  At 

least it's now user friendly in the sense that it's talking the same sort of terms as your 



A Spin Around Moving Lights  39 

basic leko that you’re always familiar with it, just more things.  But there is still the issue 

of programming time and, when you get some number of moving lights, just the necessity 

of needing another programmer.  It is generally a separate console.  And then at the end 

of the day all that goes away and often you are left with a single console running 

everything and you are certainly the only person left in the building who is answerable to 

maintaining stuff.  A leko either turns on or it doesn't.  If it doesn't turn on it's a breaker 

or a bulb or the dimmer is bad.  If the dimmer is bad you can plug into another dimmer, if 

the cable is bad you replace it with a spare piece of cable, and if the bulb is bad you can 

change it, and then it is simply pointed where it used to be pointed.  And you can walk 

away feeling pretty good that it's going to work tonight just the way it was supposed to.  

Certainly, there are many more issues with an automated light.  There are moving parts in 

it.  Is it software or not software that made this go wrong?  If it's hardware, what of the 

five hundred moving parts could it possible be? What is it not doing and what can that 

possibly mean to me?  And now I don't have time so I'll just take it down and put the 

spare up.  Then how am I going to be sure that the spare is fundamentally oriented 

exactly, and its motor speed is all the same, and its calibrations are all the same so it's 

going to do the same things that the other one did?  So you love the idea of people using 

them to the max if that's what it takes to make them have more value, but the other part of 

you wants them to only use it once.  Because well if I can make it do that one thing than 

we are good.  It's certainly added a level of complexity.  Its costs are high.  There are a lot 

of hidden costs.  Some are not so hidden, such as programmers that people now have sort 

of accepted as a fact of life if you have any kind of moving lights.  I think that people 

have almost accepted the fact that if you are going to have a Broadway show, you are 

going to have moving light programmers.  Beyond that there are certainly considerable 

hours in the week in a maintenance situation.  Even if you argue that the moving light 
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replaced twelve lekos somewhere, I guarantee that I could maintain groups of twelve 

lekos over a course of time at a more efficient rate both with cost and dependability than I 

could a moving light.  So there are those costs involved. 

 

 RAY:  Speaking of budgeting how has that affected how you deal with the 

producer?  How do you communicate to the producer what the ramifications of the actual 

costs are? 

 

STEVE: Well, I think you have to be straightforward about the thing.  There simply 

is a cost factor involved.  You’re never going to get the same kind of discount from 

anybody on a moving light that you would on some conventional piece of gear for two 

reasons.  One that it’s not something that is mostly paid for already because the way this 

industry has changed with new demand for new products and wanting to be new and 

fresh and use a new product.  You’re always looking for the newest, the latest, the 

greatest, the best, which implies that it hasn't been floating around your inventory for x 

number of years garnering income and so shops can only discount something a certain 

way.  You can't keep putting stuff out the door you’re losing money on. You can take out 

pretty much industry standard Source 4 leko and give it away, or if you’re a producer you 

could go and ask for it to be given away, because four years from now that should be a 

perfectly fine Source 4 leko.  It took a lot of years to take that big leap to a Source 4 

optical technology.  So the odds are pretty good that it's not going to be outdated.  If it's a 

575W, it's already outdated, but you can modify that.  But the basic unit is probably not 

going to be outdated for a goodly number of years, so you can wheel and deal.  A moving 

light, state of the art, is state of the art for this year.  You have no idea what is going to be 

state of the art next year even from the same manufacturer.  They're in the business to sell 
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stuff so they are going to be coming out with innovations.  So there is that expense.  

You've got simply a rental expense. There is a packaging expense, that the larger the 

shows are the more concern there is.  In the sense that 24-25 lekos on a pipe take up this 

amount of room on a pipe and weigh this much and a comparable number of moving 

lights jammed into the same space weigh a lot more and take up a lot more room.  So 

there is all that kind of controversy.  You know “I need to hang it on some strange space, 

not a conventional balcony rail.” so there is a build-out factor and a weight factor that 

you've got to allow for.  Then you've got your programming expense that generally, at a 

minimum, is going to cost you another console of some kind for some period of time and 

all its inherent stuff…monitors, etc.  It's going to cost you the programmer. And if you've 

gone this far, you want the best so you're not going to get a kid off the street to program.  

So you are going to spend big money on a programmer that is really good.  As designers 

cultivated relationships with electricians, there was a time the most important person for 

the lighting designer to recommend was the followspot operator.  There were all those 

relationships, "I use so and so because I know the kind of job they're going to do.”  Now 

the same thing is kind of true for programmers.  Somebody knows how to work in their 

style and knows when they say "Make me a so and so" they know what they are talking 

about.  My “teal” is that persons shade of this that and the other.  So you've got that 

expense.   You look around and see occasions where it has driven productions into 

another lighting assistant.  In the evolution there was a designer, then there was an 

assistant because an assistant had to keep up with all the tracking notes and stuff because 

it wasn't computerized and so [tracking] who moved what lever and what number is what 

the assistant did.  Than you got into the age where the board could make you a copy of 

what you did, and that's where the assistant as opposed to the associate became pretty 

much the front-light organizer in the musicals and stuff.  So now you can add that other 
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layer back.  So now for big musicals you've got a designer and you've got an assistant 

doing followspots and you have an assistant sort of keeping focus notes for the moving 

lights, flow and what scenes did we use what fixtures in.  How many are in line right now 

so what can I use for this next little thing that comes here?  And what if I want to be able 

to fade them instead of jump from color to color and all that.  So just across the board 

you've added this layer of complexity that you didn't have. 

 

RAY:   Are there any recommendations you could make or what short cuts or 

tricks have you used to smooth out that process? 

 

STEVE: I think from a design point of view, from tech period through previews 

into the show is frozen into vis-à-vis onto Broadway, I don’t think you can simplify it.  I 

think that the only things you can talk about in terms of simplification are being able to 

assure all the parties involved that they are getting the most for their money.  From an 

electrician’s point of view, if you have some background with the designer and they 

respect your opinion and you can give some input into the types of moving lights that 

you’re using: “Because of what you want them to do maybe I can be helpful in pointing 

you in the right direction.  Maybe I've seen something you haven't seen or some pitfall 

that you don't know about that could jump up and bite us here.”  The designer [has to be 

given authority to] name a programmer.  It's got to be one they've worked with before 

who knows the designer. The short cuts come about because, “When so and so says this I 

know what he means,” and we don't have to reinvent the wheel, now we are going to 

modify the wheel in a certain sense.  So those become the tricks.  And in terms of long 

term economic accountability, it becomes very much like everything else.  Let's not put 

fixtures over there because you can't get to it.  It's going to be a four-hour call with six 
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guys to clear enough scenery to get a lift in here to get up there and get that light down to 

get it fixed; etc.  And what do you do if this unit turns out to be where you've put all your 

marbles.  This scene really can't happen the way it's supposed to happen if that fixture is 

out.  So we move heaven and earth and hold the curtain and "Hey, go grab guys off the 

street so we got enough people to get a ladder call together at 6:30 in order to get this 

thing fixed."  I mean those are the things you have to watch out for. 

 

RAY:  How have moving lights affected your load-in process? 

 

STEVE: On your standard Broadway shows it's made it harder.  Certainly back to 

the "Did it replace twelve lekos?" Great you didn't have to focus it before you broke the 

yellow card to finish focusing.  But I'd be willing to bet that I could focus twelve lekos in 

less time than you’re going to spend programming this one light to do one thing.  So once 

you move onto the second moment in the life of this unit, you are not ahead of the game 

in that sense.  It simply made it harder.  The fixtures that operate with the most efficiency 

because of cooling or this, that, and the other. Silent operation is an issue.  As an example 

they are 220V units.  I got a multi-cable on a pipe with four extra circuits.  Too bad you 

can’t plug that Cyberlight into that circuit.  You can't plug that Martin into it.  It hasn't 

simplified anything in your sort of classic Broadway show. 

 

RAY:  Do you have any ideas or suggestions to what could simplify it? 
 

STEVE: No, I think we are back down to a situation by situation approach to it.  

Just as an example that George Carlin special I was talking about the other night.  If you 

look beyond the rental of the gear let's say.  What happened from the time it hit the door 
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until it was over scenario that was probably the most efficient way to go.  So they were 

able to design what was a very good looking, static show.  This choice of color over here 

and this choice of color over there and this gobo here and this piece of texture over here.  

It was for that scenario an efficient use of moving lights even though they didn't move, as 

long as they are just a part of the system.  Make them all 110V but you can't do that.  

Let's change all the lekos and make them 220V then we can use that same piece of cable.  

Well we probably are not going to do that. 

 

RAY:   It seems to me that you see a difficulty in combining conventional 

instruments and moving lights. Are there other difficulties you've run across? 

 

STEVE: No I don't think fundamentally.  Where I run into obstacles are on little 

short-term projects.  You know, projects that can't afford the time to do the kind of 

homework you do, the kind of preparation you do on a Broadway show.  It's just 

differences of units all together.  Back to a leko or fresnel, if you plug it in the odds that it 

is going to work are very good.  If you plug in a moving light you have only begun the 

process of it working.  There is an address issue and a parameters issue and a protocol 

issue.  Do you want it to read left and right or right and left?  Do you want it to read from 

top to bottom or bottom to top or sideways?  Or do you want it to read left to right every 

third time.  All these things are possibilities, unless you work with the same units all the 

time, day in and day out. [These are] sort of the foibles of each of them.  You know the 

kind of things that will trip you up.  I remember one horrendous night where after a very 

long day of things not going right and then a whole longer evening of trying to program 

and we kept putting off the programming.  We had a handful of Cyberlights. The basic 

structure of the show was done and I spent hours not getting them to turn on at all.  And I 
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was so punchy at that point.  They were doing everything else.  I could look at the mirrors 

move.  I could hear things whirling.  It took me two hours to remember you need to open 

the shutter.  They where whirling around just fine but I couldn't see them.  I kept 

dragging out ladders and checking addresses and so on.  If it had been twenty-four hours 

earlier I would have remembered about the shutter.  It was just one of those kinds of 

things. 

 

RAY:  How have you found product support? 

 

STEVE: Frankly, like anything else.  The manufacturers are interested in selling the 

product.  There not as obviously interested in supporting the product.  They are not as 

aggressive about supporting as they are about selling.  It's kind of the nature of the beast.  

So then you start counting on shops and stuff to have the sort of expertise or to have the 

interface with the manufacturer.  Again, back to the beginning, one of the virtues of 

Vari*Lite and the Vari*Lite system, if you bought into it, was there was one system that 

needed to be repaired and there was a person there who was qualified in repairing.  It had 

the secret handshake and the kit with the spare modules and this and that and the other 

thing.  And again there were only a couple versions of moving lights so you saw them 

sort of time after time.  You could get a handle on what was probably wrong.  So it's like 

anything else.  The more you have available, the more you have different options, each 

with their own little tricks of the trade, each with their own little manufacturing 

processes.  Each one uses a different motor and a different way to drive that motor and a 

different way to control that motor.  There are hundreds of parts each sort of site specific 

to one particular brand of moving light and one particular fixture with in a group from the 

same company line of moving lights.  You can't be your own resource because just to 
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keep up with that would be a full time job and that is not afforded at this point.  So you 

are dependent on the shops.  So to just go back to an hour ago, there are certainly 

circumstances where that would be a driving factor of recommending a particular moving 

light over some other moving light. Because this local shop has a plethora of this 

particular kind of moving light so it's easy to negotiate spares.  This is the fixture they 

have so their electronic staff is well versed in dealing with these.  So it can diagnose 

what's wrong and change a component. 

 

RAY:  So how do you feel moving lights has changed your process with regards 

to the lighting designer and programmer as far as communication is concerned? 

 

STEVE: Often there have been occasions where the moving light package has been 

small enough and it's a particular kind of fixture that's it's just been incorporated into one 

common system. And it's done just with the right number of tasks involved, or it's just 

sort of been fru fru, flash and trash as it were and so you are continually in the loop in 

terms of being asked for your input in terms of programming.  And it becomes one sort of 

system wide thing that you've been in charge of.  You can have sort of a big fish in a 

small pond kind of attitude kind of thing.  And there are increasingly occasions where 

you feel like you are just building service trade.  There was always this kind of esprit de 

corp differentiation between the house electrician and the production electrician. He was 

there to make sure the light bulbs were this, that, and the other and you were doing art.  

And now often the feeling is it's the moving light guy who is there to do art and you are 

kind of there to make sure he gets supplied with power and control and enough Little 

Lights on his table out front.  He'll call you if when he needs something.  So that's 

certainly a part of it.  Meanwhile I'll just continue my drudge of maintaining my thousand 
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lekos because those are just sort of inconsequential to the moving lights.  And that's an 

attitude, even if it's not expressed, it's just a feeling you get. 

 

RAY:  How has it changed the way you deal with things like focus charts, hook-

ups and things like that? 

 

STEVE: Well focus charts for moving lights are an issue.  One thing it should have 

done already and it hasn't done in a cost sense is that the lighting console should now all 

be in the front of house.  So many moments of the show are now so site specific, because 

of the choreography and everything else, they are unable to be standardized.  It's just like 

the audio mix.  If the A1 [Audio 1] can't hear the show, the MO [Mixing Operator] can't 

mix it.  If the board operator can't see the show in real time, in full scale, with peripheral 

vision, it can't be maintained as well as it used to be.  And it's also become like the 

telephone game.  You have to depend on somebody, some stage manager who saw the 

show last night explaining to you what was wrong with this particular lighting cue.  It 

certainly is easier to say, I think some light in the balcony rail has dropped.  OK, let's go 

do lighting check and if it shows up in the orchestra pit instead of on stage we all know 

what we are talking about?  So if I put it back where it belongs we should be fine.  If it's 

not fine then something has changed.  The choreography has changed, the direction has 

changed, the blocking has changed, and somebody didn't do what they're supposed to do.  

We should have somebody come back in here to take a look and lets adjust or just tell me 

Jane who replaced Judy doesn't move over there for this cue, she moves over here.  So 

maybe it should be area two a little higher instead of area one. We don't really need to 

involve the lighting designer.  It's just a fact of life.  It's more problematic and it's 

certainly not easy to explain when it was the angle of the moving light which made a 
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shadow over here and looked good to everybody and now something shifted…  It's tough 

to explain so you end up going out and trying to simulate the scenario during light check.  

And if you can't get the scenery in place and stuff it's not quite the same thing.  So it 

becomes a little more complicated.  You are less sure that everything is doing what it's 

supposed to do all the time.  It would be the kind of thing that down the road another 

evolution of the thing would be to refine the royalty payments for lighting designers and 

somehow bundle it in with a maintenance fee.  You know, some assistant designer you 

pay some sort of stipend to who as part of that sees one of the eight performances every 

week of a continuing show to make the kind of visual notes that need to be done. 

 

RAY:  So where do you feel this technology might be heading and how do you 

think it's going to impact the industry? 

 

STEVE: Something that the handwritings on the wall about now, and it kind of 

goes hand in hand with our toys progressing as everybody else's toys progress, is the 

whole concept of virtual reality.  The whole idea of being able to pre-program using 

computer generation, you know, being able to visualize the set, visualize the people on 

the set like with Virtual Light Lab and WYSIWYG and those kind of things.  It could 

probably go a long ways toward advancing the use of moving lights even more and could 

somehow start impacting in a positive sense what the cost is to use them.  Any designer 

worth his salt could put in sort of in advance in blind can get in like blue washes and pink 

washes and things.  So if all of a sudden you can start seeing more and more variations on 

a theme and this template and how it could look on this wall.  Will it be fully on this wall 

or half on the wall and half on the floor?   The more you could do in advance, the more 

you could do off line somewhere the better.  Certainly time and money are being 
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expended but not hoards of people's time and money.  That would be a "down the road" 

feature I would think.  The way the whole system is moving certainly, as everything else, 

they are going to continue to make automated lights optically better, mechanically more 

reliable, all those things will help.  I think everybody has bought into the possibilities 

now.  I just can't for a lot of reasons realize those possibilities.  So as they make things 

faster, smoother, cheaper, etc. then you can.  If it becomes inexpensive or not even 

inexpensive but the nature of the growth of this part of the industry, as more products 

come along and original products become obsolete. Or even if it doesn't become obsolete 

but a product so saturates the market that it lasts for year after year and then the price 

becomes less and shops just in terms of cleansing inventory start selling off older models.  

There was a lag between when computerized lighting hit Broadway and when 

computerized lighting hit colleges and that kind of level.  There is the same lag now 

where certainly if I was in the buying division of a college, I would put my money into 

PAR cans and lekos right now.  But there will come a time where you can put more and 

more money into automated lighting.  I don't see a time when the fundamentals will 

change any time soon.  I think you'll see that more in pre-professional levels and so you'll 

end up with people who are hot shots at the stuff.  You'll hit a day soon where the 

services of the Production Electrician now really becomes like…yeah, maybe it is a 

service industry.  Maybe the second hand electrician who is in charge of hook up and that 

the lights have their power, etc.  And the one and only electrician is the guy who says 

"Gees, I've been doing moving lights since I was fifteen.  I can program any kind of 

moving light there is as fast as you can think about them.  Go ahead. Trust me."  That's 

just old war-horses and there are newer people coming along who are more and more 

computer literate and all.  You have lighting consoles out there that can do amazing 

things but don't speak English.  The concession on conventional consoles, even the 
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newest level consoles, is all based on this concept of how are we going to take the older 

generation designers and electricians and make them feel comfortable with this computer.  

Well we will just make it speak English.  Well by making it speak English, we've made it 

slower and it can't do as many things.  So as you have people coming along who are used 

to different things or who are specialist like Rod McLaughlin who programs moving 

lights.  When he is not being paid by somebody to program moving lights, he is out there 

on his own looking at how you can control moving lights and all of its sort of various 

forms.  He can hot rod on consoles that don't speak English. I can't.  I have to keep 

consulting the manual.  Well if you really want it to do this, than you need to do this and 

this and this. 

 

RAY:   So to kind of wrap up here, out of everything we've talked about today is 

there any kind of wisdom you would like to impart about moving lights or on anything 

we haven't covered? 

 

STEVE:  The only thing I would like to impart would be as it stands right now, this 

particular day and age I think for a lot of reasons, for reliability, for cost, for all of that… 

moving lights should be used as needed.  It's still icing on the cake in a certain sense in 

most situations and should be thought of as such.  If you stay on top of the situation you 

can see where they can be more and more effective as the time comes on, because they 

will be.  Eventually they will all be moving lights because why would you even buy a 

light that can't do all these things.  Pretty soon cameras will be able to shoot in the dark 

just as well so the need for broad stroke illumination that we think of now, that has driven 

the industry to where it is now won't exist.  The ability of moving lights to render the 

fancy stuff but also broad stroke illumination.  But you will still always need it when you 
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have got a show playing in a 5000 seat house.  People can only be so close and there will 

always somebody who is a long ways away and it has to be x bright because the human 

eye is not going to change. There will certainly come a time when you can go and look 

out at a standard front of house at some theater you come to and instead of seeing a bunch 

of lekos hanging out there you see a bunch of moving lights.  Because they can be the 

artsy fartsy light if you need them to be that or they can be the wash if you need them to 

be that.  It's where we are going because it makes sense.  Why invest any time or money 

into something that will only do one thing when you can invest in something that can do 

more than one thing?  You can hang it in the same space and eventually it will be as fast 

to program, as fast to use, etc.  Some applications soon should be able to save you 

money.  You don't need to go cutting a new piece of gel for it just because Jack came in 

instead of Bob.  If Jack's show wants this pink, we can make this pink.  If Jack wants this 

pointed over there no problem.  We'll point it over there for Jack.  Oh well Jack was here 

last week.  We'll just put in Jacks disk and there it is.  Point it to Jack's show.  And there 

it is the future. 
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Rick Baxter 

2/17/99 - Rainbow Gardens Restaurant, New Haven, CT 

Rick is currently a freelance production master electrician working on Broadway 

and in industrials.  His over twenty years experience also includes rock-and-roll and 

touring shows. 

 

RAY:  I was wondering if you could start by giving me a little bit of your 

background.  Where you come from, your education, and what you’ve been doing. 

 

RICK:  Well I started out doing all this kind of stuff in jr. high school, high school 

in the 60s, and in the 70s I went to University of Michigan.  I started out actually as a 

music major for one year then switched over.  I went on the road for the City Center 

Ephington in 1975 with John Hausman’s company for two and a half years.  I toured with 

them as their lighting supervisor.  Interestingly enough Doug Schmidt was the set 

designer back then and he’s the set designer for Civil War so I’ve got a twenty-five year 

relationship with him right now.  So I went from there to working with ballet companies 

– LA Ballet, New York City Ballet and went on tour with Fiddler On the Roof and a 

bunch of different things.  I’ve done a lot of industrials.  I moved to Broadway in 1983 

and have been doing mostly Broadway shows since 1983 – Sunset Boulevard, Smoky 

Joe’s Cafe, Crazy for you, Sound of Music, Scarlet Pimpernel.  I did Whistle in the Wind 

which didn’t make it to New York.  I've done a lot of different shows.  I started working 

with moving lights.  I think the first moving lights on Broadway were called PALS 

[Profile Automated Luminaire].  We had them in a big way.  They were on an Andrew 

Lloyd Webber show.  Andrew Bridge brought in what they called PALS.  Strand made a 

moving light called the Precision Automated Moving Light System, which was run off an 
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IBM PS/2 and they brought those over for us and it’s a brilliant show.  It’s a PC moving 

light that had a scroller that was in front. Because it was a PC, you also had modeled 

scrolls.  So whatever was projected on the scrollers was projected on the stage.  So it was 

like a projected template so if you had gel strings that were painted with effects it was 

great.  And they put out a beautiful beam of light but they were like the dinosaur of 

moving lights.  They moved very slowly. 

 

RAY:  Were they a spot or wash light? 

 

RICK:  They were a plano convex mirror so they were a spot and you could flood 

them in or out.  They looked good but they were clunky.  Four Star still has a few of them 

hanging around because they were never able to rent them out again. BASH had invested 

in a company called Motolights.  That was another disaster of a moving light.  We used to 

run them off of a Performer board as did early Morpheus.  We ran their lights off of that.  

The Motolights were a total disaster.  A man who designed robotics for factories designed 

them.  And in fact we used them for the first time on an IBM industrial down in Miami, 

one of those weeklong industrial jobs.  And they were so bad that our entertainment was 

Alabama, and whenever the radio mics were turned on you had to turn off the moving 

lights. Because the lights put out so much RF that they couldn’t use their radio mics, and 

you can’t tell Alabama they can’t use their radio mics.  So there were severe problems 

with those.  I remember one night we went to change out a light and these things didn’t 

have a mechanical stop to keep them from turning around.  We went to change out a bulb 

one night and unpowered a light.  Every light in the rig started to do 360’s ripping out the 

cords going to the lights.  So that was a very interesting experience.  The thing that is also 

interesting there is that because of the technology, stagehands have had to become better 
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at what they do or more educated at what they do. The Motolights had sixteen cables that 

would go to and from them.  And I remember the local boys in my crew and there were 

some older guys just watching us hang the rig.  They didn’t know what to do.  They saw 

these cables and they didn’t know how to plug them in.  They had to be lead step by step 

on how to do it.  And guys would make the comment that technology has passed us by.  

We will never get on with this.  But, I have to tell you, that by the end of our run there, 

these guys were sitting back at benches replacing resistors and capacitors.  These guys 

were at tables actually doing on-site changes and repairs to the electronics.  They were 

forced into it.  And you know what, they were proud of themselves. 

 

RAY:  What are some things about moving lights that has changed your thinking 

of your job?  

 

RICK:  Moving lights I say have doubled the cost of a lighting package right off 

the bat.  But once you are in the theater, once the show’s up, it’s made my life a lot 

easier.  I did Crazy for You with Paul Gallo in Washington DC.  There were no moving 

lights and we were in every morning trying to figure out how we were going to hang 

twenty different specials.  Cut lights, add lights, move things around for everything that 

happened the day before.  It was hard.  Now I need a special, I move this, I move that 

very easily. Now with moving lights, we have those effect wheels that have fourteen 

templates in them.  We have sixteen units now that have fourteen gobos in them that you 

can dial up.  But then again the cost goes up.  Now you’ve got fourteen templates your 

paying for one light. 
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RAY:  So do you feel that moving light industry provides enough information to 

you to be able to do things like repairs or suggest to a lighting designer an alternative 

unit? 

 

RICK:  We have strong opinions about what works and what doesn’t work.  I 

think Intellabeams are bad and gone by the wayside.  High End equipment is getting 

better.  Originally any unit that just comes out on the market has bugs in it.  The VL7s on 

this show, the first time we used it and we sent Vince and Joe, two of my guys, to 

Vari*Lite for a day.  They spent a day putting the units back together again.  Vari*Lite 

wanted them to have two days but they felt comfortable after one day.  Plus we got a new 

light plot at the last minute and I needed them in the shop.  Vari*Lite is the only one that 

insists on training.  They don’t want anybody touching their lights and going into them 

unless they’ve been to Vari*Lite school completely training them in handling them.  High 

End and the other moving lights, you just go in and fix them.  They do offer schooling 

but that’s generally geared towards distributors Like Four Star might send a technician 

down to learn.   

 

RAY:  What brands of moving lights have you worked with the most?  Which do 

you find most valuable? 

 

RICK:  Well I’ve used mostly High End and Vari*Lites.  Morpheus years ago but 

not anymore.  Ken Billington tends to use Morpheus.  The Cyberlight is a good unit but 

they're too big.  It has a lot of features to it.  However the VL7 because it has such great 

optics is going to knock Cyberlight out of the box unless there are specific effects you 

want from a Cyberlight.  The Studio Color [High End] is a fabulous light for wash.  It’s 
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very dependable.  Since our initial wring out of the system where we had a few little 

things to tweak here and there, we haven’t touched the Studio Colors. The Studio Spots, 

again this is the first time I’ve used them, since our first ring out of the system.  They 

work fine.  High End does very well today in manufacturing.  Vari*Lite, there it is more 

problematic.  VL2s you are repairing all the time.  VL5s are very good.  VL4s, the older 

units you are repairing more often.  The VL7s we are having trouble with the shutters and 

we had a technician from Vari*Lite come up and downloaded new software into the 

repeaters and we’ve tweaked some of the units and since then we’ve had one we touched 

the other day.  So the technology is getting better. So which unit do I like the best?  As 

long as they’re working, I don’t care which one I use.  We were nervous about the VL7s. 

Some friends of mine just arrived in Vegas doing an industrial and they swapped out 

every VL7 on the show.  They took every one down and put up a new one because they 

were having trouble, and this guy was working for me in the shop on this show.  So we              

were concerned about coming to the Shubert [New Haven, CT] that we would be 

swapping out every unit. 

 

RAY:  Are there certain features that you find lighting designers are asking for?  

Such as are they asking for the gobo rotators or shutterable instruments, etc? 

 

RICK:  I haven’t seen a designer use nor have I used shutterable instruments.  

They certainly like the gobos.  They can change the floor patterns and stuff, but that’s 

why they’re using the effects wheel more, to free up the moving lights from that duty.  

Because now we have fourteen patterns we can put on the floor and not have to 

concentrate on them.  That’s made Paul Sonnlitner’s life easier. Now he doesn't have to 

deal with floor patterns and acting area lighting and effects on actors.  There are less 
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programming problems.  OK we are going to make this light go from a wash to a 

template wash in the next cue.  Or a template wash to something else in the next scene.  

So that’s made his life easier.  Templates, specials, and I think basically you have your 

wash units, which are your VL5s and Studio Colors, or you have the effects units, 

Cyberlights or Studio Spots or the VL7s.  I think the VL2 has gone by the wayside.  The 

VL4 has gone by the wayside. 

 

RAY:   How has introduction of the moving lights in the theater affected the way 

you work and your process as far as communication, paperwork, budgeting, scheduling, 

things like that? 

 

RICK:  Budgeting I told you, you need twice as much money.  A conventional 

lighting package of a Broadway show costs anywhere from five to seven thousand dollars 

usually for a rental [per week].  And maybe fifty to sixty thousand dollars up front for 

prep charges and for the first five weeks of rental is charged.  It varies with what kind of 

deals are going to be made and who is trying to beat out whom.  The Vari*Lite package 

is another five to seven thousand dollars on top of that or even more, ten to twelve 

thousand dollars for Vari*Lite.  However, with the numbers I just told you, High End’s 

gear tends to be very cheap because the five to seven thousand dollars will usually cover 

the High End gear. Vari*Lite is a very pricey system. 

 

RAY:  Now that covers everything from the repeaters, to the instruments, to 

cable... 
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RICK:  Everything.  On a show like this I’ll have about a fifty thousand dollar 

budget.  On a typical Broadway show the budget is fifty thousand dollars.  On a show 

like Sunset Boulevard my budget was six hundred and fifty thousand dollars.  But on that 

show we bought all of the light curtains on that show.  That was a hundreds thousand 

dollar purchase.  We bought all of the Juliets; they are like an eight thousand dollar leko 

that does projections of templates.  We bought all those.  We bought fifteen of them so 

that was about one hundred and fifty thousand dollars of Juliets that we bought.  The 

reason we bought is because if you figure on a lighting shop, the amortization is about a 

year to two years depending on how they bid it.  In other words, you pay off in rent in 

one year what it would cost you to buy.  Generally we rent in this business.  The show 

that Andrew Lloyd Weber is doing, Sunset Boulevard you have to figure it’s going to run 

at least two years.  He’s got the money.  So we bought the gear and when the show was 

over, we sold it.  So the budget was high but knowing we were going to sell it when it 

was all over justified it. 

 

RAY:   Do you save money elsewhere though?  I mean like with labor? 

 

RICK:  With moving lights? No. But, you save with the shop who doesn’t take as 

long to put a moving light together, because usually there is about fifty lights so there is 

not as much prep working the shop other than getting the templates and color loaded.  

That is all faster and easier but moving lights will cost you more money in the theater.  

You constantly have to have the carpentry crew in.  You have to come in at 6:30.  For an 

8pm show, you have to come in at 6:30 but you also have to bring in the carpenters who 

may not have come in on a conventional unit show because you have to be able to get 

those lights down to the ground when they don’t work.  You have to be able to fly those 
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pipes in so the carpenters are usually all in.  I have an anecdote that’s kind of funny.  I did 

The Tempest with Patrick Stewart in New York and there were five follow spots on the 

show and moving lights, about eighteen moving lights – Cyberlights I think it was.  Paul 

Gallo was lighting designer and he had Cyberlights in the box booms.  And me and three 

guys are out there with a block and fall taking an hour to get one of these lights up top the 

box booms.  And one of the stagehands says, “I hate these lights.  They’re putting stage 

hands out of work.”  I looked at him and said “There’s four guys here taking an hour to 

put a light up.  You’ve got five follow spot operators and your telling me we’re putting 

guys out of work.”  I said I don’t think so because it’s a high maintenance item.  They 

just are.  Hopefully that’s changing now.  Like I said the Studio Colors and Studio Spots 

on this show [Civil War, The Shubert Theater, New Haven, CT] we haven’t touched.  

The VL7s are getting better as well.  Also the work calls in the morning are not as bad 

because it’s all done by the programmer.  It made my life a lot easier. 

 

RAY:  So do you think as technology progresses and computer chips get smaller 

and smaller that the instruments will also get smaller?   

 

RICK:  Yes, I think the units will get smaller. Absolutely, it all just takes time.  

And also hopefully control will also get simpler.  The effect wheels have six cables going 

to them right now.  Eventually somebody's going to come up with a way to run data 

down a power line.  

 

RAY:  Like Ethernet, or Broadband, firewire, or fiber optics... 
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RICK:  Like Ethernet...Or you make smart units where every unit has it’s own 

dimmer built into it so you have power and data.  You need something because the way it 

is now is too cumbersome.  You have to be organized in order to make a system like this 

work now otherwise you will get lost. 

 

RAY:  What are some methods you use to keep organized? 

 

RICK:  Oh, I have a lot of programs I’ve written. Visual Basic programs that for 

instance I use a P-Touch labeling system and I generate labels.  If you go and look at 

what I’ve done, every label has not only what it is plugging into but where its coming 

from and where it’s going to.  So in a daisy chain, you go up to a light and pull a cord out 

of a scroller, you know it came from that scroller above it or it’s going to the next scroller 

down.  And I’ve pulled that out of a program that exports Lightwright out of Excel then 

Visual Basic actually lets me do one thousand labels in ten minutes.  One thousand 

different labels that I can shop through, and I do all that for the DMX control, all the 

RAM control, I do it for all the moving light control.  And then when guys in the theater 

are trouble shooting or working on a show they look at the labels down to the 

terminator.  Well I make up a box and every terminator has a label on it so at the end of 

the day you're not going, “Oh man, which units don’t have terminators". If you have a 

box here with what ever labeled terminators are left you can say “Oh we didn’t get that 

one or that one.”  And usually on most shows I’ve worked on the guys don’t know which 

units didn’t get terminators.  It’s like “Come on we’ve got five left! Which ones didn’t 

get terminators.”   
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RAY:  I bet it helps especially when you have one hundred and seventy color 

scrollers like you do. 

 

RICK:  Yeah, about one hundred and seventy.  So there is a label for the scroller, a 

label for the plug going in, and a label for the plug going out.  So your talking for those 

scrollers over five hundred labels. 

 

RAY: So is there anything you do specifically just for the moving lights or is it the same 

labeling system? 

 

RICK:  It’s basically the same labeling system for the moving lights as well.  It is 

a little different because they all go to a repeater and then out.  But it’s like the Color 

Rams.  The Color Rams go to a power supply and then out.  So it’s all the same. It’s all 

the same software that I use. 

 

RAY:  Now getting back to the budget a little bit.  Have you had any difficulties 

justifying to a producer the cost of the moving lights or do they not even care? 

 

RICK:  They care but it’s a battle they’ve lost.  I mean they lost it five years ago 

on Broadway.  The shows came in.  The technology is there. Maybe on a straight play a 

producer will say no moving lights.  And maybe on a musical they might limit your 

number and say you can only have five.  Or maybe they might say your budget is four- 

thousand dollars period.  And then there is a battle, but that is more a battle between the 

designer, the director, and management than it is mine.  It really is.  They will come to 

me, general managers, on their Broadway show and say, “Does he need this?”  And I can 
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tell them, “This is a new Broadway show.  I’m not involved in the meetings with the 

director.  I’m not involved with the meetings with the designer and director.  I can’t 

answer that question for you.  I can’t say.”  What I can say is that when a Broadway show 

goes on tour, I’ve seen the show.  I know what it looks like.  I know what they are doing 

with the equipment.  Then I know.  If the designer was smart... Paul Gallo puts together a 

very good package. Andy Bridge puts together a very good package for the road.  They 

sit down and work closely with me and we come up with a good show for the road that 

can move fast and quickly.  Paul Gallo did a tour that came here into New Haven called 

Anything Goes.  It was a disaster.  Six hundred focusing units and it took thirty-five hours 

to move the show.  And they were going to do one week with it.  That was thirty-five 

hours to load-in, forget the load-out.  That was just to get it in the door.  My sister had 

one of the leads in the show.  Leslie Ibans was the star who I was a road manager for.  I 

took them out after the show for drinks, Leslie, her husband, my sister, we all went out.  

And I said “Well that was great but you’re going to close. Sorry to tell you that.”  And it 

did.  It went to Boston and Washington and shut down because they couldn’t move it.  So 

Paul, the next toured show that he did was Crazy for You which I did.  And he came up 

with a light plot with four hundred focusing units on it and I wrote a fourteen page letter 

to management telling them why they couldn’t play half the theaters in the country that 

they wanted to play to.  And I sent Paul the letter first and said “Paul this is what I want 

to send to management.”  And he was actually thrilled, ecstatic.  Because when I did end 

up sending this to management he ended up cutting the show down to what the two of us 

were able to work out and the show was able to move.  There were power problems.  He 

had too much.  I was able to take the New York show because what a designer will do 

when they go on tour, is they’ll put their road plot together, everything is channeled the 

same and I can take the Broadway disk and pop it into the board maybe, or maybe not.  



A Spin Around Moving Lights  63 

But knowing what he was going to take on the road, I was able to analyze the last cue of 

the first act and know how much power that was.   I could figure out how much power it 

was going to pull based on the equipment he was using in terms of strip lights.  And he 

was using twelve-hundred amps/three phase on the road in that cue and most houses will 

only have eight hundred amps/three phase.  You can only count on two four hundred amp 

circuits in the theater or you bring in generators so there is a difference in cost.  So he 

brought it down for me.  He brought it down to the eight hundred amps.  I said “Paul you 

have to live with the eight hundred amps.  If you got to cut a strip light, cut the strip light 

pipes.  Swallow that.”  And Paul was interested in that. After we did the production in 

Dallas he came up to me and said “You know, it looks better here than it did in New 

York.”  The concept of the lighting was there.  Because he cut it down to the basics... All 

the little finessing stuff that’s there on a Broadway show, you know, a little light on the 

roof top here, a cloud on the cyc there, all that stuff we could do in New York was gone.  

We were also using [conventional lights] on the road too.  So all of a sudden we had 

more light for less power. 

 

RAY:  You were saying most of the things you do are rentals.  Have you ever run 

across any special circumstance in regards to getting rentals together? Are there certain 

things one needs to know?  Do you have any advice on things you really need to be aware 

of when putting together a rental package?  Or is it just like a conventional lighting 

package? 

 

RICK:  A good thing you need to be aware of, at least with Vari*Lite, you need to 

know you have to give them enough time to get the color orders and the template orders 

up front.  You need to get bids on these things especially with a moving light company.  
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And everybody makes mistakes.  If it’s at the last minute and they cut the wrong 

template, now you’re in the theater and you’re cutting templates as opposed to the shop 

where it’s easy.  Now you’re in the theater and you’ve got to get to every light.  The other 

mistakes I’ve seen made are you want to make sure you know how to address the units 

and you know how to address them in the shop before you walk in the building.  I did the 

Grammies two years ago.  I was the Cyberlight tech for BASH and it was the biggest 

moving light show ever done.  There were about seven hundred moving lights in the 

show. There was six hundred Vari*Lites and about seventy or eighty Cyberlights on the 

show.  They didn’t hire me until late.  They went in at midnight on Tuesday at Madison 

Square Garden and they didn’t want me on payroll until Friday.  So I walked in on Friday 

morning.  It was the first time Cyberlights had been run off of an Artisan console in any 

major way and they had a new interface that had come out so the Artisan could send 

DMX.  And I went by BASH on Thursday and said is there anything special I need to 

know about the Artisan and the Cyberlights.  And they said no, that you don’t need 

anything.  So I know what I was asking them;  you can run Cyberlights in Mode I or 

Mode II for DMX so I asked BASH should I set it for Mode I or Mode II and they said “I 

don’t know.  It’s something new.”  So I went into the Garden on Friday morning and I 

went up to the Vari*Lite guy and said, “How did you guys address these Cyberlights. Are 

they set up for Mode I or Mode II?”  And they gave me one of those blank looks and 

said, “Gee, I’m not sure.  We think it was Mode I.”  So I get on the phone to High End 

down in Texas and talked to a guy I knew down there and asked, “Should these be set up 

for Mode I or Mode II?” ”Well how did they set it up?” ”Well they think they set it up for 

Mode I.”  And he started talking to somebody there and comes back and says Mode I is 

OK.  So I said good because that’s what they did.  Well then I started walking around.  

The upper perimeter of the Garden was Cyberlights standing on end.  And I started 
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looking underneath them and they weren’t set up for Mode I or Mode II at all.  They 

weren’t even turned on for DMX at all.  They had addressed them by channel number but 

they had not addressed them for DMX Mode I or Mode II. Well in that period of time, 

about a half an hour, I get a phone call back from Texas saying Rick they got to be Mode 

II.  Mode I won’t work.  I said well that’s good to know.  So then I went to these guys 

and told them every Cyberlight in the rig had to be touched to be able to run them.  

Because they were supposed to turn them on at 8am. That’s why they hired me to be 

there, to turn them on and be there when they powered them up.  But they couldn’t turn 

them on because unless they are seeing DMX, they’re not going to work.  So they had to 

spend an entire twelve hour day because a lot of these Cyberlights the guys had to repel 

to.  There were upper trusses sixty feet up in the air and the rigging guys had to repel.  So 

you want to know how to watch out for something, know how to address them in the 

shop.  It seems like a simple thing.  Also, you want to be real careful that you know 

which way the templates go.  Which holds template one, which holds eight.  What is the 

direction?  Does the wheel go in front ways or backwards?  You want to be careful about 

which way does the glass go in because there is a mirrored side to the glass.  One side 

goes towards the bulb, one side goes away from the bulb.  On the Studio Spots there are 

two wheels with colors in them and they want them face to face.  We had a template in 

the Cyberlights that was put in backwards here and it immediately cracked.  If it’s not put 

in carefully it can break and that’s a one hundred and eighty-dollar template.  So that’s 

the big thing.  Taking the extra fifteen minutes in the shop to understand how things go 

in.   
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RAY:  So you spend the extra time in the shop and you are ready to load-in.  Are 

there certain things that you need to do in order to be more prepared extra things you 

wouldn’t normally do for conventional lighting? 

 

RICK:  We tend to put all our moving lights on trusses.  They are more stable.  

The second thing is, we rig all the trusses.  All the moving light trusses are rigged to fly 

in without having to fly in the cable.  So if you notice I ran cross over pipes to drop the 

cables down and we have cable picks and you see the cable come around.  So I can just 

call for a pipe to come in.  Those things you want to do.  Another thing we do on the 

bigger shows in New York because the Vari*Lites are so expensive, if it’s going to be a 

long load-in.  Sunset Boulevard had six weeks load-in.  I bring all the cable in at the 

beginning of the load-in and we don’t bring the moving lights in until four weeks later.  

We got to get the cable in and you have to do that early on but the moving lights just 

move onto a pipe.  You can bring those in later.  This show we didn't do that on because 

it was very fast.  We were in the theater and working right away so there wasn’t anything 

to it.  It’s a small set.  You want to have test gear with you.  [One] key piece of 

equipment that you should have is some kind of a DMX tester – DMX Pro, DMX Plus; 

there is a whole bunch of them out there.  You don’t have to hook up a board.  It's the 

same thing with scrollers.  If you were having a scroller problem and you had a tool like 

that you could just hook it up to the RAM and see where the problem lies.  It also reads 

DMX.  There is so much stuff with DMX now you want to be able to see if you’re getting 

signal, if you're not getting signal, where’s the problem.  I just bought one for this show 

that has a library of a hundred and eighty different moving lights on it for testing.  We are 

still learning how to use it though.  Unfortunately most of these tools come with very 

poor manuals. 
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RAY:  Is it difficult to maintain the moving lights?  You talked a little bit about 

having to bring them in on a truss... 

 

RICK:  Well the reason they call them moving lights are because you have to 

move them to fix them all the time. 

 

RAY:  Is it easy to do on-site repairs or is it easier to just swap out the instrument 

and send the bad one off? 

 

RICK:  Usually you can do on site repairs because it is usually just cards, parts, 

pieces that we just send back and forth to Vari*Lite all the time.  The standard practice 

with Vari*Lite is they pay for the shipping here, we pay for the shipping back. So it ends 

up being a fifty/fifty split.  But usually you can repair things on site.  It’s rare that you 

have to swap out a total unit. 

 

RAY:  You talked about a show where the guys were watching you putting 

everything in and by the end of the run they were soldering resistors and things.  Does 

that still happen? 

 

RICK:  We don’t have to do that anymore.  We don’t have to do much electronics 

work anymore.  It is mostly pulling cards and swapping them out.  Vari*Lite used to send 

out an oscilloscope with every rental.  I never used it, but they still sent an oscilloscope. 
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RAY:   So would it be a good idea when you do a rental order to get extra cards? 

And what’s the turn around? 

 

RICK:  No, they supply them next day.  Also with Vari*Lite for instance we have 

three spare VL7s on this show.  So we have three complete sets of parts.  And all of them 

are loaded with the templates for the show.  We only have two Cyberlights on the show 

and we have one spare Cyberlight.  So we have a Cyberlight that’s ready to go.  We 

always have some lying around.  We have spare Studio Spots and Studio Colors as well.  

We have spares of everything.  Generally you are ready to swap it right out. 

 

RAY:  How have moving lights impacted tech time? 

 

RICK:  It takes longer.  It takes longer to program because you are waiting for the 

programmer.  Every light has got to be focussed for every scene.  It’s not six hundred 

lights that need to be focused but it is fifty or sixty lights to contend with and it takes a 

little longer.  But it has cut down on time in the theater in the morning.  It’s made that 

easy. 

 

RAY:  So what are ways you find yourself dealing differently with the lighting 

designer and moving light programmer now that moving lights are involved? 

 

RICK:  I don’t know if I do things differently.  I don’t know if you notice me 

walking up to Paul Sonnlietner a couple times during the day.  It’s always, “Got anything 

down?”  I check in more frequently to get notes or just get a handle on how things are 

running.  I don’t know if it has changed all that much with the designer. 
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RAY:  Is there anything about moving lights as a production electrician that we 

haven’t covered today that you think is really important to know? 

 

RICK:  Not really.  But you know what I wondered.  How do people get the 

schooling to learn this?  I know how we learned it because we are doing it and we have to 

do it.  But the cost of the gear is so expensive.  I don’t know. How does somebody like 

you learn it? 

 

RAY:  By doing this. Should this be something we learn at school, more than an 

eight hour day with Vari*Lite?  Should they hire somebody in to teach this?  I find it very 

interesting that no one has gone down to Dallas and spent three weeks in training camp 

with Vari*Lite except for shop tech support really. 

 

RICK:  I have not gone to Vari*Lite school.  I have a standing offer from 

Vari*Lite any time I want.  I have sent a lot of people to Vari*Lite school but I work all 

the time and for me to find three weeks is hard.  That’s one of the things that drives me 

crazy about Vari*Lite is that they don’t have a school in New York.  In my opinion they 

should have a school in New York and a school in LA, not Dallas.  They send all of their 

road tours out of LA. All the rock shows are coming out of LA and New York is the other 

side of the industry not Dallas.  So it’s hard to find the time.  I get three weeks and my 

wife says, “What do you mean your going to Dallas?’  I’ve never been to LDI and I 

would like to go.  You're a student and I’ve been in the business a long time.  It’s always 

in the fall.  It’s always in the middle of production on a Broadway show.  It’s very hard to 

get away. 
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RAY:  So it seems to me that you feel training is probably a really good thing.  

That they should bring something to New York or to LA so more people have access to 

the training.  Are there other things they could do to make it more accessible? 

 

RICK:  Well since they require that people are trained to use their equipment, then 

they should make it easy to get the training.  No other moving light manufacturer requires 

you to be trained to use their equipment and repair their equipment.  We just dive in and 

fix it.  If Vari*Lite didn’t have those rules attached to their equipment, we would dive in 

and fix those too.  It’s not brain surgery fixing a moving light.  However, the learning 

curve if you’ve been trained is a lot faster.  Instead of figuring it out on your own or 

having the manual there figuring it out, it certainly is easier.  I guess it would be great if I 

had that training too.  Particularly since Vari*Lite requires you to have training and they 

can make it a little easier to get the training. 

 

RAY:  Lastly, are there things that these instruments could do that they don’t currently do.  Are there things that you 
wished they did that would make you job easier or satisfy the requirements of a show better? For example if, if all the moving light 
manufacturers and Lee and Gam and Rosco got together and instead of having to mix color or order custom gels, a designer could tell 
the programmer to type in the gel they want by it's number. 

 

RICK:  Yes that would be great.  And for templates, you could have computerized 

templates for graphics.  If you have a glass template it could be anything you want it.  

And you don’t have to load templates.  You just down load the information. 

 

RAY:  So like from your AutoCAD or Power Point program or something like 

that. 
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RICK:  And that could spin and change shape.  You could have it metamorphose 

into other things.  And that could be done.  The technology is there.  And I’m sure they’re 

working on it. 

 

RAY:  I’ve heard that the next step is to integrate projections with moving lights.  

The projectors you have on Civil War, PG’s, those are some pretty impressive projectors. 

 

RICK:  Those kick ass 

 

RAY:  Do you think moving lights will ever get to that point.  Is that something 

that would work? 

 

RICK:  Yes, why not.  I mean even right now we were talking about how the PG 

folks spent till four in the morning redoing the scrolls because that was important.  And 

they made the comment that it would be a whole lot easier, because they changed the 

order of them, if they were slides and you just changed the slide.  They don’t do that 

anymore.  There aren’t slides now.  They do it on computer.  It’s projected by computer 

graphics. 

 

RAY:  Sort of like a Power Point presentation integrated with a moving light.  

Now I was looking at the plot for Civil War and there are over five hundred conventional 

lights and then how many moving lights are there? 

 

RICK:  Roughly five hundred conventionals and there are about fifty moving.  

That seems to be a typical number on a Broadway show. 
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RAY:  Do you think the integration of moving lights has really dropped the 

number of conventional instruments or are they just another part of the arsenal? You 

always hear one moving light can replace fifteen to twenty conventional lights and that’s 

why we want to use them. 

 

RICK:  No, they still put a light every place they can.  On the Town had fifty 

moving lights which is typical and it still had seven hundred conventional units. 

 

RAY:  It’s interesting to hear you say that because everyone else has been the 

exact opposite.  It’s cutting it down because now we don’t have to hang twenty PAR 

Cans.  We can just have one instrument. 

 

RICK:  I don’t think with Paul Gallo it has, and not with Jules Fisher.  They’re 

still hanging lots of lights.  Sunset Boulevard was perhaps smaller.  It did not use quite as 

many conventional lights but I think it could cut them down more. 

 

RAY:  Another thing that I’ve been talking to others about that there seems to be 

two schools of thought: You either want to see them move or you don’t 

 

RICK:  Well it depends on the artistic concept of the show.  Sunset Boulevard was 

a show where you hardly knew they were there.  But the mansion would fly in and move 

downstage and the lights would track, as the mansion was moving.  So actually maybe 

the lights didn’t move because they were staying in the same place on the mansion.  But 
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if they didn’t move, we couldn’t have done it.  The mansion would have been moving 

through the light as opposed to moving with the light. 

 

RAY:  You always hear about the producers who say, “If I'm paying for moving 

lights, I want to see them move!"   Does that have an effect in any way? 

 

RICK:  No.  I find moving lights to be distracting sometimes because instead of 

paying attention to actors acting, you are watching lights move. 
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Rod McLaughlin 

2/8/99 – Tarry Town Diner, Tarrytown, NY 

Rod works primarily as one of the top freelance moving light programmers in the 

dance industry and for large industrials.  He also works on rock shows as both a master 

electrician and programmer. 

 

RAY:    You were just asking me about my background.  I guess I would like to 

know where your background lies... 

 

ROD:    Basically when I was in high school I started doing lighting.  I’ve never 

strayed.  It’s a very limited background however.  I used to do solely theater.  I’m very 

much from a theatrical background/no rock & roll experience at all really.  Moved to NY 

area when I was seventeen and then got an internship at a regional theater and I kind of 

stuck doing it ever since.  So I guess at about nineteen I was the Master Electrician at this 

place and from there I decided to start freelancing.  I was there about three years and I 

started freelancing and moved to New York and have been freelancing ever since.  And 

as far as moving lights go Vari*Lites have been out for quite a while.  It wasn’t really 

until Intellabeams came out when it was basically any user could have a moving light and 

I really got into that.  I’ve always been a programmer starting out two-scene presets, 

deluxe controls and things like that.  I just kind of found that I had an understanding of 

how the control side of it worked.  So that’s kind of always the side that I’ve moved 

towards.  Not necessarily design but an in between position.  And ended up assisting a 

lot.  But being a production electrician with an opinion is what I like to say. 

 



A Spin Around Moving Lights  75 

RAY:    What do you find valuable in the use of moving lights?  Why do you use 

them in certain situations?  Why would you prefer to use moving lights? 

 

ROD:   To start with, I don’t necessarily always prefer to use moving lights. There 

are certainly applications where I believe a designer would [choose] a PAR Can or a 

conventional light for certain applications.  But what I do find is that because color is 

generally derived from dichroics, the color is just so much more live.  I run into situations 

where designers have decided to do this section of the set with a moving light and this 

area in here is a little more difficult to get to with a conventional moving light or 

scrollers.  O.K., well, you just match the color?  It is so dramatically different.  But it’s 

not necessarily applicable in that situation so personally for what I do I really prefer the 

vibrancy of the dichroics.  The colors are very important to me.  Which brings up the 

point that as soon as somebody comes up with a color changer that has the same dichroic 

flags that are used with a moving light, I think that aspect will change and I’m sure 

somebody will do it soon.  We’re just waiting around for someone to say, “Yea, we really 

need to do that”, and dump color scrollers persay.  I’m certain the variability of a moving 

light [doesn’t] lock into one thing.  I’ve done shows where it’s been kind of strange to be 

the moving light operator, where it was a conventional rig and a moving light rig that the 

L.D. really chose to essentially say, “Take pan and tilt, park it into positions that have 

just been given – I don’t ever want to see them moving throughout the whole show." 

They’re really just used as parkings that can change color cleanly.  And their point in 

those cases is, “Well I didn’t know exactly when I’m really gonna need them and we 

don’t have the time to go up and refocus every time" And if need be, they’re not 

necessarily parked? You can say, “I need them moved special over here" or wherever.  

Those tend to be in television kind of situations where you never know what is going to 
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come up.  So they’re particularly useful there and the other valuable side of them is in 

conjunction with controllers.  Used to be that programming took so long and was very 

intense, where now it’s so easy to make them do what you want and to set it up so that 

the execution can be clean-why not use moving lights?  Why suffer with some of the lack 

of attributes of the conventional light, whether that be your local labor, “If I have to tell 

this guy how to do a shutter cut one more time, I’m gonna shoot myself" so why not just 

have a moving light do it? 

 

RAY:    Is there a particular brand of moving light that you prefer to use? 

  

ROD:    Definitely not.  Basically whatever.  I think there are certain units that are 

applicable to certain situations.  I wouldn’t use type A in situation A always, and I like 

the fact that there are so many available.  I think the clever designer is able to mix and 

match unit types as much as possible. 

 

RAY:    Do you find that as a programmer you would work with a wide variety of 

different types of moving lights, whether they’re Vari*Lite, or High End, or Martin, that 

it adds to the level of difficulty?  Or, as far as programmers are concerned, are they all 

enough the same that is hasn’t really affected you that much? 

 

ROD:    They’re enough the same that also when you get to the point that you start 

to focus and create a look and a design.  O.K. well if you mix some blue there.  Well, 

sorry, it’s not that kind of unit.  But no, in terms of difficulty I don’t think it makes any 

difference.  Once again, those controllers have gotten so easy it doesn’t matter how many 

attributes it has now.  It’s really not that big a deal. 
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RAY:    So you don’t have a particular favorite brand? 

 

ROD:    Not at all.  As I say, it really depends on that application.  Like 

Cyberlights are, I think High End equipment in general is appropriate in many situations.  

But there are other times when you need the prisms of a Clay Paky or the cost of a Martin 

unit, which can do a lot of the things that High End piece of gear can do.  But, I can get 

more and sometimes like on this particular show I just need lots of movement, lots of 

whatever. 

 

RAY:    Do you find a difference as far as programming goes between the moving 

yoke lights, or the moving mirror lights, and how does that affect how you program? 

 

ROD:    Doesn’t really affect how I program – it greatly affects how I discuss with 

a designer ahead of time the placement.  If I’m doing a ladder position, the first thing I’ll 

speak to a designer about is, “I’m not gonna do anything in here anyway.  So it doesn’t 

need to be a moving head unit.”  It makes more sense to change it to a moving mirror 

which in most cases is gonna have more intensity and more toys to play with so why end 

up being able to focus off in the wings when I don’t have to.  Same would be for a 

Fresnel balcony rail position which depending on how it's hung I can’t use most of its 

movements.  Why bother?  Whereas if it’s an over stage unit, I don’t want to be locked 

down in something. Or if it’s a front of house truss thing where I need to do audience 

abuse and I need to do specials on stage. 
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RAY:    What features of moving lights do you find yourself using the most?  Are 

there things that you wish they could do that they don’t?  Do you wish there were more 

features that they would work on, try and improve? 

 

ROD:    Well, I talked about color mixing a little bit.  I think color mixing should 

be available on every unit.  We’ve all kind of gotten to that point where we want to do a 

lot of the color change.  And to not be able to do that is frustrating.  The concept of 

mixing with wheels is fine but it still doesn’t allow for a clean change.  So I wish they’d 

all just bite the bullet and change their color mixing.  But I think the Medusa is really the 

one that’s showing us where moving lights are heading.  I think that moving lights are 

still in their infancy to a large extent anyway.  Where we started out and where we are 

now is really not that far along anyway. 

 

RAY:    George Izenour would disagree with that. 

 

ROD:    I guess I’m surprised.  When we were programming Intellabeams a long 

time ago [we thought], “Hey, great now we can do focus” but in terms of major changes, 

it just hasn’t happened as it has for the consoles.  But anyway to answer the question, I 

think the graphics capabilities, that the Medusa, for instance is touting, that’s gonna be 

exciting when that happens, when we all turn to graphics creators rather than just the 

moving light programmers...  The shutters of the VL7 are a great thing.  That they 

actually work as opposed to some of the older units that didn’t.  The shutters didn’t work 

as well.  And I think the biggest thing is combining all of those elements in one unit, 

which right now you have to lose something to get something.  You can’t have iris and 
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shutters, so sometimes I want to use the shutters, and sometimes I just want to iris and 

use that capability. 

 

RAY:    But do you feel that because each one does have its own unique qualities 

to it, that it may make one unit better than something else? 

 

ROD:    Maybe, the individual manufacturers all have their strong points.  I think 

that until the VL7 came out, it was just generally accepted that Clay Paky had the best 

optics, that they can take the same lamp and produce greater output.  So if everybody 

took all the moving attributes and you ended up with this 3,000 attribute fixture, that 

would be fine and they could put it back as better optics in terms of the class itself, 

because they spent more time on that.  And then you have Comar that decides to make 

them with carbon fiber housing so they happen to be a little bit lighter but more 

expensive. Martin has the same stuff in it but uses cheaper parts.  You get more.  But they 

all can do the same thing.  And then you have Vari*Lite where you have the option of 

running it on their console because the resolution is greater when everybody else happens 

to be DMX.  To me there’s still reasons to choose a light for an application, if I needed 

that resolution in the theater where I’m gonna need to follow somebody, whatever. I 

might go with Vari*Lite for that reason on their console. 

 

RAY:    Do you find that because you’re using an Artisan console that the 

Vari*Lites just consistently out perform other moving lights?  Is there any kind of 

communication error or resolution problems with the non-Vari*Lite instruments with that 

board? 
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ROD:    Unfortunately, I’m not Artisan trained, so I don’t know first hand. And 

I’m thinking of shows where I’ve just been the electrician where the Artisan controlled 

VL Gear, Cyberlights, and conventionals and have to say the only thing I remember from 

that particular show is that they had access trouble with Cyberlights but certainly not 

communication.  In other words it was clunky to get to the fourth attribute of color 

because there’s a second page and it was buried. They’re not set up to do that.  But I 

certainly don’t recall any communication problems. 

 

RAY:    How does the control console affect the way you use the lights? 

 

ROD:  [The console] greatly affects how much I get done, because of how easy it 

is to do certain things, how easy it is to make changes. Back in the days of animators, I 

make it sound like a long time ago but it was four years ago, because of how limited & 

how many phases you could have happening simultaneously, you ended up spending a lot 

of your time going, “OK this is what I want to do, fine, save those cues X, Y, & Z.  How 

do I get the console to do this so I can walk away so there’s one button and so it all 

happens.”  You spend some more time tricking consoles into doing what you want and 

now a days with virtual masters, anywhere you are, you can put it some place and tell it 

to happen.  So once again I don’t think it really matters how many attributes you have on 

a light, that side of it really doesn’t matter, it’s really getting what you want to happen 

easily. Personally I program shows so I don’t have to think during the show.  If it takes a 

few more seconds during the programming time, I’d rather say, “Give me one more 

second”, I’ll make the macro so that it happens the right way every time, because I’ll 

make mistakes during the show.  Once again, not having a rock and roll background, the 

sub-console allows me to do that very quickly, very easily. 
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RAY:    Do you have a particular favorite console? 

 

ROD:   I almost exclusively use the Wholehog and any ETC console.  I should 

say, any ETC console in the Expression line.  I’m not a major fan of the Obsessions. 

 

RAY:    Why would you prefer the Wholehog to something else? 

 

ROD:    Primarily because I know them – it’s just been laid out in a way that it’s 

very easy to use and like most things if you set it up for yourself the way you want it to 

and you take your stock and load that in there every time it does not matter what kind of 

units you have you program everything regarding those units. Your familiarity with a 

console is always going to be essential no matter what. Programming moving lights on 

the Expression I or II, I had to change things around in order to fit stuff in, so it’s never 

exactly the same.  I always had to think a little bit regarding access.  With the Wholehog 

it’s never really an issue.  You know exactly where it is you don’t have to look at the 

keys as much. I haven’t really run into another console that’s that intuitive.  Intuitive 

maybe isn’t the right word, but where the individual actions just make sense. When I’m 

teaching somebody on the Wholehog for instance it usually starts out with, for instance: If 

you want to copy something you hit the copy button.  If you want to move something, 

you hit the move button, terms that are simple.  And there are no other consoles including 

the Expression series that is that simple.  It may be simpler but it is still more esoteric 

than that.  
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RAY:    As far as controls are concerned, what methods do you use to track all the 

attributes? 

 

ROD:    Now this is a fascinating question.  When I read that one I guess I didn’t 

totally understand the question.  Is that from were a design assistant and I needed to keep 

track of what’s happening on stage, or as a programmer where I just need to make sure I 

know where I am? 

 

RAY:    As a programmer knowing where you are and being able to communicate 

that with the designer or the designer’s assistant. 

 

ROD:    I guess to me, now that Vari*Lite has figured out that actually we want to 

see what’s happening on the screen, it’s never really been an issue.  I can look up at the 

screen and I can say “Oh those lights are here and they’re doing this” so once again I’m 

not sure I totally understand the question.  That is, I look at the screen. 

 

RAY:    This is one of those questions that I was prompted to ask because Paul 

Sonnlietner apparently has an amazing method for keeping track of what is where. 

 

ROD:    For the assistants, who’s in what pallet and things like that, I think they’ve 

spread out.  And to be perfectly honest I don’t know that system and would be fascinated 

to find out about it from my side of industry because I don’t do Broadway, my shifts last 

a week. You need to get ‘em in and get ‘em up.  Short as possible.  We get to see a dance 

number once, now let’s cue it and let’s go.  Maybe we’ll rehearse it a few times but that 
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seems to be a luxury, so the concept of repeatability is really not there.  It’s either on a 

disk or it’s not.  So I don’t know... 

 

RAY:    How did you learn to program? 

 

ROD:    Just started doing it.   

 

RAY:    What was your first experience? 

 

ROD:    I did a show – I used to do the installations at Hershey Park and Don 

Holder was the L.D. at the time and his assistant was great.  She had an incredibly strong 

concept of the Expression I and how that worked and what we needed to do to get the 

most out of the systems.  It was a total flash and trash show.  We just used Intellabeams.  

And we ended up using the console to do anything that it could whether it was re-

recording submasters before we needed them so the console could possibly turn on the 

sub for us at her cue. With something like that it didn’t matter. So that kind of opened 

things up because, wow, if we can do that then we can also do this.  And then when the 

Expression II came out it really opened things up because that silly ONLY button just 

made everything.  You can develop a system and just apply it.  I don’t care what kind of 

look you have; I can always do it this way.  I never forget.  Other people, who use that 

same system, it’s like, “Well what’s the color?  That’s 205” and everybody that’s ever 

used that system still has that locked in their brain.  We’ve even had designers call group 

numbers when they meant to say intensity because they were so used to it.  “Let’s bring 

218 up at full”.  It’s a hog we don’t have to do it that way.  But it started out in just trying 
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to get as much as possible out of whether conventional or moving lights and just applying 

that to moving lights. 

 

RAY:    Have you ever had any kind of formal board training?  Like a Wholehog or 

did you just pick it up.   

 

ROD:    Just picked it up.  It’s amazing when you learn manually, when you read a 

manual. 

 

RAY:    I’ve read a few manuals and also gotten very confused. 

 

ROD:    It’s also important to sit down at the console.  I learned a fascinating thing 

about manuals.  I was trying to teach myself AutoCAD and I did the tutorial and we drew 

a kitchen, not perfectly at all, and I don’t visualize things that way so I took the whole 

tutorial, drew this lovely little kitchen, that looked just like it was supposed to. Then I had 

no clue as to what I just did. And then a friend emailed me some lighting symbols for 

AutoCAD.  Started to play with it now and I can certainly trust that I can put the light on 

it.  It’s all that makes sense...So the things that I was able to apply were what I 

understood; you can just fly from that point on.  I go “Oh yeah, I remember when I did 

something like that in the tutorial”.  O.K. well I take a scenic item and I do this to it.  It 

just makes sense.  So for me to teach myself about consoles is always with what I know. 

I’m actually trying to get a class together to teach the Wholehog from an Expression 

operator’s point of view because so many people seem to have Expressions.  When you 

are doing a subroutine here, it looks like that on the wall.  And I just think the ability of 

being able to transfer that kind of information per application.  Like I could program a 



A Spin Around Moving Lights  85 

Wholehog as if I was doing an Expression.  Where other people might do it as if they 

were programming a Strand Console. 

 

RAY:    Coming from a ME's position into moving lights, how do you feel that 

moving lights have affected the process that you go through as far as what you do? 

 

ROD:  Well as a Production Electrician, I find that with anything the more 

organization you do ahead of time obviously the better it’s going to go.  So I find that if 

your prep is done correctly and you put some organization into it, a moving light 

shouldn’t take any longer to hang than a conventional light with a scroller.  Because if 

you think about it, it’s the same amount of "gack" essentially – data and power.  So from 

that aspect it shouldn’t take longer  − and then data distribution and so forth.  Once again 

I think it really comes down to the electrician to plan organize and label and it should go 

fine.  It shouldn’t take long.  From a production Manager’s point, maybe this is very 

biased, is that you always get what you pay for.  You can hire somebody who doesn’t 

really know the console and that will slow you down and your not going to get the full 

potential of those lights.  Your not getting what those lights are worth.  So to me the idea 

of well anybody can program, anybody can but what do you really want to get out of your 

shows.  So I think there needs to be some thought to that and maybe it will go faster.  

Maybe you won’t need as much cueing time.  From a training stand point, once again it 

comes down to you can read the manual as much as you want to but until your hands get 

on the console and until somebody is saying do this, do that, you really don’t know what 

you're in for.  So I think training only goes so far.  It becomes an experience issue.  Once 

again relating it to the side of the industry that I’m in, they just don’t have time for it.  

The shows are just not that long.  You don’t have time for beta software. You don’t have 
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time for beta units.  They either work or they don’t work.  So I think if other sides were 

like, you can take that time where if a light doesn’t cost that much or there might be some 

flexibility or just keep the lighting designer and programmer on a couple more hours and 

break the crew.  That’s not always possible in every venue.  It could end up costing you a 

lot of money.  Anyway the point of it being from a Production Manger's point of view is 

to think about where the focus of the show really is.  Do I need to program fast because 

no matter what I only have x amount of time.  I should probably hire someone 

experienced.  And if I have a lot of lights, then I should hire a tech as well.  That really is 

just part of the cost of doing it.  However does it get to another side where if I have 

enough moving lights that I can cut enough guys down because I don’t even have as 

much to do. A focus crew with a ladder or four guys at the base of a Genie Lift or 

whatever, can I get rid of those guys faster.  I’m curious if it doesn’t balance out one way 

or another. 

 

RAY:  What tricks have you developed to overcome any difficulties with 

programming?  For instance, the VL7 is new and it has new attributes like shutters.  Have 

you found it a difficult thing to adapt to and what tricks have you used to adapt to new 

technology quickly so it doesn’t impact what you are doing? 

 

ROD:  Not to sound egotistical or anything, but it’s a light.  It only does so much.  

You kind of look and go “Hey look it does this.  That is so cool!” and you kind of leave it 

at that and move on.  I always think there is a learning curve.  It doesn’t matter what kind 

of unit it is.  Oh right, this one’s got this prism instead of this.  So now I need to 

understand what they do and what I can get out of those that I couldn’t get out of the 

Cyberlight for example and change back and forth.  So I don’t think it takes a lot of time. 



A Spin Around Moving Lights  87 

I think that anybody programming a show, particularly with moving lights, if you ask 

them how they start programming a show, It's probably going to be “Well I spent a little 

time just me by myself playing with the lights". Some designers and programmers call it 

“letting the rig talk to me.”  Or whatever you want to call it, it is just playing with it and 

going oh yeah, that’s cool.  I like that.  And it doesn’t matter if it is a unit that you’ve 

used a hundred times.  It is still new this time, on this particular set with the lights on this 

particular hang.  So I think you end up using that particular time going oh well this is a 

new light.  I need to figure out what does that do, how does that work, and then you kind 

of go on from there.  So I don’t think any of them can take a great deal of time. The other 

thing is now with the Internet there is so much discussion about it.  On the 

Lightnetwork.com there is this long diatribe about the VL7s.  So even before a lot of us 

even had the chance to play with the VL7s this whole "Oh WAIT always had to pass 

through green," concept was discussed at length.  So everybody had a chance to, as soon 

as they got there hands on the VL7, oh well how do I get around this green problem.  And 

that’s what you spent your first fifteen minutes doing. 

 

RAY:  How do you feel moving lights have affected working with the Master 

Electrician and the lighting designer?  What is your relationship with them as far as 

communication goes? 

 

ROD:  It can vary.  On a lot of shows I still work, there are certain electricians I 

work with a lot so I’ll actually go on as their assistant and as soon as the rig is up then I 

become the programmer.  Which for them works out because they have someone who 

really deals with the moving lights putting in the system.  They get an all around assistant 

and they don’t have to worry about the console.  So obviously with those people, 
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communicating with those people is “Well here is the data runs.  What do we need to 

do?”  Once again I don’t think it is that different from dealing with conventional lights.  

Once again it is the same toys that you are playing with.  With lighting designers though, 

it really depends on the designer.  You find you really have to feel them out a bit if you 

haven’t worked with them before.  There are certain designers that can just walk in and 

you say, “Well I’ve just programmed all these looks.  What do you think?”  And they’ll 

start picking from what you’ve done.  And there are other designers who are going to tell 

you every step of the way.  And my feeling is if they are going to tell me every step of the 

way than they better know the console well.  My very personal feeling on it is it’s a 

shame to limit yourself.  Why not use me.  We are all here to get the show done so why 

not use two heads.  But that’s fine because if they have a very clear vision, let them run 

with it.  Whatever you want.  If that gets us out of here faster so we can all get some sleep 

that’s great too.  So communication with the LD has become a lot more conceptual where 

you need to be included in where are we heading, where before as a programmer it didn’t 

really matter.  You can know what groupings there were but that was it. 

 

RAY:  We’ve talked a little bit about tech time and things like that.  How do you 

feel moving lights have impacted tech as we used to know it? And could you give some 

suggestions to avoiding potential problems especially if you are dealing with 

conventional consoles, one for conventional, one for moving lights. 

 

ROD:  Once again it’s a strange thing because I am still a big fan of the 

Expression for conventionals so what I tend to do is operate both.  I’ll set them up so I 

can push the buttons on both of them.  The designer can’t talk to twice as many people, 

so even though it might take longer to do a moving light profile to do all of this, and 
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they could be working with another person I don’t always run into that.  We don’t tend to 

run into that where there is that much separation so it kind of works out to just one move 

from there.  I guess you’ve got one light that can do a lot more so I think it is a 

reallocation.  I have to say I am such a major fan of WYSIWYG that I think now with the 

shows getting loaded in we can do so much that moving lights kind of brought with them 

their own time. 

 

RAY:  What has been your best or worst experience with moving lights? 

 

ROD:  I don’t think I have any favorite show.  I think that anytime you end up 

getting just a really amazing look that you felt that you couldn’t get with conventional 

lights once again because of that variability.  There are so many options to play with.  

That’s really the best aspect.  It’s in terms of it doesn’t matter what show it’s on, you 

could just be playing around and you never use that look but it still looks really cool. 

 

RAY:  What is the strangest way that you’ve every dealt with moving lights? 

 

ROD:  I would have to just say generally speaking, unless I just blocked that 

occasion out, they tend to be just normal applications of moving lights.  As I say, I’ve 

used moving lights where we never used the pan and tilt aspect of moving lights.  To me 

that is kind of strange but it was programmed.  I guess I lead a sheltered life. 

 

RAY:  Lastly, how do you see this aspect of the industry ending up.  Where do 

you see it heading as far as the technology? 
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ROD:  Well just being a user and not a true innovator, I don’t think my ideas are 

necessarily forward thinking just because I tend to take things and say “Oh cool, let’s use 

it this way.”  But from what we’ve seen so far, once again the graphics aspects, project 

video essentially.  Basically moving lights becoming yoked video projectors.  I think 

communication is going to be dramatically changed between the console and the light.  

And the control is just going to continue to get easier.  We are going to be able to do a lot 

more in terms of incremental timing, splitting things up, and being able to put it 

anywhere we want to, and having instantaneous control all the time. 

 

RAY:  Is there anything about moving lights that we haven’t covered yet that you 

think would be relevant or important from a programming stance? 

 

ROD:  Not really other than it will be fascinating to see where they will go.  As I 

said I am amazed at how much we really are in the infancy of it.  And how no true 

innovations have come out in a long time.  They are just parts of other aspects. 
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Paul Sonnleitner 

2/12/99 - Claire’s Restaurant, New Haven, CT 

PAUL IS ONE OF THE BEST FREELANCE MOVING LIGHT PROGRAMMERS IN THE 
INDUSTRY.  HE HAS TOURED WITH SESAME STREET LIVE AND PROGRAMMED ON SEVERAL 
TONY AWARD WINNING SHOWS SUCH AS TITANIC.  HE IS THE CO-AUTHOR OF THE FLYING 
GOAT MOVING LIGHT TRACKING PROGRAM. 
 

 

RAY:  Paul could you give me a little bit of your background? 

 

PAUL:  Sure, I actually went to college at the University of Wisconsin in Madison 

in the post Gilbert Hemsley years.  When I went to college I wasn’t quite sure what I was 

pursuing at that particular moment.  I started in the Electrical Engineering route and that 

wasn’t for me.  And then I said you know let’s try education and that wasn’t for me 

either.  And all the way through college I had been working at the local IATSE in 

professional theater for fun and to make money.  Even my junior year I took off to go on 

tour with Sesame Street Live which was a large scale touring Muppet show.  And all 

through that year it didn’t even dawn on me that I could be doing this for a career.  It was 

like so I have to go back to school so I can get a job forgetting the fact that I was making 

money and enjoying what I was doing.  I sort of had this preconception that a job and 

career were sort of intertwined but you weren’t supposed to like it.  You couldn’t have 

fun doing your job so it never dawned on me that being in theater could actually be a job 

until I came back and said, “You know I just really want to get out of school. What’s my 

fastest way out.”  And my advisor and I looked and it was getting a degree in theater 

because I had taken a class here and there.  So that’s the route I chose.  It wasn't until I 

had come back that year and made that decision that hey I could get a degree in theater 

and hey I just worked for a year in theater that I decided that this was a career choice.  
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This is how I was going to finish college.  After that I went on tour with Sesame Street 

Live again for three years as the head electrician.  We played a lot of arenas.  We played a 

lot of small theaters.  We played the Palace here in New Haven.  And from there I started 

touring with The Who’s Tommy which was a Broadway show.  There was a lot of 

technology including moving lights even though I didn’t do moving lights at the time.  I 

did projections for a bit there.  Well, I was the advanced electrician there, so sooner or 

later I did everyone’s job.  I did that for about a year and a half and got offered a job 

doing Having Our Say as a projectionist on a Broadway show.  I did that for like four 

months and then another company offered to train me in moving lights, in Vari*Lites.  So 

I took them up on the offer and became the Vari*Lite operator and head electrician on a 

show called Music of the Night which just toured Canada.  Moving lights aren’t 

necessarily any different than any other light. If you understand how to program a 

conventional desk, you can probably move from one conventional desk to the other if you 

understand the theory behind what you're doing.  So I found with moving lights that once 

you understood the theory behind how the console was built then it wasn’t very difficult.  

So as I finished Music of the Night Paul Gallo’s associate called and said, “Hey we’re 

doing a show with a brand new console, brand new lights.  It’s a big guinea pig show 

where we are trying all the new technology.  Do you want to program it?”  I said sure and 

ever since then I’ve been programming moving lights.  I think I’ve done six or seven 

Broadway shows now.  Titanic, Scarlet Pimpernel, Sound of Music, Smokey Joe’s Cafe 

tours in London, On the Town.  Basically I’ve been programming for about three years.  I 

do a lot of industrials as well because you can only do about one Broadway show a 

season.  You know, fall season, spring season, and my summers are filled with 

industrials.  My friend Paul Palazzo and I, who is a pretty well know New York designer 

as well, we always do the Sony booth at E3 which is often literally the size of a football 
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field with twelve DMX Universes and three Wholehogs just to control the booth.  It’s 

pretty unbelievably large.  Programming moving lights is sort of half-artistic and half-

technical.  Depending on my designer, my title is Associate Moving Light Designer not 

Programmer. But I’ve yet to meet a designer who can spit key presses out to 

communicate to the programmer.  No one is going to say, “Give me light fourteen in 

color nine in preset focus fifteen with a fifty percent iris.”  It is “I want something down 

center in blue.”  Part of the goal is to give the designer some sort of tool to allow them to 

communicate better.  For instance, with Paul Gallo, we have sort of come up with a way I 

can mix all my colors to his with a scroller and give him like twenty or so more options.  

And he can call them by number if he wants so he doesn’t have to say for instance I want 

that a redder blue or I want that a deeper blue.  Because that’s where it is kind of difficult.  

Color is a difficult thing to communicate.  He can say give me color fifteen and if it’s not 

saturated enough he knows that color sixteen is going to be more saturated but in the 

amber range for instance.  But anyway I sort of got off base.  My moving light 

programmer interpretation is that you are partially a lighting designer and partially an 

electrician.  You make more choices as the programmer of moving lights than you would 

with an Obsession.  You're simply doing keypunches.  And often it’s interpretive.  You 

know I’ll look at the Obsession monitor and Paul’s cue might be a ten count.  Well if it’s 

fading out for a Vari*Lite that cue might be a fifteen count because even if you profile 

them, a VL7 for instance, is imperceptible below fifteen percent because its a mechanical 

dowser.  You often make interpretations like that.  A lot of times you’ll say, "Well what’s 

your time on fifteen?"  And even though it might be a six count for me, I might say, 

"Well it’s sort of a four count because I know it’s fading up with a certain path to 

accommodate the fact that these lights are abbreviated."  So I think part of the job of the 

programmer is to not shield the designer from the lights, but to present it in a certain way 
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that he can understand it.  So that way he doesn’t have to know that a five count on this 

board is a four count on this board or that your lights react differently than his.  My job is 

to make my lights react the same as his.  They have to be perceived to be acting in the 

same way. 

 

RAY:  Now the program you and Paul Miller wrote, The Flying Goat, does that 

allow you to do that with Paul Gallo? 

 

PAUL:  One of the big slowdowns of moving light communication is that not 

everyone tracks moving lights.  I sort of insist on it whatever designer I’m working with 

because from a conventional standpoint you would be remiss if you didn’t leave the 

electrician the focus charts for instance.  It’s the same thing with moving lights.  Even 

thought they are moving lights, they don’t necessarily need to move.  What if they only 

mark dark throughout the show?  You know, your electric's are so tightly packed and you 

need a special in eighteen different scenes and you only have room for one light, well a 

moving light is a fine choice.  But you don’t necessarily need to see it move.  In those 

cases you should document where that light is focused in the same way you would with 

focus charts.  And that is sort of what Paul Miller’s and my program is doing, but is doing 

it in real time in that Paul Gallo can look at the screen and say “Hey what light’s on the 

chair.”  He can look at the screen and instead of having to guess what light is on the chair 

because we’ve got twenty of them up he can say, “Well the icon for light fifteen is about 

in that area.  Why don’t we try light fifteen.” 

 

RAY:  So when I look at the screen and I see the groundplan of the set and I see 

those numbers across there, those are the lights? 
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PAUL:  Those represent the channel number, the channel number and unit number 

mean the same to me on the Wholehog in that channel one is light number one.  Not 

necessarily the unit number as far as Lightwright goes. A channel isn’t an attribute; it is a 

whole fixture.  And each fixture has many attributes: pan, tilt, intensity, color, etc.  If you 

were running it on a conventional board, each one of those attributes would be it’s own 

channel.  But on the Wholehog and most moving light consoles, the channel refers to the 

fixture.  That’s the number you are seeing.  It’s the fixture. 

 

RAY:  Do you primarily use the Wholehog or do you use other boards?  Is there a 

reason why you stick with the Wholehog? 

 

PAUL:  I’ve used a lot of boards.  This may come off a bit biased.  I’m the user 

interface engineer for ETC Obsession II hired only recently.  But I never would use the 

board to control moving lights and they know it. In that I think it’s easier for people to 

move from a conventional understanding of lighting into a moving light understanding 

than the other way around. 

 

RAY:  Why would you say that? 

 

PAUL:  I would say that because in conventional theater we track for instance.  

This is an example.  A lot of light boards are not moving light boards.  Programmers and 

designers that use moving lights are afraid that they might lose something if the board 

tracked.  I prefer to track with a moving light console.  The Wholehog is the only true 

tracking moving light console.  Others might advertise that they are but they don’t work 
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in the same way as the Obsession does for instance as far as tracking goes.  If I want a 

light to be in green for a scene, I don’t want to have to tell it to be in green for the whole 

scene.  I want either the first cue of the scene or the marked cue before the scene to tell it 

to be in green. So that if I want to change the color, change the focus, change any other 

attribute, I only have to put it in one cue and it tracks through the whole scene.  That’s 

not the case with the Artisan.  If I want to make it red in cues one though thirty I have to 

say, “Red/Goto Cue One/Selective Store/Store Enable/Cue One”, hit the up arrow and 

store it in there, and then go to the next cue and store it in there, and so on.  So I need to 

know where I need that light to be and when.  And that’s not how we think in theater.  

It’s OK bring that light up, in the conventional sense, until it goes out.  Basically you 

want it to be in that position until it goes out or until you tell it to do something else.  

That’s the main reason why I like the Wholehog.  Plus it’s also very fast. 

 

RAY:  I was astounded at just the speed of your key stokes yesterday.  Vari*Lite 

came at the beginning of the school year and did a couple of eight hour workshops and it 

gave me the opportunity to program some VL5s and VL6s on both an ETC Express 24/48 

board and a Strand 520.   So that has been my only real experience programming moving 

lights and I know it was difficult for me to get used to the dials and wheel.  Coming from 

a lighting designer’s perspective, I knew I wanted the light there and I knew what I 

wanted it to look like but going from that to this was hardly easy.  Now since I have 

programmed ETC boards as well as Strand consoles, I found it easy in some areas and 

made it more difficult in others.  Is that something you’re also finding? 

 

PAUL:  Yes, the owners of Flying Pig were trying to make the Wholehog a very 

theatrical board.  If you walk up to an Artisan and know how to use the Obsession for 
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instance, money has it that you wouldn’t even know how to bring light one up. You 

punch the one button here and you either punch the OUT/IN button twice or you say 

100/INTENSITY/ENTER.  If you walk up to the Wholehog and wanted to bring up 

channel one you would say 1@FULL/ENTER.  If you want it to be in color five, you say 

COLOR/5/ENTER.  It’s laid out in a way that you expect the same syntax as an LP90 or 

an Obsession.  You can either use the touch screens, use the wheels, or you can use the 

keypad.  And being an Obsession guy in the past, I like the keypad since that’s the way 

we do things.  It’s nice in that one thing I program a lot on is the Artisan II, simply 

because the VL2s and VL4s speak a language that only Artisan can speak. [The size of] it 

is too big for me.  I’m stretching and looking around to program a console.  With the 

Wholehog I never need to take my eyes off the screen.  The keypad is here and I know 

where my fingers are.  That’s not the case with the Artisan.  Or not even off the screen.  

Or not even the screen but the stage.  I can switch from changing the focus, to changing 

the gobo, to changing the iris, to changing any attribute without taking my eyes off the 

stage.  With the Artisan I have to look down every time because it is so large, and 

because the iris wheel feels the same as the intensity wheel.  It’s just the third one down 

instead of the fourth one down.  And the designer part of me says I don’t want to take my 

eyes off the stage.  That’s where I’m making my judgements.  It is also slower if every 

time I have to look down to change an attribute. 

 

RAY:  So as far as moving lights themselves are concerned, is there a particular 

instrument you prefer to work with, that you find easier to work with? 

 

PAUL:  It’s sort of like lekos and fresnels, which is a bad analogy.  I would choose 

an ETC Source Four over an Altman for instance.  And I prefer the ETC Source Four 
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because I like the quality of the light.  Not because of the manufacturer, but because of 

the way it looks.  I sort of think that my moving light judgement is the same way.  I tend 

to use Vari*Lite and High End equipment equally: Studio Color, Studio Spots, 

Cyberlights, VL7s, VL5s, and VL6s.  They are all very reliable, professional units and my 

choices between them are based on the visual requirements for a particular look not that 

it’s a Vari*Lite, not that it’s a VL6 as opposed to a VL2 for instance.  It’s always the 

quality of the light.  I don’t use Martin Lights because they’re not reliable.  I’ve done a 

few shows with Martin lights and on all three of them they were broken half the time and 

that’s a problem.  I’ve sometimes used Clay Paky instruments but they're not as available 

in the US.  It’s not a preference.  It’s a fact of life.  If you're going to rent something from 

the shop; it’s going to be cheaper if you rent something they have. The Clay Paky units 

are sort of the same as a Cyberlight for instance.  There is not an advantage as far as 

features go and visually they’re about the same.  It’s the same quality of light.  I find both 

Vari*Lite and High End equipment very reliable, High End a little more so.  But with 

Vari*Lite you also have a tech so that’s sort of the measurable difference. 

 

RAY:  So are there any attributes or features of the moving lights that you 

worked with that you wish could be improved upon? Or are there things you wish the 

instruments could do?  For instance, a shutterable instrument is a new thing. 

 

PAUL:  That sort of thing I think we will see a lot more of and I think soon.  Also 

there are things the moving lights do that I would like to see made easier, like color 

matching for instance.  It’s more of a console manufacturer thing. There really is no 

reason why I can’t say Rosco 80 into a console and expect to see something match a 

Rosco 80 in a conventional [light] for instance.  The LCD or moving mirror technology 
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gobo morphing thing you’re going to see a lot of too.  Where you are going to upload an 

image to the unit and either by an LCD display or with micro mirrors you can morph the 

gobo or create the gobo simply from the LCD display and then morph to another one.  

And via that do shutters as well.  And that’s something I think you’ll see a lot of too.  It’s 

a technology that has recently been adapted.  It’s not necessarily that I need to see it but it 

is something that would certainly make everyone’s life easier if both of those eventually 

came to fruition. 

 

RAY:  How do you feel about making moving lights high end video projectors 

that can move all over the place?  Sort of like what you are talking about with the 

morphing except with full on video.   

 

PAUL:  It would be neat but you know we are lighting theater and how often do 

you light theater with video projectors whether you have that capability or not.  It would 

be neat in certain circumstances but I don’t think every moving light will be a video 

projector simply because of the cost.  You know you can put a Scene Machine in certain 

conventional units but you can’t put them in all of the units because it’s not economically 

feasible. 

 

RAY:  Where do you see the technology heading and how do you think it will 

effect your process? 

 

PAUL:  That’s always a hard one to say because I always feel like we are playing 

catch up.  I always feel like as soon as the new console comes out, that everyone thinks 

has all the bells and whistles, we max it out that first show.  So it’s a hard thing to think 
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about because we always tend to use every new feature that’s introduced immediately 

and push it to the max.  I wish there were a way to update preset focuses better.  

Wholehog has a way built into their console where you can focus lights onto four points 

on the stage and build all your preset focuses on those points.  And then basically when 

you move that to another city you update those four points with all the lights and the 

show’s focused.  It’s a good theory.  In reality the first electric might be upstage a little 

more than the previous city where you programmed, and the fourth electric is shorter so 

the lights are pushed together more.  Those sorts of variables aren’t taken into account. 

They are useful if the show never moves or if it’s in a truss show and the trusses are 

always a certain distance apart.  I wish they would be more applicable to theater where 

you can say “OK, I wish those lights could be accurate enough to reproduce those points 

on the stage.” And then from there be able to say go upstage this much in the X axis and 

stage left this much in the Y axis and by doing that in every city of the tour you’ll update 

these four points.  Because actually a time consuming thing about moving lights, 

especially for tour, is focusing.  Imagine the conventional focus where one light might be 

used once and in a touring situation takes up the majority of the load-in time.  Well it is 

the same thing with a moving light show.  Focusing moving lights is quicker in that you 

can do it from the deck instead of getting up in a Genie Lift but you probably have eight 

different places to focus that light as opposed to just the one for the guy in the Genie Lift.  

So they are about parallel time frames. 

 

RAY:  Having a background in conventional lighting, like working with Sesame 

Street, how do you feel working with moving lights has changed your process as far as 

working with the lighting designer or Master Electrician? 
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PAUL:  From an electrician standpoint it’s more a show about data.  The 

electrician needs the programmer in order to patch the show.  You have to say, “Hey you 

need to run DMX to these areas.” because you can only put twenty-five Cyberlights on a 

DMX coil for instance.  You need to address them in such a way.  So there is a better 

need for communication between the moving light programmer and the production 

electrician than there would be with the Obsession programmer and the production 

electrician.  From the designer standpoint I think half the battle is creating some sort of 

communication method with which you can talk about these things, to talk about an 

infinite number of colors, to talk about an infinite number of positions.  The designer 

might say give me a pipe end wash.  Well there is no pipe end wash button on the board.  

As a programmer you need to understand that and you need to know how to create it.  

And you need to know how to create it ahead of time with all of your lights and all your 

systems so you can give it to him when it’s needed. It’s sort of like color scrollers.  It’s 

unfortunate that the moving lights and color scrollers have allowed a lot of designers to 

not have to think about it, or some designers to not have to think about color choices or 

template choices.  Well if I have enough choices I will throw them all in and I won’t have 

to think about it until I get to the theater.  Moving lights allow you to do that.  

Unfortunately, you should still design a show the way you would in a conventional sense.  

You need to visualize that hey in this scene I want specials because you’ve got the 

moving lights there to give them to you.  But you need to go in with that in mind because 

who knows if you have enough moving lights for instance.  Who knows if you are going 

to use the template you planned on?  You need to think about these things ahead of time.  

It gives you a great variety of choices but you still need to prepare, because if you go in 

unprepared, without direction you end up taking more time. For instance this whole show 

was rewritten before the rig was loaded in. You’ve made your choices, but the time you 
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save having those moving lights is lost in the time that “Oh I made the wrong choice.” is 

determined sitting in the theater.  Now I need to change all those colors or all of those 

templates.  You don’t need to do that any more.  So it’s a safety as well.  But you really 

need to go in with some concept of what you're doing.  Everyone complains that moving 

lights take a lot of time.  If you're prepared, they don’t.  If your programmer’s good, they 

don’t.  I’ll finish programming the moving lights in a scene long before a designer may 

have fixed his color scrolls.  As long as he tells me what to do first.  And he’ll work with 

the person on the conventional console and I’ll work with Mr. Miller and we’ll be done at 

the same time.  And if the designer’s the one pushing the buttons, we’ll be probably done 

first. 

 

RAY:  One of the things I noticed you two gentlemen doing was suggestions to 

the designer before he even said anything. 

 

PAUL:  It depends on the designer.  That happens to be our technique with this 

particular designer.  This happens to be an unusual situation in a collaborative sort of 

way.  And a lot of times when he is thinking of working on a particular aspect of a cue, 

it’s with the director there or with the guy programming the conventional console.  

Sometimes it’s easier to suggest a certain look or suggest a certain image than to say 

“Hey Paul can I just move that light over there to see what it’s doing?”  Sometimes it’s 

faster to just give it to him and have him look up and say, ”Hey that’s cool!” or “Oh my 

god, what are you doing?”  The programmer has an artistic taste even if the designer 

could call keystrokes for a moving light console.  You can’t always say make that a little 

sharper, a little softer. OK over there, move that light over just a little bit upstage.  OK 

move that light downstage just a little bit.  A good programmer is always looking at the 
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stage and saying, “Oops, that light is a little bit out of focus.  All the rest are sharp.” Or 

“You know instead of getting this beam size in that way, why don’t we zoom down so we 

get more intensity out of the light.”  They keep saying make it brighter and it’s already at 

full.  It’s those sorts of things [that can slow things down] because for the longest time 

there was no feed back from the lighting consoles.  The Artisan has no feed back.  You 

have no idea what the lights are doing.  The Wholehog does have feedback. However, it’s 

presented in such a way that the designer doesn’t have a Wholehog monitor because it’s a 

confusing screen.  So we choose to give him the visual display that he can see [and 

understand] because it makes more sense.  Knowing a light is in preset focus five and 

color sixteen is only going to add another layer of confusion onto the designer.  It adds 

more translator pieces of paper on his magic sheet, instead of seeing a little icon for light 

fifteen down stage left on a screen for instance. 

 

RAY:  What do you feel your best experience has been with moving lights? 

 

PAUL:  This sounds odd for a programmer, but I don’t really like moving lights to 

move.  I think that their big advantage in theatrical productions is...  I’m very proud of 

myself in that I can as far as color temperature goes; we are really good at making 

moving lights look like conventional lights.  And that takes some work.  That takes more 

than using the colors that the manufacturer gave you to choose from.  It’s making custom 

colors using a custom chip and the mixing flags for instance to make the moving light 

look like a conventional light.  And on that same token I don’t necessarily like to see 

them move.  The fact that you can use a moving light for fifteen different things and 

fifteen different scenes, that’s the advantage.  You don’t have to hang fifteen 

conventional units and fifteen different pieces of cable and fifteen times more space on 
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the pipe when over the course of twelve feet you have room for one electric on a 

Broadway show like Titanic for instance.  I would say that Titanic is probably my best 

moving light experience as far as Broadway shows go, in that except for two moments, 

you never see a moving light move yet they’re always busy.  If you were to sit with the 

grand master out on Titanic it wouldn’t be a show.  It would be completely dark in a lot 

of scenes and certainly ugly in all the others.  And it’s a very organic conventional look 

as well and unless you knew, I would hope, that there was moving lights in the show, 

you’re probably going to guess there’s not.  You can get the same color in certain scenes 

out of a scroller that you can out of a moving light. So I think that’s my best experience 

or at least the best result I think. 

 

RAY:  Do you think you liked that better because for example, it’s not rock and 

roll where you want to see the light curtain pan across the audience?  

 

PAUL:  It’s hard to do it tastefully.  But that’s part of the challenge.  It’s hard not 

to say, “OK, let’s just live move it to that position." because you have to think.  You have 

to figure out where you're going next.  You have to plan.  And I think that was the 

challenge we succeeded with on Titanic.  If you did that show with conventional lights, it 

would not be the same show or the entire overhead would be packed with electrics and 

there would be no room for any scenery. 

 

RAY:  I guess that’s something that interests me as well.  Well you don't need to 

move it but it does allow the lighting designer the flexibility to say, “Well I need it here 

during this.” and then you take out the intensity and it’s over there.   
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PAUL:  It’s the same thing with any piece of technology. I remember seeing some 

Broadway shows five or six years ago where there were color scrolls that I thought were 

pretty raucously ugly, but I think they were being used just because a designer had a new 

tool and wanted to try it out.  It wasn’t an artistic choice I hope because it didn’t look 

very good.  It’s the same thing with moving lights.  I think a lot of time people think they 

need to move lights because they can. Unless it adds something to the scene, unless there 

is some reason for it, don’t move it.  If it’s a follow spot and the guys not moving, you 

don’t move the follow spot.  There needs to be justification for everything you do in the 

conventional world and in the moving light world. 

 

RAY:  Is there anything about moving lights that we either haven’t covered or 

you think is important to know? 

 

PAUL:  I’ll call you if something pops into mind.  Only that moving lights aren’t 

necessarily any more difficult than any other fixture.  The technology is higher but you 

still need to have the same taste values.  You still need to think ahead. You still need to 

look at the stage.  Sometimes its mind numbing walking past the bank of computer 

monitors that we call the “Buffet Table”.  But the reality of it is you could get rid of all 

those monitors and what’s happening on the stage is the really important piece of what 

we are doing.  I remember walking by The Life, they were using WYSIWIG to help them 

focus the moving lights.  And I remember watching the programmer look at his 

WYSIWIG display and say, “Hey look it’s on the column!” and he updated a focus of one 

of the moving lights because his display told him that the moving light was hitting the 

column and it shouldn’t have been.  Well in my mind, this huge thing we call the stage 

was right in front of him and probably should have been a better indication than his 
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computer monitor on the left telling him that the light was hitting the column.  He was 

right.  It was hitting the column, but I think I would have spent my time looking at the 

stage.  And no matter how technological the lighting industry gets the end result is still 

the most important piece of art that we have regardless of how we get there.  I think it’s 

funny sometimes that with that many moving lights in the air, there are moments that 

don’t look good with a moving light special or where the moving lights can’t hit 

something.  And so often it’s so easy to compromise and say, “Oh, ok it will be just fine.” 

But once in a while you have to say, "Hey you know what, we need to hang a 

conventional unit."  And that’s a hard thing to say sometimes for designer who spent a 

whole lot of money on a shop order with a lot of moving lights.  That hundred dollar, one 

cable, conventional unit is going to do a job better than that ten thousand dollar moving 

light.  And as a good designer you need to make that decision.  You need to be able to say 

that if that’s the case. 

 

 



A Spin Around Moving Lights  107 

Paul Miller 

2/13/1999 - Claire's Restaurant, New Haven, CT 

Paul works primarily with the key freelance moving light tracker with Paul 

Sonnleitner.  He co-authored The Flying Goat tracking software.  He also works as a 

freelance lighting designer in the US. 

 

RAY:  As far as moving lights are concerned, is there a particular brand of 

moving lights you prefer to work with or do you feel it is more application specific? 

 

PAUL:  I think it's very specific. Just in the five or six productions I've done with 

Paul Gallo, we have favorites, but we have a different shopping list depending on what 

the needs of the show are.  On Civil War we are using the new VL7 because there are so 

many template choices, rotating templates, and color choices, which is sort of the new 

answer to Cyberlights for us.  A year ago when the VL7 wasn't available, we probably 

would have used the Cyberlights instead.  I think it depends on what sort of tricks, bells 

and whistles you need and also whether it is a yoke show or a moving mirror show and 

also what the physical limits are.  I mean obviously, you can't put a VL7 in the air when 

you only have room for a VL6.  That's a factor too, I don’t' know if I have enough 

experience with moving lights to really know.  I know if I was doing my own work, I 

would love to use Studio Colors.  Generally speaking, I haven't had the opportunity to 

look forward to things like Cyberlights.  I end up using a less expensive or cheaper 

version of Cyberlight.  I guess it depends on the physical demands, space, and do you 

need to be able to mix colors or can you pick ten colors and be happy with that.  The 

Studio Spots, which we are using of Civil War for the first time, are terrific but you can't 

mix color.  We dream about the universal moving light that can mix color and have forty-
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five different gobos, and soften beautifully, and iris really small, and get really big, but 

that hasn't really happened yet.   

 

RAY:  So are those the kinds of attributes of moving lights that you would like to 

see improvements on or just have? 

 

PAUL:  Well every light has its strengths.  The VL7 is an amazing template light.  

You can iris it down and focus it down to 8" on the floor and have the template be rock 

hard sharp.  Then you can zoom it out so it covers half the stage and it is still rock hard 

sharp.  I mean it's amazing.  The quality of the light is different; it doesn't soften.  If 

you're using it as a special without a template in it, it's not the same beautiful soft punch 

of light.  It's like the difference between a Leko and a Fresnel but it doesn't soften as 

beautifully as a Leko does.  Which is why in Civil War we have follow spots.   

 

RAY:  So if there were one attribute that you could wish for, like really good 

shutters on a moving light, what would it be? 

 

PAUL:  Shutters would be a great benefit.  We frequently put shutter gobos in 

moving lights in a rotating template spot so we can put a little half eaten shutter in and 

then rotate around to get off the scrim or whatever.  It would be great not to give up the 

template slot.  That would be a great thing.  In Titanic we had five or six different 

versions.  We had sort of a half eaten shutter, a quarter eaten shutter, and shutters on both 

sides, corner shutters, but that used up ten slots.  It would also be great to have moving 

lights that do templates as beautifully as the VL7, but you can soften the edge to lose the 

edge of the beam as beautifully as a hybrid between a wash luminaire and spot luminaire. 
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RAY:  Keeping these attributes in mind, would you want one instrument to be 

able to do all those things or have a choice of instruments. 

 

PAUL:  I think there will always be different ones.  I think there are physical 

limitations to that really happening.  That's why in the conventional world there are five 

different kinds of lekos and five different kinds of Fresnels and there are four different 

kinds of PAR Cans.  You wouldn't want there to be one conventional type of lamp.  I 

don't think it would be a good idea.  I think you will always want to be able to pick and 

choose.  And I guess that's the short answer.  I mean I wouldn't want there to be the 

universal, static lighting fixture.  Because physically I don't think it's possible.  I don’t 

think there can be a single light that can be as good a PAR Can as a PAR Can can be, as 

good a leko as a leko can be, and as great a cyc light as a cyc light can be. 

 

RAY:  One of the things that have been talked about is the definite differences in 

choice between a conventional lighting instrument and a moving light.  Could you 

expound upon that? 

 

PAUL:  The problem I have is there seems to me that there are two sorts of big 

possible reasons for using a moving light.  One is that you want that rock and roll moving 

light thing to happen.  You want it to look like rock-and-roll.  The other possibility is that 

you want one fixture to do the job of ten and not have to hang ten PAR Cans with ten 

color changers or ten lekos with ten different gobos.  So it's an economic choice as well.  

There is a temptation to make choices for different reasons and I think that as the 

designer you still need to make choices as you always did in the conventional world 
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when all there was were conventional lighting instruments.  It's about the show, about the 

light and what it should look like and then choose the tool that will get you there.  We 

have a lot more choices now.  We have a lot more possibilities.  You can do so much 

with a moving light that frequently it's a really good choice. 

 

RAY:  Are you finding that since there are so many choices lighting designers 

tend to get lazy and put up a plot of moving lights and say "I'll figure it out when I get 

there." 

 

PAUL:   I would think there is a risk to getting lazy.  On the other hand, on a show 

on the scale of Civil War [The Shubert Theater, New Haven] or anything approaching 

this, you have to make a lot of choices before the show's been blocked, before the 

scenery's been built. You can't make, because of the time that it takes to amass that 

amount of equipment and get it into the theater, every single choice ahead of time on 

paper.  So it's not necessarily being lazy. It's giving you a lot of options and making it 

very easy when you get to the theater to quickly say, "Oh, I just thought of something, I 

need green side light." or "Oh, that wall is a little different than I thought it was going to 

be and I need to get the light off of the side."   You can do that now much quicker.  I hope 

people aren’t getting lazy. 

 

RAY:  As a programmer, how do you feel working with moving lights has 

affected the way you work? 

 

PAUL:  Well I'm not necessarily a programmer.  I understand the process of 

programming.  It certainly has affected my process because it has invented a need for my 
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job and me.  As a designer, in my own work, it has probably frustrated me because when 

you see the things that you can do your like gosh I want to be able to do that.  I want to 

have fifteen different template down light washes that are all adjusted for a particular 

scene.  Most of the time I do it, I focus one template wash and I'm stuck with that 

template wash for everything.  Now I can have one where this template is adjusted in a 

little bit, this one's a little smaller and it only goes up to here.  So that's somewhat 

frustrating to me.  Also the idea of conventionally hanging big systems and not having to 

worry about specials.  Where if you’re just looking at the VL7's there are twenty-some 

options for a special.  I can have this angle, this angle, or this angle.  I don't have to 

choose that right away.  It's made me think about that a lot more when I'm designing with 

conventional lights.   

 

RAY:  How has moving lights, for example working with Paul Gallo, affected the 

way you communicate with the LD or even your partner Paul Sonnlitner.  Do you find 

vast differences in communication?  

 

PAUL:  There is so much more information to keep track of now.  Instead of a leko 

that has one attribute, you now have lights that have sixteen attributes, twenty attributes, 

times fifty lights, times three hundred light cues.  It's an enormous amount of numbers 

and information.  The best way I think is still to talk in ideas.  Because as designers that's 

the way they should deal with it – the way things look – and not numbers and lights and 

bits and fixture numbers and color numbers and stuff.  For example, "I need sort of a cool 

side light idea here and a really hot sort of punch on that person."  There is a great 

temptation, especially since we developed the Flying Goat System keeping track of that 

information accurately and so quickly and keeping it up to date, to really get into the nuts 
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and bolts of "give me fixture 35 and put it in focus 15."  And you sort of get into the nuts 

and bolts of it and lose sight of the big picture and what you're doing.  Paul Sonnlitner 

and I work very well together that way and I think we encourage Paul Gallo that way, 

who is very technical minded.  Paul understands the equipment and what it can do and I 

think we help him by making remembering all of those numbers and stuff easy.  It's like 

having a really good magic sheet.  It's having a really interactive, constantly updated 

magic sheet.  By having that, you don't really have to worry about remembering the 

numbers, or where things are pointed, or what color they are.  Someone can hand feed 

you that information really quickly and then you can deal with just the big picture and the 

big ideas.  Because it's so easy to get lost in a mountain of information like preset focuses 

and focus points.  So I think that's part of what we try to do. 

 

RAY:  If the manufacture's were able to take the instruments and give some sort 

of data feedback from the instrument. For example with the VL7, you position the unit 

and you are using a specific template and you are at focus 15 and it's instrument 34 and it 

has all these attributes.  Once you get it to where you want it, it sends data back to the 

board saying "I'm here and this is what I need to be doing for this cue". Would this be a 

feature that would help programmers in doing their job and would it help in reproducing 

the shows at another time or venue? 

 

PAUL:  By itself, I'm not sure.  I think it's less a fixture issue than it is a control 

console issue.  I'm essentially punching in the same information into a tracking database 

that Paul Sonnlitner is punching into the Wholehog II.  It's a little silly to have both of us 

punching the same information into two different computers really. It's good for me 

otherwise I wouldn't have a job.  Ideally since all that information exists in the Wholehog  
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it would be great if there was a way to look at that information in a way that is easily 

digestible to the designer.  And to rearrange it in a way that makes it efficient to 

reproduce and maintain the show. 

 

RAY:  Sort of digital focus charts. 

 

PAUL:  Yeah, somewhat.  We used to track… Very few people track conventional 

lighting.  Few sit next to a conventional programmer and track.  Some people do it as a 

design tool.  We used to do it as a documentation of the show, because the boards were 

not so reliable.  We also did it as a protection against hardware failure.  Hardware failure 

really is not too much of an issue any more.  And documentation is also not as much of 

an issue because you can print the information out of the board in a way that is useful to 

you.  That's not really the case with the Wholehog.  Which is really the moving light 

console that I'm most familiar with.  So I think that's the issue.  That information is 

starting at the console with the moving light programmer putting it into the console and 

gets sent to the light.  If I tell the light to go to focus 15 and color C13 and template B2, I 

don't need the fixture to call me back and tell me it's there.  I sent it there, I'm going to 

trust that it's there.  But I do want to be able to go back and look at that information. 

 

RAY:  Would it be helpful to be able to backtrack several versions of one cue?  

Say you go to focus twelve and you move it to focus fifteen and then move it to another 

focus and then a few days later want to recall where you originally had it.  Is that the type 

of information that you can or do track? 

 

PAUL:  I tend not to because anything we've written once we can write again. 
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RAY:  I'm talking more on the archival side of things. 

 

PAUL:  Well certainly we back-up on a rotating disk system of like six disks at the 

end of every day and the end of every meal break.  I save the state of the tracking 

database as a separate file so I can go back and pull up the tracking database and see 

exactly what we had at dinner yesterday and that's no different than you would do on a 

conventional board.  And if you know ahead if your going to be playing with different 

ideas you can always record an idea as a preset focus and save it in another cue list so 

you can have that to refer to and go back to.  Having the idea of a multi-level undo is not 

that great.  I think the means are there for a really savvy programmer to go ahead and do 

that for you. 

 

RAY:  So on a slightly different note, how have you found technical support from 

the manufacturers to be? 

 

PAUL:  I think that generally speaking it's really good.  Especially for us, there is a 

major Broadway designer doing a major Broadway production.  They tend to go out of 

their way for us.  It's a relatively new technology and so the lights are very complicated.  

They tend, especially during production when they're on 18hrs per day and you are 

whizzing them around all day, not that they are fragile but they break down more than a 

leko does which has no moving parts.  So it's not unusual during a production to have a 

couple of lights every day that you need to swap out and there are always spares being 

repaired in the "Moving Light Hospital".  But, I think in my experience that the 

manufacturer support has been very good.  I've never experienced anyone ever dropping 



A Spin Around Moving Lights  115 

off the light and saying, "Well here you go…Good-luck."  They are very eager to help.  I 

assisted Titanic in LA and we used Morpheus Lights and High End Studio Colors and we 

had some difficulty with the Morpheus Lights.  They ultimately sent up the head of their 

R&D department and the gentleman who designed the fixture who just came up to LA 

and moved in with us and stayed there for two weeks and was there every day solving the 

problems.  So I mean they were very eager to make us happy.  These instruments require 

more attention than a leko. 

 

RAY:  Could you expound upon your best experience with moving lights, or 

worst, or both. 

 

PAUL:  I lit on Paul Gallo's behalf, a production of Smokey Joe's Café in Reno, 

Nevada several years ago with a completely different rig than there was in New York or 

what we had done on the first national tour in London. It was my first chance to write 

light cues and reproduce what we had done with a rig that had 50 moving lights in it.  

That was very exciting to me to do the cool moving light thing.  I'll have three little 

things of light here and this one will spin and this one will do a different template and 

they'll follow him across the stage.  It was very cool.  On the other side of that, Titanic, 

especially in New York, is one of the most beautiful examples of moving light use I've 

ever seen.  You could see that show and if you didn't know there were 50 moving lights 

in the air, you would never see them.  There are two places in the show that if you are 

looking really carefully you can see the light.   There is no sort of moving light stuff 

going on and yet the show would not look the same without moving lights.  It's beautiful, 

tasteful and intelligent, and things could not be possible with out the moving lights.  I was 
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not really involved with the moving lights at that show in New York but I was really 

proud of that product.  And it was a great education as well. 

 

RAY:  The other day we were talking about the difference between how you 

thought moving lights should be used in theater compared to what you sometimes see on 

cable TV on the Latin Stations. 

 

PAUL:  I think it’s the same thing.  You have these toys that can do cool things, 

It's fun to just do cool things but may not necessarily be right for the play.  Just because 

you can do cool things doesn't mean you should. 

 

RAY:  Have you ever run across a producer who will say, "Well I'm paying for 

moving lights, I want to see them move." Or do you find more of that in the rock-and-roll 

side of things. 

 

PAUL:  Well it's more appropriate in rock-and-roll, but it is a huge investment 

when you decide to use moving lights.  Not just the hardware but the time and the people 

to program them and to track them, I mean it's a huge investment.  When someone has 

spent that kind of money it’s amazing.  Titanic is this $14 million musical and you look at 

it and you don't see any scenery move really and you don't see lights whizzing all over 

the place.  You see a lot of two dimensional scenery and drops and it's like where did the 

$14 million go.  Well it's all there but I think there is that question.  I certainly have been 

in situations where that is the case.  I did this thing at the Consumer Electronics Show in 

Vegas a few years ago.  It was this entire environment that had a wrap around cyc that 

cycled through seasons and a 24hr cycle of the day.  And there were these soft very subtle 
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moving clouds and a gentle sunset cue that happened.  It was all very subtle and very 

tasteful and it rolled through this twenty-minute sequence.  When we sort of set it up the 

producers were like "No, I want to see clouds" and I said, "There goes a cloud now" but 

they wanted to see the hard edge cloud moving across the cyc and they wanted to see 

purple.  You know, it's sort of like that.  And with something like that, it's probably OK.  

I'm proud of the fact that we resisted that temptation on Titanic.  Do you know channel 

26 Mexican Fiesta Variety Hour with whizzing lights and spinning gobos.  It just 

wouldn't have been the same.  It would have been a different play I think.  But I think 

that's like any new technology.  When color scrollers were first invented and people 

started using them, I'm probably guilty of this too, you had to do big live color scrolls 

from one end of the gel string to the other. It was just cool to see those lights go through 

all those colors to get from blue to dark blue.  Now we've sort of mastered that 

technology and have a more tasteful grip on things.  I think that's probably true with all 

new things.  When new bells and whistles are available we have to just try them out, flex 

them, see what they can do, push the limits and then sort of back off. 

 

RAY:  This leads me up to a good wrap up point here.  Where do you see this 

technology heading?  Where do you see moving lights and their placement in the design 

process in theater? 

 

PAUL:  Well I think the technology will continue to improve and the hardware 

will continue to become sturdier.  The minute they add rotating gobos to a fixture it's like 

they say, " Well now that we can do rotating gobos, I want to be able to do thirty different 

rotating gobos."  Things like programmable shutters or the idea of programmable 

templates as part of the fixture where you can download a bitmap right from your PC to 
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the fixture and have an instant full image template.  That will come and that will be a 

cool new thing.  I'm not really one of those people who believe automated fixtures will 

replace conventional lights.  We find frequently with moving lights that you can have a 

moving light that you only use once or twice during a show and could probably 

ultimately be replaced with a conventional light.  I think the technology will improve but 

I don't know if it would replace conventional lights.  Probably you don't need 40 VL7s to 

light Death of a Salesman.  If that's all you had, you could probably figure it out, but it's 

not like it's the next step in lighting design.  It is a new tool.  It is a new thing to add to 

our portfolio or toolbox. 

 

RAY:  A real quick question for you…Paul Sonnlitner had mentioned one of the 

attributes that he would like to see added to moving fixtures is the ability to have ready 

made color.  Instead of trying to mix something that resembles Lee 281, you would be 

able to type in Lee 281 and be consistent from instrument to instrument as sort of the 

industry standard with all of the moving lights. 

 

PAUL:  I think that's the kind of thing as the technology improves is making it 

function the way we already think.  So we don't have to change our process.  It is a pain 

in the ass quite frankly to have to hand mix color to match every color in a scroller for 

example.   I mean I know what R80 looks like and I have to roll around my little wheels 

and go "That's sort of like R80 but my lamp is a different color temperature".  That would 

be a great thing if those kinds of improvements happened.  There are some parts about 

how we do things that we don't need to re-invent. 
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Jules Fisher 

2/23/99 - Marriott Marquis Theater, NY 

Jules is one of the premiere Broadway lighting designers of our time.  He is also 
the host of The Broadway Lighting Master Classes series held in New York City. 
 

RAY:   How has the implementation of moving lights affected the way that you 

work? 

 

JULES: Well it has affected me greatly in a couple of different areas.  The simplest 

and most obvious one is it has allowed one lamp to do many jobs so it's replacing a single 

instrument or multiple instruments with one location.  If you could put five spotlights in 

one spot on the pipe and focus them differently that would be ideal.  But you can't. You 

can only put one lamp on a spot.  Here's a lamp now, an instrument, that can go anywhere 

and it can go to one side in one cue and somewhere else in another cue.  It can be one 

color in one cue and different color in another.  First of all it's enabled us to have a single 

unit that is multi purpose focus, multi purpose everything.  That's terrific because lighting 

can be more specific.  If you can have more specificity in every cue, you can now have a 

special over here and a special over there, which you couldn't afford.   Merely by real 

estate you couldn't afford it.   Not just economics, you just couldn't get that many 

instruments in one space.  So that's the first way.  The second way, and probably the most 

valuable, is that it provides motion and motion is the fourth quality of light.  It has 

enabled us a lot to have visual, visceral, energy-providing motion, but also emotionally 

connected motion so the motion of the lights can relate to the scene as far as the feeling.  

And then to have something of slow motion or high speed motion or motion that is 

anticipatory, motion that is frightening, motion that is comic, all those things are possible.  

It's, to me, the last tool in the arsenal to have.  We've been able to dim.  We have intensity 
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control.  We have form control.  So in that sense I think it's sensational.  I'm sorry it didn't 

come earlier in my career. 

 

RAY:   When you are designing lights, do you think differently about choosing a 

conventional instrument rather than choosing a moving light? 

 

JULES: Yes, I work primarily in the commercial theater.  Economics is a big 

factor so I can't just assume that every light can be a moving light.  Although I think 

someday that will happen.  They will be so inexpensive and so common that it would just 

be easier to put a moving light everywhere and use it as a single lamp or a moving light.  

You'll have the option.  But at this point, it's not that cheap.  Maintenance is a major 

factor besides the rental. Again I deal in commercial theater, so we have to rent the lights 

for the show.  They are not bought or put into the building permanently.  So I have to 

weigh in the design the value of the motion versus the dollars.  Some shows I know are 

less expensive than others are.  When Peggy Eisenour and I did Bring in Da' Noise, Bring 

in Da' Funk at the Public Theater, we felt moving lights were essential to that but we only 

used twenty-four, a relatively small number.  [Compared to] when we did Ragtime, which 

we knew, was to be a large scale, commercial production. The Public Theater, a not-for-

profit theater company, could not afford a large number of units  [Whereas] Ragtime was 

done by a commercial theater company.  So we had on the order of seventy-five moving 

lights.  So the scale was based on the economics.  Also, the choice in moving lights had 

to do with the case of Noise, Funk that it was a show about rhythm.  The show itself was 

rhythmic.  Because the content was rhythmic, we chose to use lights as another 

percussion instrument and moving lights will do that.  No other light would.  So it's just 

one more tool in your tool chest.  As I start to design, now moving lights are in my head 
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as an option, and it's not a rarified option, it's an option.  Do you want the light to move, 

or do you want it to be static.  Choosing it to be static is just as important as choosing it to 

move.  The choice of the motion is not a rarified decision anymore.  It's common.  They 

are usable, they are available, and there are many manufacturers. 

 

RAY:  Do you find that there is enough information about moving lights to allow 

you to make those choices you were just talking about? 

 

JULES: Yes, one by experience.  We've been using certain brands for a number of 

years now.  I put the moving lights into the Palladium which is a discotheque in 1985 

which was fourteen years ago and I've been using them ever since.  They already have a 

long gestation period.  Plus all the manufacturers bombard you with literature.  They are 

always coming to our office and saying please use our lights.  They are interested in 

educating us. 

 

RAY:   Are there certain attributes of a moving light that you wish could perform 

better or that you wish a moving light could do.  I've had a few example given to me like 

a true shutterable instrument, or one that instead of having to mix colors you can type in 

for example Lee 281 and Lee 281 comes up no matter what instrument it is.  Are there 

certain things like that that you would like to see in a moving light? 

 

JULES: Yes, I guess I'm more interested in accuracy.  Although I think the color 

mixing is an issue.  We do have instruments with framing shutters now, the VL7.  We 

have four on this show [Annie Get Your Gun, Marriott Marquee Theater, NY].  The 

framing shutter is an option for the VL7 now and it's wonderful.  It does everything you 
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want.  I personally want to see more repeatable accuracy, better acceleration and 

deceleration, in all the functions.  It's not programmable yet.  I don't know of any light 

that it's programmable in yet and it should be.  Because as you use them, some of the 

manufacturers and the brands available, are not able to land soft enough or start soft 

enough.  Bringing on a light or the end of [the light’s] motion is distracting.  If it moves 

very smoothly and stops instantly, that's abrupt and that will catch your eye more than not 

having it move at all.  That bothers me particularly as you are looking for fluidity in a 

show where you want the eye of the audience to move by your choice from place to 

place.  You don't want to get caught by something in the left corner, up left that's blinking 

out or stopping its motion.  So I'm looking for that.  In the color mixing, we have to have 

greater compensation or adaptation to the color temperature.  You have extremely high 

color temperature lamps and extremely low color temperature lamps.  So the color 

mixing is not yet, for most users, easily understood.  So that has to be dealt with.  So I 

guess the last thing I would like to see is more reliability in the piece of equipment itself.  

They still take a lot of maintenance.  Anything with moving parts is going to take 

maintenance and these have a lot of moving parts.  So in the commercial theater, it's 

expensive to have technicians on hand, all the time that can fix them.  On a Broadway 

show we almost always have a single technician or two technicians on staff full time to 

maintain these lights.  That's expensive.  The trade off is if you design a cue that is so 

precise and you want it to look that way every night for the audience you must know that 

that piece of equipment is going to be there and do that.  So it's a trade off between are 

you willing to make a cue that is so specific that you are depending on it to be perfect 

when the light might not be perfect.  As the lights get better and better, we can depend on 

them more.  So I am happy that they are making them more reliable. 
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RAY:  How has working with moving lights changed your process with dealing 

with the Production Electrician and the Programmer? 

 

JULES: Well before moving lights, the Production Electrician did everything and 

now there is a programmer who is often a moving light technician, someone who knows 

only moving lights.  More and more the Production Master Electricians are becoming that 

or learning how to take care of them.  But with so many brands and so many variations 

on each brand they are still learning how to take care of these moving lights.  So the best 

electricians don't necessarily know enough yet but they are learning.  They have to go to 

school.  They have to go through either High End School or Vari*Lite School or what 

ever.  And that's one brand and the next show they may have a different type of 

instrument.  So until the whole technology settles down a bit, it's going to take a few 

years for that.  There is no one electrician who knows all the brands so we end up 

bringing in a special technician as opposed to the Master Electrician.  And secondly there 

is the Programmer where the Production Electrician normally programmed a show by 

sitting at a lighting console and setting cues, now we have a programmer just for the 

moving lights.  And as you know, there are many boards now, the Wholehog board and 

Vari*Lite's board, and a couple of others. Strand is trying to do it as well.  Making boards 

that you can program the moving lights on.  But so far none of them are as good as the 

dedicated boards.  That will be something that will happen in the future too.  But there is 

no single non-dedicated board that can know all the equipment.  So that has changed that 

process a bit.  But it's settling down.  This is just the infancy of moving lights. 

 

RAY:  As far as your paperwork is concerned, how has that changed with the 

implementation of moving lights? 
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JULES: My camp does it a little bit differently.  We don't keep track on paper of 

every move of the moving lights.  We write down a much simpler form of what it is 

knowing that the computer knows what this light is doing.  So we are not trying to say 

this lamp is moving ten degrees east, fourteen degrees west, and irising from 80% to 

70%.  We don't write any of that down.  We just assume the computer disk has that.  So 

we don't do much paperwork that way.  What we do record is the function of the lamp.  It 

is going from down left to up right.  Or seventeen lamps are going to sweep to the right 

and fade out and change color at the same time. So that's what we write down. 

 

RAY:   Have you found it more difficult to create magic sheets and use magic 

sheets when using moving lights?  For example, watching The Civil War process with 

Paul Gallo and his camp, Paul Miller and Paul Sonnlitner who were the programmers, 

feed all the information to Paul Gallo on a computer screen as to what moving light is 

doing what as a visual representation so he can have a reference as to that's that light on 

stage and I need it to move. 

 

JULES: We have not gotten that sophisticated.  It sounds terrific.  We just have not 

gotten there. 

 

RAY:  How do you deal with that type of situation where you need to know what 

light is where? 

 

JULES: We just remember it. 
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RAY:  Have you had any difficulties integrating moving lights with conventional 

lighting? 

 

JULES:  I think color temperature is one that's a big one, other than that, no.  It's 

just another lamp.  The fact that it moves.  The difficulty is the fact that you have to make 

them move for the audience in a way that isn't distracting. 

 

RAY:  Have you run across a producer who would say, "I'm paying for moving 

lights, I want to see them move."? 

 

JULES: No, not really.  If we are buying them, we are going to make them move.  

Why would we have them if we weren't going to make them move. 

 

RAY:  Finally is there anything that we haven't covered so far that you would feel 

is important to know from an artistic stand point about moving lights? 

 

JULES: No, I still think it's in its infancy.  I'm still learning how to use them.  I 

have a rudimentary grasp of what they can do and as I use them more I'm getting better at 

it.  I'm trying to rely on them more, meaning that when I began using them I was 

skeptical.  I was unwilling to rely on them totally because I was afraid they wouldn't be 

there, they would fail, there was so much electronics.  I couldn't always depend on them.  

Now I feel much more secure.  I'm willing now to build a much more complicated cue 

that can only be done with moving lights.  So I'm more daring.  I want to press the 

manufacturers for more of these things like better color mixing, more repeatable 

accuracy.  So I really personally want to constantly tell the manufacturers when 
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something doesn't work because it doesn't help them if I don't.  So I push them.  I lean on 

them very hard to fix it and fix it fast.  If it's going to be in the theater and they want me 

to use it I want to make sure that they understand what they are getting into.  They have 

to provide a piece of equipment that works.  So I'm out to educate the manufactures to 

what we need.  I'm willing to tell them. I sit with them and tell them what I don't like 

about the unit and demand that it works to what they say it will work.  We have High End 

instruments in this show (Annie Get Your Gun) and we are unhappy with the way it fades 

out at the end.  They are typing out software this minute with new software they have 

developed in the last 48 hours that will make it fade out better in the end.  I was unhappy 

with the curve at the bottom of the fade.  Many people would have accepted the curve 

that we had, but obviously nobody's complained about it until this week and High End 

has been making these for years.  But I don't like the way it looks.  So it's up to all of us 

as designers to press the manufacturers for better and better practical products and a fade 

out to me is crucial. 

 

RAY:  Do you think there will be at any point the attempt to create the universal 

unit that can act as a wash, an effects light, and a spot. 

 

JULES: Yes, I think there will be.  People are always going to try for that.  The 

conventional equipment is broken down into two or three types of instruments over sixty 

seventy years.  So I think the moving light will do that too.  In other words, I think it will 

be very hard for a lamp to be focusable, sharp edge instrument and a wash instrument.  I 

mean it can be done, but I think it would be wasteful.  It may be short sighted of me to 

say that.  Maybe someone will invent one someday.  But my guess is they will break 

down into two or three divisions as conventional equipment has.  For instance, there is 
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not much that is going to replace a strip light because it's so linear.  You want a long light 

source.  I don't know how you could get that out of a single light.  So you're always going 

to have strip lights.  No moving light yet represents a parallel beam of light like a 

parabolic beam projector.  I don't know how someone would do that but they might and it 

would be wonderful if they do.  But my guess is they will shake down into the two or 

three classifications of instruments.  But I'm hoping for more. 



A Spin Around Moving Lights  128 

CHAPTER 4 
  
An Overview of the Process of Using Moving Lights 
 
 
BUDGETING 

With the advancements in articulated lighting technology that is seen every year, 

there is a hope that moving lights will come down in price and become available enough 

that everyone can take advantage of them.  This goes for one brand of moving light 

compared to another as well as moving lights compared to conventional lights.  For 

instance, if a package of fifty moving lights from Vari*Lite can be rented for the same 

price as a comparable thirty-instrument High End Systems package, the show may get a 

better deal. Depending on the needs of the show, a designer could possibly eliminate a 

bank of twenty conventional lights and replace them with a single moving light. Cost 

savings in some areas such as focus could be achieved.  Where a variety of moving lights 

is available, one has to consider the question of price versus functionality.  Any good 

designer can create a spectacular show with any of these lights, but it becomes a matter of 

how many instruments, custom gobos, and custom gels you can afford.  There are also 

instances where there is just no substitute for a conventional light.  For example, there is 

nothing currently available to replace a cyc light.  There are also times where you find 

that you only use a moving light in one position, with one color, and one template.  This 

could be swapped out with a conventional light.  Every situation is different and the 

different areas sometimes call for different ways of thinking.  Also there is the issue of 

whether to use moving head (yoke) or moving mirror units, - each have their own pluses 

and minuses.  As the manufacturers’ technology and competitiveness progresses, this 

distinction is being blurred.   

Currently the costs of having moving light units in a lighting design will cause a 

significant increase in the lighting budget.  While savings might be possible in one area 
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of lighting, it usually rises in another keeping the cost well above what conventional 

lights would cost.  The goal then is to minimize the costs in time and labor.  However, the 

basic process used to design, program, and maintain the instruments is pretty standard 

across the board and will be discussed in later in this chapter. 

 With budgeting for lighting there are several key factors of which a user must be 

aware.  In most theaters that use conventional equipment there is a standard way of 

thinking.  The person who is doing the budgeting needs to think about items such as 

power distribution, inventory, crew needs (i.e. load-in, tech, and maintenance), 

availability of product for rental, accessories (i.e. gobos, gel, color scrollers, and effects 

packages), and transportation if the theater is off site or the show tours. This section is not 

to instruct a reader on how to budget for moving lights but to point out some of the 

concerns. Every Master Electrician has their own formula for what works for their 

particular situation.  Moving lights adds a level of complexity to the budgeting process 

and surprises are inevitable.  The intent here is to minimize those surprises. 

 There can be an immediate increase in cost per unit for moving lights, assuming 

the theater does not own moving lights. While there is a potential reduction in the total 

number of lighting instruments, because one moving light might replace fifteen 

conventional lights, you have to consider the expenses of that one moving light.  For 

example an effects wheel that has fourteen custom templates may need to be bought or 

rented at an additional expense to accomplish what all the conventional lights would have 

done.  The Master Electrician can expect the cost of a package to double if not more. 

There are a couple of reasons for this.  First, chances are the theater doesn’t own moving 

lights so a rental package will be required. With a rental package several key items need 

to be remembered.  Prep time for the shops is imperative.  This is where they will check 

the instruments for proper working condition, load in custom gobos, add custom chips or 
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software, and/or add or change color flags.  The shop that can turn instruments around 

the fastest is going to eventually save money on the rental package.  But one thing to be 

aware of, like with any rental package is that people make mistakes.  When there is a fast 

turn around it is possible to cut the wrong template or add the wrong chip.  Allowing for 

as much time as possible to get custom orders in to the shops will cut down on potential 

errors.  It is better to do that, than to find a problem in the theater where it is a lot harder 

to change than with a conventional rig.  If the show is going to tour then there is the 

question of whether the rental package travels with the company or, a new rental gets 

placed for every city on the tour. The cost could determine which method of rental is 

chosen. Items to remember are transportation expenses, storage expenses, and of course 

crew expenses that depend on union affiliations and local ordinances.  Understanding 

union affiliations and house rules is very important.  This could quickly add expenses if 

mistakes are made. 

 Secondly, there are occasions where purchasing moving lights might be more 

economical in the long run than rental.  Say the theater is producing a show that will go 

on tour and the tour is projected to run for more than a year.  It might be economical 

however, to offset the cost of a large rental package by simply purchasing the equipment.  

The cost of maintenance would have to be considered.  Could the theater afford to have 

someone trained in repair of the instruments?  Or, could the instruments be shipped out 

for repair or replaced quickly?  There is also the option of selling the equipment after the 

tour, which might justify the higher initial cost of purchasing the units. 

 With moving lights, there will be the need to budget for more crew during load-in 

and possibly tech.  Most of these instruments are very large and require special rigging,   

especially if they are not being used in a standard house position such as an electric or 

house box boom.  The best way to deal with these, as suggested by Rick Baxter in his 
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interview, is to lay in all of your cables at the start of load-in and label everything.  Then 

loading in the moving lights is a matter of clamping them into position.  One drawback is 

that because they are so technologically complex, they may need to come down off their 

position for trouble shooting and repair.  It is usually more than just replacing a lamp.  A 

crew will be needed to retrieve the instrument as well as to either return it or replace it.  

Also, it is very important to keep in mind that if a unit is removed, worked on, or moved 

out of position for any reason, it must be put back in exactly the same orientation and 

position.  If not, all of the cues that the light is used in will have to be updated. This 

would add significant labor costs to the show.  Although preset focus points are an 

attempt to rectify this, they cannot necessarily be relied on.   

 The third thing to consider when budgeting is the extra items and staff needed just 

to run moving lights. This includes things such as power, repeaters, control cables, 

distribution stations, usually a separate control console, a programmer, and maybe even 

another assistant somewhere.  The hardware is the easy part.  That can be figured out 

based on the number and location of the instruments and the rental shops are very good 

about informing you of what you will need.  The programmer’s preferences will usually 

determine the control console.  However, keep in mind that some moving lights work 

better on one console than they do on others.  For instance, a VL7 works the best if an 

Artisan or Artisan II console is used because they are both Vari*Lite products and speak 

the same control language.  Not all moving lights work well with DMX so a specialized 

board may be required.  Conventional light boards have come a long way in their ability 

to control moving lights but there is an important factor in this.  On a typical 

conventional board, several channels must be assigned to a specific instrument, one for 

each attribute.  So for example, channel one could be the pan, channel two the tilt, three 

the iris, four through six the colors, and so on. This can quickly eat up the capacity of a 
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board.  The manufacturers of conventional boards have realized this and are currently 

updating systems to better deal with moving lights. The Strand 520, for instance, has new 

software that can be downloaded right off the web to allow the board to look at attributes 

more like dedicated moving light boards do.  But their primary function is still as a 

conventional light board.  The perception of the programmers, designers, and production 

master electricians is that no one board will ever do it all, nor should it be that way.  

Dedicated moving lights boards such as the Artisan or the Wholehog are designed to 

associate all the attributes of one fixture to one channel and you change those attributes 

within that channel.  This allows a greater number of instruments and easier control.  By 

separating the control of the moving lights and conventional lights during programming, 

the level of complication involved is reduced.  The programming of conventional lights is 

less involved than moving lights so it takes less time.  The designer to can work with the 

conventional lighting programmer while the moving light programmer completes the 

input of the attributes of a fixture or group of fixtures. 

 The last thing to be aware of is the need for a moving light programmer.  The 

programmer is a critical part of the success of the use of these instruments.  A theater has 

a couple of options in this area.  First, hiring a good professional programmer.  A good 

and fast programmer can save time and money.  Usually a designer who has worked with 

moving lights will have specific programmers they prefer to use.  This can be an 

advantage because they have established a method of communication already so the 

learning curve will be lower reducing the overall time and money allocated to this area.  

The other way of dealing with a programmer is to send someone to one of the 

various moving light schools.  Vari*Lite and High End are the two that are more 

frequently attended.  Current and accurate information can be obtained by contacting the 

companies by phone or e-mail found in the appendix of this book.  Vari*Lite insists that 
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the people running their instruments be trained at their school.  Although the cost of 

training is usually free by the manufacturers, there are travel expenses and time involved.  

Vari*Lite School, for instance, is a three week program in Dallas so it would have to be 

worked into the schedule.  One possible advantage is you only really have to do it once 

and then that person could become a resident moving light operator.  The down side is 

there are so many different moving lights available that it would be very difficult for 

someone to know everything about all of them.  There are also manuals available for the 

control boards but it is the general feeling that they are very difficult to understand and 

learn from.   

The programmer doesn’t usually come until the day before or the day of tech.  

The idea is that the programmer should be given at least a day to “feel out” the rig 

especially if there is a board that the programmer may not be as familiar with or 

instruments that are new to them.  Where this will reduce the extra time and money spent 

on moving lights is that they won’t need to be focused by a crew. The programmer will 

set up preset focus points for the moving lights from the console rather than the deck with 

a series of quick key strokes.   

 

LOAD-IN AND TECH 
During load-in and tech, the importance of preparation and communication cannot 

be stressed enough.  It would be advisable to understand how all the instruments get 

hung, cabled, and powered before going into the theater.  Also making sure the shop 

order is complete and in working order is extremely important. Know how to address 

each instrument and what needs to be done to them so they can receive a DMX signal.  

Be sure it is understood how accessories get attached or how gobos and color get 
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installed.  And lastly, label everything.  These general rules usually apply to conventional 

lighting as well but are even more important when dealing with moving lights.   

 One reason for the need to be prepared is because of the large size and weight of 

the instruments.  A moving light’s size can vary from 18” across to 24”, and the weight 

can range from 50lbs. to 150lbs.  Moving lights cannot be easily repaired in the air.  The 

Master Electrician should work closely with the designer to determine the best location 

for these units by keeping power and data distribution in mind.  It is a challenge to haul a 

single VL7 or Cyberlight to a remote location so it should not be done unless the fixture 

in that location is absolutely essential to the design.   One of the biggest disadvantages of 

moving lights is that regular lighting cable cannot be used to power these instruments 

because they run off of 220v rather than 110v.   

 Once the instruments are up and everything is working, focus time with a deck 

crew can be cut significantly.  This is because you don’t need to focus the moving lights 

in the air.  The programmer does the focusing by setting preset focus points from the 

control console and the stage rather than with a crew of people and a Genie Lift.  These 

people can be reallocated to tech if one of the moving lights needs to come down for 

repair. 

 Moving lights have made tech harder in some respects and easier in others.  The 

introduction of the moving lights and a programmer has added a level of complexity.  For 

instance, the moving light programmer needs to be dealing with more than just intensity 

like a conventional light programmer.  This means the programmer needs to be able to 

second-guess the designer in a lot of instances. The programmer is taking on more of a 

role of associate designer because of this complexity.  He or she needs to know exactly 

what is happening on stage and have a clear understanding of the design concept.  This is 

why communication during tech is crucial.  Different designers and programmers have 
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different ways of communicating with each other and whatever works best for the pair 

should be used.  This is also the advantage of having a designer and a programmer that 

have worked together previously.  For example, Paul Sonnlietner and Paul Miller, a 

Broadway moving light programming team, have developed a File Maker Pro database 

program that allows them to translate what is happening on stage with each moving light 

in terms that a lighting designer can understand.  The Flying Goat software as they call it, 

uses the same information that is being entered into the Wholehog and gives a visual 

representation on a screen sitting at the designer’s tech table. It indicates where the 

instrument is on a groundplan and what it is doing.  This system is reminiscent of the 

days of an assistant writing out tracking sheets for conventional lighting.  This type of 

information allows the programmer to reduce the time in tech spent on moving lights by 

allowing replication and efficiency in writing cues. This emphasizes the need to have a 

programmer that knows the equipment and can program fast. 

 Other aspects of tech that have been impacted by moving lights are 

changes, maintenance, and trouble-shooting. Being able to trouble shoot early and 

throughout the process will save possible headaches during the tech process or even into 

performance.  Therefore, an indispensable piece of equipment is a remote DMX 

generator – preferably one that can send and receive signals.  This will allow for speedy 

trouble-shooting.  If by some stroke of luck, there are no issues with moving lights, 

morning crew time may be able to be reduced but generally there are notes. .  It should 

also be noted that because of the difficulty in moving these instruments around, 

additional crew from scenery may be needed to bring in trusses, line sets, or scenery.  

There is also not normally the ability to do any quick fixes during fifteen-minute breaks.  

Maintenance has become easier however as the technology has improved.  When moving 

lights first came out, it would not be uncommon to see electricians soldering resistors and 



A Spin Around Moving Lights  136 

replacing chips in a makeshift moving light hospital.  Now it is a matter of changing out 

cards or other components.  This is why it is always a good idea to have a couple of extra 

instruments for each kind of moving light complete with accessories, templates, and 

custom chips.  This way parts are readily available or a complete instrument that is ready 

to go can just be swapped out. 

 The designer has more to be aware of during tech because there are typically two 

boards running.  It can get quite confusing.  Again organization and communication are 

the key to adding moving lights to a design.  Because there is so much potential with 

moving lights to create unique and exciting designs, preparation needs to be at the 

forefront of the design much like the conventional world.  There is a temptation to just 

put the lights up, fill them with templates and deal with them once in the theater.  One 

way is to think of the show in terms of ideas and be able to communicate those ideas to 

the programmer. The programmer becomes a key member of the support team for the 

design concept. 

 

Designing with Moving Lights 

 Because of the infinite choices available, moving lights allow the designer the 

chance to create designs that would not have been possible with conventional lights.  For 

instance, they can allow one lamp to do what would have taken several conventional 

lights.  One of the key elements to using moving lights is knowing which units you are 

going to use.  It used to be that you either designed with a Vari*Lite system or something 

else. There are many choices available now.  The decision to use a particular unit is 

affected by several factors including type of light, effects packages, cost, and 

compatibility with other instruments and control.  For example, a designer might be able 

to use the VL7 instead of the Cyberlight because the VL7 has better optics but does 
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essentially the same thing as the Cyberlight.  However, a choice might be made because 

the rental shop stocks more instruments of a particular manufacturer and saving in the 

total cost of using moving lights could result.   

 Another element that needs to be considered when designing is whether to use 

moving head or moving mirror units.  Since, as the name suggests, a moving head unit 

needs a lot of physical space to move around in, real estate in the air is critical.  The 

designer and ME need to be able to fit the units in with other units without banging into 

anything.  Moving mirror units solve this problem but give the designer less of a range in 

mobility.  For example, the pan of a moving mirror unit may be only 170° instead of 320° 

like on a moving head unit.  Orientation and placement will allow for the best use of 

either of the two current styles and need to be thought through completely. 

Lighting designs become more specific because the designer can plan on specials 

that couldn’t be use as part of their design before because of the lack of available lighting 

space.  Moving lights also enable the designer to expand upon the fourth quality of light: 

movement.  Jules Fisher puts it nicely, “It has enabled us a lot to have visual, visceral, 

energy providing motion, but also emotionally connected motion so the motion of the 

lights can relate to the scene as far as feeling.” (125) 

 In choosing moving lights over conventional lights, the designer needs to think 

about the needs of the show and weigh them against ramifications.  It would be great if 

all lights could be moving lights but at this point, that’s not economical or practical.  The 

designer should also consider if the lights are to be seen moving or not.  Choosing a light 

to move is just as important as having it stay still.  For example, if it is a dance show, the 

lights could be used to accentuate the rhythm by moving in time to the beat.  The 

designer needs to consider who is going to be their programmer and how they will 
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communicate with them about their design.  This is especially important because of all of 

the attributes that each unit is capable of.  

 There are other issues about moving lights that need to be thought about in the 

design.  For instance, the color temperature is usually a lot different than conventional 

lights and makes mixing of colors to match conventional lights more difficult.  Location 

is a critical issue because not every theater is going to allow for special rigs for custom 

hang positions.  Also the weight of the instruments, like a 150lb VL7, may be a 

significant concern. For instance, if the lights are on a truss, the truss needs to be 

designed and rigged to be able to take the weight of the instruments, cable, repeaters, and 

the other supporting equipment.  It is not like a conventional rig where it is just cable and 

instruments.  If they are interspersed with conventional lighting, there must be enough 

room for them to move and the pipe will need to be secured or else the master electrician 

will have a lot of focus notes.  There are also potentially power issues that would have to 

be considered in the design.  Moving lights for the most part run off of 220v not 110v so 

this mean that extra power may need to be brought in.  If so, communicating to the ME 

that the designer is thinking of a particular rig ahead of time will save headaches later. 

 All in all, moving lights are a new tool in the tool chest, raising the bar for 

everyone involved.  The general feeling is that they will not replace conventional lights 

totally for a while since they are still so new to the industry.  Significant things need to 

happen for a complete take over.  The cost needs to be brought down to a level where the 

majority of venues can afford the number they would like to use to accomplish a design. 

Until the high prices are lessened, multiple moving lights will remain just a neat tool for 

the big boys.  Control needs to be more user friendly.  Someone who may be a good 

programmer on a conventional board should be able to move to a moving light situation 

as long as they can understand the concept of moving lights.  Because of this, training 
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needs to be more readily available whether that is in schools taught by the manufacturers 

or taught in colleges and high schools. People should also be able to read a manual and 

figure it out like many have on a conventional board.  

 There are new technologies created every couple of months and the production 

side of the industry needs to constantly play catch up.  The golden egg is when the 

manufacturers implement the ideas of the users.  The next chapter deals with a wish list 

of ideas that people in the industry would like to see improved upon.  It also takes a look 

at a new system altogether.  Whatever these instruments are, how they are used, and 

where they are going is of great importance to the industry as we head into the next 

century. 
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CHAPTER 5 

A LOOK AT THE FUTURE 
 

 This chapter will examine where the future of articulated lighting might be 

heading.  It is comprised of wishes of the professional users in the industry, the 

manufactures, and a look at a one possible solution to many of the inherent disadvantages 

of today's instruments.  Advancements are being made constantly in every aspect of the 

technologies we associate with moving lights.  How will these lights be used in the future 

and how will they be controlled?  As these innovations progress, one thing is for certain: 

there will be an even larger synthesis of the arts and sciences than there has ever been.  

This is a key to the success of each innovation.  There are now electrical and mechanical 

engineers working for lighting manufacturers such as Vari*Lite, High End, and Martin.  

The manufacturers have physicists working on new optics and color mechanisms as well 

as computer science people who program new ways to use this technology.   

 

New Bells and Whistles 
 

 One technology that is going to keep on improving is the light source itself.  Ever 

since the turn of this century with electricity being introduced into theater, there have 

been two main sources of lamps, metallic filament and metallic arc.  At first it was not 

apparent that the ideal lamp would be a true point source.  It wasn’t until the ‘70s that this 

would prove to be desirable.  This has been a brass ring for the manufacturers of moving 

lights ever since.  Metal-halides are the source that seems to be winning the race.  There 

is still one major factor that is impeding everyone and that is the heat problem.  Heat in a 

lamp is derived from the infrared spectrum and is the majority of what is given off by the 
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lamp.  A typical lamp is about ten percent efficient as a visible light source and the rest is 

heat (infrared light). There are several ways that have been used to try to correct this 

problem, heat exchangers, aerodynamic natural convection, and forced convection (fans).  

Heat destroys the color media, templates, and filaments of the majority of what we have 

today.  There are cold mirror technologies that have proven effective in allowing the 

infrared light to pass through and even better quality ones are still being developed and 

implemented.  One reason for wanting to solve the heat problem is cost.  For example, 

the heat generated by the current lamps force air conditioners to draw the heat out.  These 

air conditioners are powered by an outside source (the electric company) with all the 

attendant costs.  With energy conservation on the forefront of everyone's minds these 

days, a new way of thinking is necessary.  Is there a way to either develop a lamp that is a 

true cold light? Or, how can the heat problem be solved to conserve energy?  One 

example of a moving light system that addresses this will be looked at later in the 

chapter. 

 The voltage of lamps is also an issue being worked on. The voltage question 

being addressed is trying to determine the optimum voltage for either a filament or an arc 

to be sustained at its peak output of lighting flux density and make it universal to all 

moving and conventional lighting instruments. Most moving light lamps run off 220V 

power supplies while most conventional lights are 110V.  This is important because 

currently the user needs to be aware of what type of power is being run to the lighting 

positions.  It would save time and money if they all were compatible power supplies. 

 Control seems to be outpacing the instruments in form and function.  There are 

now many different ways of communicating, from DMX to Vari*Lite’s Artisan protocol. 

A standardization would enable greater flexibility in choosing instrument types and in the 

setup of the rig.  In addition, it is still up in the air as to what would be the best medium 



A Spin Around Moving Lights  142 

for information transfer.  Different protocols and physical media are being examined, 

which includes the protocol of Ethernet and Broadband and the physical media of Fiber 

Optics, and coaxial cable.  A need for a user-friendlier interface should and most 

definitely is on the forefront of control board design.  In other words, a person who is 

comfortable programming on the Obsession should have very little trouble moving over 

to a completely dedicated board such as the Wholehog or Artisan.  A good example of a 

change in control that would be useful is a better way of updating preset focuses for the 

units.  The Wholehog is the closest but as all houses are different it would be a benefit to 

have greater control over the placement of the preset focus.  The control needs to be able 

to do better in terms of incremental timing, splitting things up in terms of function and 

instruments, and having instantaneous control over everything all the time.  Boards will 

eventually get there, but more development is needed and input from the users is critical. 

 Another feature that the users seem to like is the idea of being able to program in 

an already known gel number and have that color media be accurate enough to match a 

conventional light with the same gel.  This would involve dealing with the color 

temperatures of today’s lamps since moving lights are generally in the higher color 

temperature range.  A key element to the success of this would be if the color media 

manufacturers – Rosco, Gam, and Lee – allowed the use of proprietary names for their 

products to be used in control consoles. What this does is give the designers and 

programmers a known frame of reference and they wouldn’t have to change the language 

they already know.  The color control would be directly connected to lamp and user 

interface advancements.  

 Another feature that seems to be requested is a true shutterable instrument.  The 

VL7 is the closest and it is felt that the technology will come quickly.  One solution that 

could come in the near future is the ability to design custom shutters via a PC and upload 
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them into a slot on the gobo rotator wheel.  There seems to be the graphics capability now 

with several high-end projectors.  The technology just needs to be transferred. 

 Uploading information would also be an avenue where technology should be 

improving.  It is conceivable that an instrument could become so small and lightweight 

that the number of pieces of cable could be reduced or eliminated.  What if you could 

transfer all the information for that one instrument including a “go” command through a 

remote satellite dish leaving only the need for a power cable?   

Another way to program could be using virtual reality.  The designer could have a 

small eyepiece linked to a virtual light plot that he can manipulate with a wave of the 

finger.  Sound like science fiction?  Companies are already developing technology like 

this for the government for military applications where a pilot can pick weapons by 

choosing them in a virtual world. Virtual reality video games have similar features.  

Designers and programmers already use programs like WYSIWYG and Virtual Light Lab.  

How many savings could there be in hang and focus?  Would these new technologies 

emphasize the idea that these types of instruments could replace conventional lights?  

 Accuracy also seems to be an area of ever increasing development.  Designers are 

demanding more repeatable accuracy for touring shows or even shows that get dusted off 

every Christmas.  A designer needs to be able to have the confidence that the show will 

stay as designed from venue to venue or season to season.  

Better acceleration and deceleration would be another significant advancement in 

moving lights. If it moves very smoothly but stops instantly, especially in the wrong 

place, that is very eye catching and disturbing.  This should improve as incremental 

motor technologies improve or if a new way of physically controlling the movement 

develops. 
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 And lastly, cost and reliability needs to be improved in order that more people are 

able to take advantage of the things moving lights can do.   If a show has fifty moving 

lights and all their money is banked on it with no room for repair and something goes 

wrong, they will think twice about doing it again.  The instruments are definitely 

becoming more reliable and hopefully the new technology will bring the cost down 

reasonable enough for the smaller venues to consider them. 

 

An Interview with George Izenour 

 The following is an interview with George Izenour who is revered as one of this 

century's greatest theater innovators.  His contributions have produced inventions such as 

electronic dimming, unique fly and rigging systems, as well as designing over one 

hundred theaters in his lifetime.  He still actively pursues his dreams of a better 

technology to solve today's problems in theater.  Mr. Izenour is indeed opinionated but 

looks at the technology before the industry with over fifty year's experience.  This 

interview is included because it contains information about a new system for moving 

lights that Mr. Izenour is developing that represents a radically different way of thinking.  

The interview also contains past experiences that have led Mr. Izenour to review where 

the technology is today and where it might be going. 

 

George Izenour 

Inventor, Theater Engineer, Professor, Architect 

3/3/99 - Stony Creek Studio, Stony Creek, CT 
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RAY:  I guess I'd like to start by asking what gave you the idea to start working 

with moving lights and what resources did you draw from to figure out how to 

accomplish the task. 

 

GEORGE: The idea is not original with me.  It's been around for a long time.  Back in 

the thirties and forties when things were in a relatively primitive state so far as control.  

This goes back into control.  I invented electronic dimming in 1939 and everybody 

laughed.  The idea of working on the current side of Ohm's Law instead of the voltage 

side of Ohm's Law was ineffanate of the engineering profession.  And the prevailing 

deities of lighting design, Schrader and Rosenthal, and the rest of them were trying to 

pooh pooh the idea because they wanted this hands-on mechanical stuff you see.  And the 

idea of putting a control console in the back of the house was ineffanate to them because 

you had to be down there sweating it out with the boys as it were.  And this whole idea 

was looked upon with much disdain.  And the idea of using inverse polarized rectifiers 

was a new idea way back when.  But of course that was the time of hot cathode 

electronics.  Solid state was beyond the horizon a good ways.  And the inert gas filled 

Thyratron tube was the only device that could handle high currents at low voltage.  And 

this was the venue that I used to start the whole thing off.  Between October and 

November 1939 is when I first came to Yale.  You see the reason I landed Yale is 

because they had an unused squash court at 205 Park Street. And they said "You can use 

that if that's OK with you.  If you can tolerate it."  Anyway, I came here to stay for 

supposedly three years and I stayed for 38 years.  Anyway, one thing lead to another.  

And having developed the circuitry within three months in 1939.  On the basis of that I 

was given a research grant by the Rockefeller Foundation to go ahead and build a 

complete system.  See I had come from this big WPA project in Los Angeles where I was 
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the Lighting Director.  I had half a dozen theaters to do the lighting in.  And the 

opportunity came to design my first theater, which was a rather special thing for the WPA 

projects of Los Angeles and San Francisco, where we produced one hour versions of 

classics, Living Newspapers, modern dance, children's theater, you name it, and a full 

length musical at night.  This thing lasted for 6 months until Martin Dise declared us 

Communists and that was the end of the Federal Theater Project.  In the mean time, this 

guy from the Rockefeller Foundation shows up and says, "You’re the kind of guy who 

should be doing research in this field."  I said that's a great idea but how and where?  He 

said "Well you write me a letter and tell me what you really want to do" so I did.  At that 

time there were three graduate schools of drama.  One was Iowa, one was Northwestern, 

and the other one was Yale.  We were in California at that time and we stopped off at 

Iowa and Northwestern and no dice.  I landed at Yale because as I said of this unused 

squash court where it all got started on the strength of that grant, which was some $15-

18,000, which was a crock of money those days.  The war came along and I went into 

war research, you see my graduate degree is in physics and I wore my physics hat and 

worked on anti-submarine warfare and a lot of other things during World War II.  I came 

back to Yale and finished the thing up.  We had the first full-scale version of it in the 

spring of 1947.  It was predicted at one time that well young man you built one of these 

things but you will never build any more of these things because it's control.  Anyway, to 

make a long story short, I was able to build four of these things myself. One a year until 

Century Lighting finally decided they wanted to enter into the control business.  And 

Century never having built a lighting control system before, at least these people were 

unprejudiced.  And Ed Kook and I became great friends.  Within a year Century had a 

million dollars worth of business when live television went to Hollywood there was only 

one electronic control system in the world and that was mine.  This was a great piece of 
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luck.  This is how it was commercialized.  At that same time, Ed Kook and I were talking 

about what to do next.  Well I said it seems to me that the next logical development is to 

mechanize the source.  Back in those days, there were two sources really, the Fresnel and 

the leko.  So I choose the Fresnel as the easy way to start because it's less complicated 

and the functions you have to control remotely were fewer in number.  The idea of 

control again, elevation, azimuth, and focus.  This was the original idea.  I think this is all 

detailed fairly well in my book Theater Technology.  And we went ahead and for a 

couple of years I spent considerable time trying to mechanize the hardware.  But it 

became apparent to me that mechanizing the tin can was not the way to do this.  Here 

you've got a beam of light, which is weightless and inertialess.  It's a servo engineer's 

dream.  So why complicate things by controlling the hardware.  Why not figure out a way 

to just control the light beam.  All servo systems are inertial things and you build inertia 

into these things and they get massive.  Now this has been my chief diversion between 

the way I feel about it and the way everybody else feels about it.  The second go around 

which was a followspot, which was designed for Milwaukee Repertory Theater because 

at that time I had gone into consulting and I had worked with architects.  And it was tied 

to the laboratory because of the things I wanted to do.  I was not interested in doing just 

ordinary theater.  It was of no interest to me.  Anybody can do that.  I was interested in 

doing these things that were much more complex.  And we developed those two 

followspots, which were joystick controlled and water- cooled.  The secret seems to me 

in this whole business, the three banes of any remote control system first of all is the heat.  

You somehow got to solve this heat problem.  If you don't solve the heat problem, you're 

never going to solve the rest of them.  The heat is such in these things that metals freeze 

up.  And you can't tolerate these things in a remote control device.  Also, you can't create 

noise.  This stuff you see at rock shows is non-sense to even think of using that in a 
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theater because unless the noise level is somewhere around 18dbA on the A scale you're 

going to fail because there is no way your going to hide it.  It's got to be absolutely 

noiseless.  The other thing, the other enemy of all lighting systems is dust because the 

efficiency of a lighting system goes down with dust.  So how to solve these three things.  

I got involved with buildings.  I have consulted on over one hundred buildings around the 

world and I forgot about the lighting system.  I was asked to come to Lehigh University 

to give a lecture on the relationship between the arts and the sciences.  And I chose to talk 

about the relationship of lighting to physics and engineering among other subjects.  The 

upshot of this lecture was that the dean of the School of Arts and Sciences and Jeffery 

Milet who was a former student of mine, who was at Lehigh, he asked me to come down, 

and they were trying to talk me into coming there.  You see by that time I had dissolved 

the laboratory at Yale and retired.  I've been gone from Yale now for twenty-two years.  

I'm an old buzzard now.  I'm coming up on 87 years old.  Anyway, I said no. I don't think 

re-establishing the kind of laboratory at Yale would serve any purpose because you don't 

do research that way anymore.  The computer intervened and with all of the CAD/CAM 

stuff we've got, you can do a lot before you go to hardware.  They had CAD/CAM 

systems and all the machine shops because they are a recognized technical school.  So I 

said there is this thing been bugging me for thirty or forty years.  It's this idea of remote 

control of the source.  I think I can get some outside money.  I was able to raise some 

$50,000 and I said if you guys were interested, I'd come down here as an adjunct 

professor and with some graduate students and let's see what we can do.  So we divided 

up into three groups; the heat exchange group which had to do with thermodynamics, the 

mechanical engineering group which had to do with mechanical design, and the computer 

science group which had to do with the front end of it.  And we started out with a leko 

and that was an obvious place to start.  And when you analyze a leko, there are roughly 
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sixteen functions.  It takes, just to control shuttering alone, eight functions.  The shutters 

have to move linearly at quadrature.  Then you've got to pivot them.  When you add color 

to it, if you work on the binaries instead of the primaries so it's an additive system, this 

adds three more.  And you've got intensity, which of course at that time we were just 

thinking of electronic dimming, which now we don't think of because something else has 

intervened but I'll get to that in a minute.  And of course iris, zoom, focus, elevation, and 

azimuth if you add all these up you come up with somewhere around sixteen channels. 

You see a lighting system today has become so redundant.  There are a number of 

sources. It's astronomical.  Here you've got these primitive tin cans with this great 

sophisticated thing.  And we are simulating everything by controlling its intensity.  And it 

hasn't changed because all electronic lighting systems consist of two active presets and an 

infinite memory.  That's all it is.  The thinking has not changed since 1939.  You've got 

all the bells and whistles on it but the basic thinking has not changed.  And with my 

original patents, everyone is using inverse controlled rectifiers.  Everyone building a 

lighting system today uses inverse controlled rectifiers.  So in the way I got the last laugh.  

But in a way, the last laugh isn't here yet.  The Lehigh work wound up in two patents.  I 

can give you a copy of it if you want. 

 

RAY:  That would be great. 

 

GEORGE: And the basis of it was heat exchange.  We were able to extract all but 2% 

of the heat out of the tungsten halogen light source.  Now tungsten halogen burns at 

roughly 3200°K.  Now I have to intervene.  I had a hell of an experience.  My son, who is 

an architect in Philadelphia, called me one day and said, "Pop, they want to light the Ben 

Franklin Bridge".  Now, this doesn't have anything to do right now with stage lighting, 
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but it turns out it has a great deal with it.  Now the Ben Franklin Bridge is a suspension 

bridge a mile long built in the late twenties.  I crossed it the first time in about 1972.  It 

never had any lights on it.  So they had this competition, about twelve to fourteen 

Philadelphia architects, and they teamed up with various lighting companies.  What I 

wanted to do is beat the ass off the New York crowd.  I'm a country boy.  And Fischer 

and the whole gang of them were in on it.  And I said to Steve, I said you guys get one of 

the best air brush artists in the profession.  You take a photograph of the Ben Franklin 

Bridge just at sunset from the Camden side. And that's roughly it there.  That's what we 

did to it.   And, I wanted to design a lighting system where you didn't see the light source.  

Because what these guys do - every damn one of them did the same thing.  All they did 

was put Christmas tree lights on the catenaries.  You see, well it takes a steelworker to go 

up there and change a light bulb and this becomes a maintenance problem the bridge 

people don't like to face.  So the purpose of this scheme was to get all of the lighting 

down on the deck.  The two things that are important in a suspension bridge are the 

catenary, which is the suspender cable, and the suspender cables that support the deck 

that hang from the catenary.  This is the essence of a suspension bridge.  So he made this 

great rendering which is just at dusk which outlines the catenaries and the suspenders.  

But what Steve says is "Is there anyway we can animate this His idea was if we could 

trigger the south side of the bridge by the trains that went from Philadelphia to Camden, 

and the north side from the trains that went from Camden to Philadelphia.  You'd never 

know when it's going to happen you see.  The idea was that if we could make these 

fingers of light which were pointing straight up in the air at the catenary, if we could 

make these things move.  I said sure, why not.  So this great rendering that we came up 

with won the competition.  It was going to be a two-stage competition.  They were going 

to select three of the best and let the three fight it out.  But they said, "We are going to 
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have to give it to these guys anyway so we'll pick two and give them consolation prizes 

and give these guys the job, which we did.  So to light this thing Steve's firm owns a 

three-story building in Philadelphia that backs up on a court.  And on a thing like this 

models tell you nothing.  You've got to work at full scale if you're going to learn anything 

about how to solve a problem like this.  You've got to work in full scale because the 

difference in magnitude between a model study and the real thing you can get lost.  And I 

did not want to use filaments because they have size.  The trouble with all filament 

sources is they have size.  This makes for optical problems, difficult optical problems.  

That's the trouble with a leko from the very start.  You put the flats on it and all this jazz 

to flatten out the field.  Where if you've got a point source or something that approach a 

point source, the optical problems are very simply solved.  So I got myself out to Menlo 

Park [a main center of General Electric] and said look we won this competition.  What is 

available now in metal-halide?  You see metal-halides are rare earth metals that are 

bound up with the tailings of lead mines.  And what they're doing out west is re-mining 

the tailings of lead because all these rare earth metals are in the tailings.  We threw those 

away before.  We had no use for them.  I got to know these guys. When you go to 

somebody with a two-million-dollar job they will listen to you.  I learned this too very 

early on.  You go to them with a half-pint thing and they don't even want to talk to you. 

You see corporations are that way.  So I got to understand the chemical side of metal-

halide and while I was talking about the bridge all the time I kept in the back of my mind, 

"What do you guys got that will help me solve this theater lighting problem."  See the 

great thing about metal-halide, it burns at 5200° K.  That's damn near daylight.  It's got a 

blue end like nobody's business which tungsten doesn't have.  But it's hotter than a pistol.  

You talk about heat.  But metal-halide is three times the efficiency of the best tungsten 

halogen.  They had these two things going.  They had a 175W lamp, which is a medium 
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size arc, which we were able to design a parabolic reflector for.  It gives a pencil thin 

beam of light.  And we made all these studies on the back of Steve's building.  I said 

"Steve go down to the dock and get a couple of life boat ropes and mount them on the 

roof."  Get a couple of oil drums and open them up to 52" because that's the size of that 

catenary.  And that became the target and we got some three-inch ropes, which we 

painted with aluminum paint to simulate the suspenders, and we taught ourselves how to 

light that bridge [in full scale].  Then the next thing to do was how do you pulse a metal-

halide light source.  You see what kills all metallic arcs is when you turn them on and off.  

You can't do that. You ruin the electrodes.  So was there a way to change the color 

temperature of this metal-halide source so you could get a pulsing effect out of it that was 

as much color as intensity?  We designed ourselves a pulse generator.  And you see being 

an old Thyratron man I understand this technology very well.  So we designed ourselves 

a pulse generator so we could determine the milliseconds of a pulse that would not 

damage the electrodes without turning it out. When you turn this on, you turn it on at the 

constant level.  Now how far below the constant level can you go before the arc goes out?  

And how far can you over drive it without damaging the electrodes?  Now these are what 

we taught ourselves in about three months about metal-halide.  So we designed this 

system of reactors so you turn it on at steady state and it drops down to ignition potential, 

gives a great pulse of light, overdrives that lasts about ten milliseconds then drops down 

to steady state again.  Now this is the whole idea of control.  To control this we built a 

computer into each one of the bridge towers.  One controlled the north side of the bridge 

the other controlled the south side of the bridge.  Then I took a lesson from what we 

learned from Lehigh, because now to control all this you can do it with one coaxial cable.  

You can impart all this knowledge to this beam by just a daisy chain of coaxial cable that 

connects all the light sources on one side of the bridge and all the light sources on the 
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other side of the bridge.  We designed a third computer to control the model because to 

design the lighting for this thing you have to have something to look at.    So we designed 

a model which is eight feet long.  This is now in the Camden side of the bridge.  So now 

the designer can sit down at this keyboard and decide what he wants to do.  So now what 

they do with that thing is they synchronized it to Ol' Langs Syne to the bridge and Stars 

and Stripes Forever on the Forth of July and all this kind of stuff.  Anyway, it was a hell 

of a learning process and it all happened in about nine months.  It was a fun way to spend 

about two and a quarter million dollars.  You see what they usually do is spend about half 

a million on fire works so the wanted to do something permanently so the don't just blow 

this money in a few hours.  So the thing is now a good ten years old.  Anyway, through 

all of this I kept nagging the guys at Menlo Park to build me a source, a real point source.  

It's a 300w lamp.  The reflector is about as big as my fist.  That's the thing about metal-

halide, its going to reduce the size of the equipment by a factor of four.  I got this 300w 

lamp that is equal in output to the best 1000w-tungsten halogen, three times the 

efficiency and at 5200° K.  I have talked to all the lighting people in the United States, 

Great Britain, Japan, the Netherlands, and Italy, you name it.  I even attended a seminar.  

They called it a retreat and held in of all places in St. Andrews in Scotland.  And every 

time I start talking about heat exchangers a glossy stare comes over these guys and they 

pull down the shades.  They don't want to hear any more of this nonsense.  And I keep 

telling them you won't solve it until you solve the heat problem.  Face it.  The higher you 

go in temperature, the more important it becomes to solve the heat problem.  I said read 

Spy Stienmetz. Eighty years ago he talked about this being the one big bug of all lighting 

systems.  You see a tungsten lighting system is resistance. And a resistance is a hell of an 

inefficient way to use electricity.  It's only ten percent efficient.  The useful light energy 

you get out of it is roughly ten percent of the energy you put into it.  Well metal-halide 



A Spin Around Moving Lights  154 

increases it by a factor of three.  This light source is almost a true point source.  It's about 

three millimeters in diameter.  It makes the optical problems solvable.  All this happened 

after we did this work at Lehigh where we developed these two patents.  Then the other 

problem is with metal-halide; electric dimming is out the window.  You can’t do it.  

Because you can go down to ignition potential and if the arc goes out, that's it. You can't 

re-ignite it.  We did some experimenting because the other big problem you have with 

electronic dimming systems is you raise hell with the Kelvin temperatures.  The 

temperature of the light changes, which means you can't use it in television.  You see in 

television, you have these great lighting systems and all they are using them for are 

switches.  It's a remote switching system.  They don't use the dimmers.  They can't 

because it alters the Kelvin temperature.  And this is nonsense. This is spending money 

very foolishly.  You see if you can mechanize a source, if you can control all these 

functions, instead of having a half a dozen lekos up there you can do it with one.  

Because as soon as you use it for one location and modify it in a particular way, the 

preset system immediately resets this whole business and can do it in a flash because this 

daisy chain works at the speed of light.  You reduce the complication of the system 

tremendously by adding complication somewhere else.  There is no lead pipe cinch in 

this.  It's going to be complicated no matter what you do but at least it's not redundant.  

Anyway, they built me my source.  I have four experimental laboratory samples of it.  

I've shown these to all the lighting people.  They are very impressed but they don't want 

to talk.  They say "Buster if you think we are going to make everything we got obsolete, 

you've got another thing coming."  And the sad thing is the lighting keeps getting bigger 

and bigger all the time instead of smaller and smaller.  And this is the other thing that 

works to your disadvantage.  So anyway, I guess I'm like John the Baptist hollering in the 

desert.  There is nobody in the lighting business that really believes this.  I've picked a 
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research university because I don't think it will happen unless it happened like it did at 

Yale back in '39 and '40.  If we can muster up the resources to build a full size working 

engineering prototype then you'll convince somebody which is what happened at Yale 

back in 1947 when we used the electronic lighting system for the first time.  It was a 

damn convincing thing.  And we did it in such a way, you see there was this play written 

by George Atlas who was a Yale playwright.  He wrote a play called L that was un-

producable.  It was a thirty-two minute play, New York from 5am one morning until 5am 

the next morning.  It was all done in projection and all this effects stuff.  Everything was 

changing and it was a light show.  And I installed a console on one side on a platform 

over the seats on the right side of the house. And the left side of the house was for the 

people who wanted to look at the show and the right side of the house for people who 

were interested in the system.  They could see what was going on and see these two guys 

doing it.  There was one guy at the preset panel and one guy at the console.  Because at 

that time presets were manual and you can't take technology out of its time.  The 

computer wasn't even a dream.  It was a long ways over the horizon.  So anyway the 

whole scheme of these patents is we are trying to raise about 8-10 million bucks for a 

permanent endowment to do research in this field.  Which I think is the only thing that's 

going to break this log-jam, because instead of using tungsten halogen we want to use 

this dinky metal-halide light source.  And with a neutral density filter you can simulate 

dimming without altering it's Kelvin temperature.  All it does is add one more piece of 

film and the idea is to design an optical system that does not gate the light but columnates 

it.  It's like you have a bundle of flux an inch in diameter and that's where you operate on.  

And we are not going to move the hardware.  All we are going to do is move two mirrors, 

an elevation mirror and an azimuth mirror.  And these things can be first surface mirrors 
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and can be very lightweight affairs.  And the tin can is going to sit there vertically.  And 

it's not going to move. That's the idea.  The idea is to extract the heat at the source. 

 

RAY:   I remember seeing in your Theater Technology book, I don’t remember 

the exact date, either a leko or a followspot that you had fashioned plumbing around.  Is 

that the type of system for heat removal you are looking at? 

 

GEORGE:  It was a leko.  That's part of it.  You've got two things.  You've got the 

beam heat and you've got the residual heat that's in the reflector.  Now if you can drive 

most of the beam heat back into the reflector, you can extract that through the reflector.  

Then there is the residual left that you get rid of through a water jacket.  We want to 

make the first optical stage a liquid lens. You see this is a negative lens.  Instead of using 

an ellipsoidal lens you use a parabola.  Because a parabola will columnate a beam instead 

of gate it.  Then there are a number of interesting possibilities.  It's you young guys who 

should be thinking about this, not an old codger like me.  But the lighting designers are 

notoriously backwards when it comes to the technology.  They don't seem to want to 

learn. 

 

RAY:  That's one of the interesting things about some of the other interviews I've 

done.  I've been interviewing lighting designers, programmers, and master electricians as 

to what they think about moving lights.  And there are definite things they would like to 

see. 

 

GEORGE: Well the stagehands were dead set against the console. 

 



A Spin Around Moving Lights  157 

RAY:  Are they to be excited about the technology that's available through 

Vari*Lite, and High End, and such? 

 

GEORGE:  You see where the stagehands belong is the stagehand should be a 

maintenance man.  He shouldn't be between the lighting designer and what he's trying to 

do.  The lighting designer should be able to do this thing himself.  Hell, you've got all this 

wonderful machinery and all you need to do is design an interface between that thing out 

there and the known technology here. 

 

RAY:  Well that's one of the interesting things I saw.  I was observing Paul Gallo 

and his camp.  They were doing Civil War at the Shubert in New Haven, which is 

heading to Broadway and his moving light programmer Paul Sonnlietner and his assistant 

Paul Miller have developed a computer program like you said is redundant.  What they 

are doing is creating a database of all the information that they are programming into the 

Wholehog console but it comes up for Paul Gallo as a visual representation of what's 

going on.  So he doesn't need to know all the numbers and attributes.  He can look at the 

screen and say "Oh that light is there and I need it to go here" And he tells the 

programmers what need to happen and they can do it. 

 

GEORGE: If you look at the other sketch first (see Fig. 4.1), that's kind of a sketch of 

what the thing has to do.  It gives the juxtaposition of where everything is supposed to be.  

You surround this (reflector) with a jacket.  And this liquid lens is part of this (optics).  

It's a two-stage heat exchanger.  The one stage circulates within this.  And you can do this 

by convection because all heat exchange is are things going from hot to cold.  This will 

circulate by itself but you need to carry it off with a secondary heat exchanger.  
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(Fig. 4.1) Water Cooled Moving Light Fixture [Compliments of George 
Izenour, 1996] 

Something you'll have 

to pump.  And as soon 

as you start talking 

about a liquid nobody 

wants to hear it.  They 

don't want to talk about 

this stuff. 

RAY:  So the 

gelling system that 

would be involved, 

would that be a series 

of dichroic filters? 

 

GEORGE: No, it 

would be the binaries 

from saturation to 

nothing.  It's a hue 

filter.  You only need 

three of them. You see 

all you are talking 

about is the warm tones, the flesh tones, and the straw tones.  This is relatively restrictive.  

This is no big deal when you analyze the color temperature of it.   

 

RAY:   Are the parabolic reflectors a cold mirror?  Most of the moving lights I've 

seen have some sort of cold reflector to let the heat go out the back. 
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GEORGE: But you still have this residual beam heat left. 

 

RAY:   With the two-stage heat exchanger, what do you do with the heat once 

you've trapped it?  Is the reflector carrying that off? 

 

GEORGE: No that is what is being carried off by the piping.  See now you have 

something you can hermetically seal. 

 

RAY:  So this is the type of system that would have to be a permanent mount 

system. 

 

GEORGE: You would have to have bridges and flats and that sort of thing, It's 

relatively permanent.  But you can still move these things within limits.  If you look at a 

bunch of light plots, this stuff doesn't move very much.  Because there are always certain 

places that you can use to your advantage to throw light.  There are a few specials but it's 

pretty consistent. 

 

RAY:  So is this more of a spot instrument than a wash instrument, or would it be 

both? 

 

GEORGE: Both.  The idea is you drive it out of focus.  The leko can become a 

Fresnel. 
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(Fig. 4.2) Water Cooled Moving Light System [Compliments of George Izenour, 1996] 

RAY:  What type of gobos or templates could you use and could you do any 

effects with this?  Or would it strictly be area light. 

 

GEORGE: Mostly area light.  That's the way I see it now.  You see when you get into 

things like this a heck of a lot occurs to you along the road that you didn't think about.  

You got to have an open mind.  But the basic problem is the heat problem.  Unless you 

solve that you are not going to go anywhere. 

 

RAY:  When you draw the heat out of the units, is that something you could 

possibly use to run the dimmers? 

 

GEORGE: That goes into the air conditioning and heating system of the building (see 

Fig. 4.2).  Why throw it away.  You see in a television studio you have a number of air-
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conditioning systems to extract the heat from the lighting systems.  Well if you extract 

the heat at the source you can take this heat and you can put it right into the air-

conditioning because all you need is a few degrees of difference to make an air-

conditioning and heating system viable.  That's the master heat exchanger.  

 

RAY:  Do you think that you could pump it into powering the dimmers or 

powering the light source itself? 

 

GEORGE: Well that's so miniscule now.  You are talking about things that are in a 

35mm camera to power the lights.  You see we are talking about something that is four 

times smaller than what you are used to.  All it is, are a computer, a heat exchanger and 

an interface.  That's all there is too it.  There is no dimmer bank.  And eventually I think 

the color thing is going to become chemistry because there are very interesting things 

happening in crystallography and thin film.  

 

RAY:   How will the liquid lens work? 

 

GEORGE:  It is a quartz jacket.  Dow Corning makes a colorless heat exchange fluid 

that has roughly the same index as optical glass. 

 

RAY:   Do you see any time in the future taking that liquid lens and making that 

the color filter? 

 

GEORGE:  If they ever understand that kind if chemistry I think it's possible. 
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RAY:  I remember reading an article in a science magazine about putting a 

certain voltage through a liquid to change the light transmission properties so that it could 

filter out certain wavelengths of light.   

 

GEORGE:  That could be a very subtle thing if they could understand that chemistry. 

 

RAY:   So is that where you see the future of lighting going? 

 

GEORGE:  Well that's my future, but right now I'm kind of a lone wolf.  I'm used to 

that. 

 

RAY:  Do you have a prototype made up at all? 

 

GEORGE:  We have a whole laboratory set.  You see to get a patent you need to 

reduce the drawings to practice, which we did with filaments at that time not with the 

metal-halide.  The metal-halide all came after we did that bridge thing. It was the 

experience with the metal-halide that convinced me that was the light source of the 

future.  Do you want to see it? 

 

RAY:  I sure would. 

 

GEORGE: This thing operates at 52v DC.  It has a voltage-regulated power supply 

built into it. 

 

RAY:   Wow that's a beautiful light.  It is very close to a HMI light source. 
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GEORGE:  It's a hue spectrum.  See how it compares to daylight.  It's hotter than a 

pistol.  I'll turn it out and you can see the source.  It's very tiny.  It's the very tip of the 

electrode.  It's a 300w lamp.  This thing is so hot you've got to use a heat exchanger.  You 

would burn the place up. 

 

RAY:  So getting back to what happened in the 50s and 60s with the Fresnel.  

 

GEORGE: You see I built those two models and the federal government, this was 

done during the Korean War, so the government wasn't interested in the light source, they 

were interested in the servo.  And we demonstrated it to the federal government and 

nothing ever came of it.  The control of that was a hollowed out bowling ball.  The three 

elements were there. You could control elevation and azimuth and by turning the handle 

you could control focus.  But in those days to preset those functions was mechanical, 

there was no computer.  There weren't even analog computers in those days.  It became a 

monumental problem.  It was pots: 0-10v. 

 

RAY:  And when you moved on to automating the leko was that the same thing.  

I know you had used a radio-controlled device. 

 

GEORGE: It was the same thing.  What it was, was a stick shift out of a sports car.  

And we used the mechanism to drive the syncros 
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RAY:  What fascinates me about this whole subject is you have the four 

properties of light, the fourth being movement.  That's why I see this technology being 

such a big thing.  You can now have actual movement with the light. 

 

GEORGE: But you have the noise. 

 

RAY:  Right. Well you were talking about size before and the new VL7s are 

150lb. instruments and are huge.  As computer electronics become cheaper and the 

instruments get smaller, but as you said they seem to be getting bigger instead of smaller.  

It kind of makes one wonder. They don't seem to be having more functions, more 

attributes, so why is the hardware getting so much bigger and heavier.   Whereas, this 

type of system that you are showing here would make it more lightweight and accessible 

to people who don't have the four or five million dollars of a Broadway show.    What are 

your thoughts on that? 

 

GEORGE: Well I don't think this will get anywhere until somebody builds an 

engineering prototype.  Once you do that you are going to convince people that this is the 

way to do it. 

 

RAY:  While I've talked with people about moving lights and the types of things 

they would like to see, they view them as another tool in their tool chest. 

 

GEORGE: I don't look at it as a moving light.  I look at it as a different kind of 

system.  You have all this memory capacity and it's just sitting there doing nothing except 

controlling intensity of some dimmers.  You see in a television studio, there are so many 
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sources they don't know what to do with them.  They don't even know where they are.  

And I bet you half of them never even get used. 

 

RAY:  Well you see a lot of that in theater now too.  Where you have five to six 

hundred instruments and just stick it up there and if you use it you use it if you don't you 

don't. 

 

GEORGE: That's right. They are redundant systems. 

 

RAY:  Even the memory systems are redundant because of the risk of failure.  Do 

you feel that this kind of system would solve that sort of reluctance to give up 

redundancy? 

 

GEORGE: As the technology of the things improve that's certainly true.  But the idea 

of taking all of what's in that computer and just controlling dimmers with it is a waste.  

It's time to rethink it.  It's time to go off to another plateau.  You have no idea back in '39 

when I first approached this idea; you have no idea what I was up against.  There were 

two remote control systems.  One was the motor driven dimmer. The other was General 

Electric's Thyratron resistor set.  These were reactance dimmers, which were slow as all 

get out, and the dimming ration of 4:1 was very poor.  You could find a special reactor 

and get 10:1 but it's so slow you could stand there and count seconds before anything 

would happen.  My lighting system was the first network to do dimming and switching 

with one network.  The dimmer was also a switch.  You see up until that time all remote 

lighting systems were dual network systems.  One network to open the circuit, which was 

a magnetically held contactor.  The other network was a dimming network.  I came along 
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and did all of it with one network that was one device where it happened all inside the 

dimmer. 

 

RAY:  So I guess I'm not clear how the communication would work to move the 

mirrors then. 

 

GEORGE: There is a coaxial cable that ties all this together.  It's just like talking to a 

satellite.  You can have all this conversation on this one cable.  It's like a telephone 

system.  It has an identity number and once you punch that identity number in, those 

sixteen functions are at you finger tips. 

 

RAY:  So it would send it down in parallel bits of information.  Now is coaxial 

cable the best means of transmission of this information, because there is also new 

technology like broadband, fire-wire, and fiber optics.  

 

GEORGE: It will probably be light optics.  It could even be infrared.  There are a 

number of ways you could do it. 

 

RAY:  There is talk of getting away from DMX512 and moving to Ethernet 

systems or fiber optics. 

 

GEORGE: There are still dimmers - a lot of them. 

 

RAY:  Being at Yale it's very interesting to go down into the Electro-Mechanical 

Lab and you still see a lot of the things that you yourself were working on. One looks at 
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that and at something like the new ETC Sensor dimmers and you see the technology has 

come leaps and bounds. 

 

GEORGE: But the ideas haven't changed.  It's the same old circuitry.  It is a phase-

shifted bridge. 

 

RAY:  As far as historical information is concerned with the idea of moving 

lights, one thing I'm trying to find out where the idea came from.  You had developed 

things in the '30s, '40s, and '50s. And you said the idea wasn't new. 

 

GEORGE: Century built a system called the Feather-Light.  Now the guy whose idea 

it was for the Feather-Light was Lou Earhart.  Now Lou Earhart is an old name in the 

lighting business.  He was Century's West Coast representative.  He's a graduate of Yale, 

him and Fred Wolfe.  Fred Wolfe was the chief engineer for Century.  This is way back 

in the thirties and Stanley McCandless at that time had just started working for Century 

and Stanley became Century's consultant.  And McCandless and I had some real knock 

down and drag outs.  You see Stanley got burned badly at Severance Hall in Cleveland.  

There was this great looking console that was to be the be all and end all.  It never 

worked and Stanley, when I came along about a half a dozen years later, was very bitter 

about the whole idea of anything other than the autotransformer.  The autotransformer 

was it. It was the be all and end all of dimming.  And we had many real tough arguments.  

He was coming along and pooh poohing all these mechanical ideas that he entertained.  

And if you looked at the Yale switchboard, it was the analog of Mac's method.  And this 

whole thing of mine was upsetting to him and I can understand that.  But as I've grown 

older, if anything I've become more radical than when I was young.  When you've done 
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something once, what the hell is the sense of repeating it?  You won't learn anything.  

You see I have great respect for failure.  You don't learn from your successes, you learn 

from your failures.  And honest failure is something I've never been afraid of.  But 

industry is not interested in listening to that.  I had one long conversation with the guy 

who owns Vari*Lite.  This was about eight, nine years ago and I was trying to interest 

him in backing this, because in the mean time I had this metal-halide experience.  I said I 

would like to go back to square one and do all I did at Lehigh with that.  I think it's got to 

go there someday, someway.  I think it will, whether I'll have enough years left in my go 

around, I don't know.  I wish I was ten years younger but I'm not.  But I think it will have 

to happen somewhere.  See Ward Leonard and Cutler Hammer and Superior Electric 

were the three powers in the dimming business.  General Electric was in it for about half-

a-dozen years.  They built four systems and got out of it.  One was for the Metropolitan 

Opera, one was for Maple Leaf Gardens in Toronto, one was in the opera house in 

Mexico City, and the other one was University of Iowa.  The first one was the Chicago 

Civic Opera, which was unrelated to the other four.  It was kind of a thing all to itself.  

But since there was no need for mass production, big industry wasn't interested in the 

specialty business.  And these other three companies were specialty companies in the 

switch board business.  But dimming was not their major suit.  It was sideline work.  And 

all three of them tried to buy me out but I wouldn't sell to them.  You see I got these 

patents and I said look it's your only asset, and if you sell it to them all they are going to 

do is bury it.  They're not interested in the technology.  They're not interested in building 

it.  They want to get rid of it. I'm a nuisance.  So I held out.  I was able to but I damn near 

didn't make it.  It was touch and go there for two years.  I had my wife and I and our son 

and the dog.  The first year off the foundation I made six hundred bucks and the next year 

was much better.  It was real touch and go.  And I was offered a job at Carnegie Institute 
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of Technology. Their lighting guy had died.  Henry Becher who was chairman of the 

department and a friend of mine...  And since I wasn’t getting anywhere, Henry said why 

don’t you come to Tech.  In the meantime, Maurice Neicam who was at that time director 

of the Goodman Theater in Chicago came by Yale and saw the Yale system and said, 

“We need a new lighting system.  How do we get one of these.”  I said, “You 

commission me to build it.”  He said to make them a proposal.  This is in the spring of 

1947 and I had about sixty days to tell Carnegie Tech if I would come or wouldn't come.  

This thing came up and in the nick of time I was saved from going to Carnegie Tech.  

They asked me to come to Chicago and the guy I negotiated with at that time was 

Colonel McCormick who was the Chairman of the board of the Art Institute of Chicago, 

which The Goodman was a part of.  He said to me “Mr. Izenour we know you are 

technically capable, but this is a business proposition.  How do we guarantee this?  We 

are going to have to finance you.”  I said that’s right.  I had no assets and I had no way of 

raising a performance bond. But in one of those instances of inspiration you have when 

you're desperate.  I said the only thing I could think of that would keep me from 

performing is if I were run over by a taxicab.  So I said why don’t you take a life 

insurance policy out on my life for the length of the contract and you pay for the 

principle.  He said, “That’s a great idea. Percy take him down for an exam for x number 

of dollars of life insurance" Which she did and within a year I produced the system.  And 

that started it.  Then there was Carnegie, then there was University of Delaware, and 

another little one up in Golden College, which started the idea of the Edkotron.  The little 

dinky portable system...  So within a few years this technology was invented then 

Century got interested.  Fortunately they had no prejudices.  They had never built a 

control system and that was the best thing that ever happened.  And when live television 

went to Hollywood in 1952, they got it all. 
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RAY:  So the moving leko and Fresnel that you created, did they go straight into 

television? 

 

GEORGE: They never went anywhere. There were those laboratory models made and 

that was it.  Except for the two that we built for the theater in Milwaukee.  And they 

probably don’t exist anymore.  That was the extent of it. 

 

RAY:  I know back then there weren’t what we now know of as lighting 

designers.  What was the reaction to the idea of moving lights? 

 

GEORGE: You see there are two guys who really created the lighting designer I 

think.  One was Stanley McCandless and the other was Ted Fooke - principally 

McCandless. 

 

RAY:  How did they feel about lights that moved? Would they have used it? 

 

GEORGE: They didn’t buck it, but they felt it was blue-sky stuff.  So far off the 

mark...  And in a way they were right.  Certainly the technology wasn’t up to it.  That’s 

certainly true.  I’ll agree to that.  However, I had three go around.  One was unsuccessful 

where in order to save space I lined up the drives one on top of the other and the whole 

thing was coaxial.  But that was a mechanical failure.  The mechanical eccentricity was 

so much that it never panned out.  Then I went to the next design where I mounted the 

thing either underneath or overhead.  The idea was that you didn’t make this thing 

become a massive piece of gear.  Then the third attempt was when we used the heat 
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exchanger.  That was the only attempt to use a leko where the iris and everything did not 

freeze up because we used a heat exchanger.  Also the first two attempts created noise 

because the quadrature gearing drives in order to get the torque it required to move this 

massive tin can.  And the third one was absolutely noiseless because all we were moving 

was the mirror, elevation and azimuth.  And this was done with syncros.  Absolutely 

noiseless...  These two experiments convinced me that first of all the heat exchange and it 

has to be absolutely noiseless.  Because you can’t put that kind of stuff next to 

microphones or anything like that, especially in television studios your dead. 

 

RAY:  Or live theater.  Just sitting around watching the tech of Civil War I could 

still hear the noise. 

 

GEORGE:  You see the only way of getting a lot of torque is by using quadrature 

gearing.  You see quadrature gearing becomes self-locking.  They’re all doing the same 

thing.  It can’t back up on itself.  But the idea is getting that thing down in size and 

controlling the beam with a reflector no bigger than your fist.  Now you're getting to 

something real. 

 

RAY:  So what are your feelings about the technology that’s out there today from 

Vari*Lite and High End and so on? 

 

GEORGE: It’s fine for rock shows.  Forget it.  Commercial shows where you want to 

see it.  I think where they are doing all this nonsense.  You see I am a great opera buff.  I 

wanted to be an opera singer but I didn’t have any talent.  If ever this is done every opera 

house in the world will have one because this thing is designed for repertory.  Because all 
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you have is this little floppy disk, all the cues are there, you just put it in and it 

repositions everything.  Once you’ve done it once, it’s forever.  You see a repertory 

house you don’t move the lights around; all you do is reposition everything.  You 

reprogram it.  There are a few specials but not many.  And you see NASA has made 

connectors that can be broken and made with out losing a drop of water.  There is lots of 

stuff out there that is just begging to be used. 

 

RAY:  So do you see even more of a merge between the sciences and theater? 

 

GEORGE: There has to be.  Chapter eight of Theater Technology tells my story.  The 

orthodoxy of craft is what guys like me are always in contention with.  Craft becomes an 

orthodox thing but engineering is not.  Engineering anticipates something other than 

craft.  What you do in engineering eventually winds up in craft.  It doesn’t start there. 

 

RAY:   Sort of like a car.  You start with a concept car and that may not be what 

the production model looks like. Is there anything about moving lights that you might 

like to impart or any wisdom on things that maybe we haven’t covered today, like where 

you see the technology heading other than your prototype? Things that you may have 

seen and you thought why did they do this. 

 

GEORGE: Chapter eight says it all.  I don’t have much more to add.  Chapter eight is 

fifty years of thinking about it off and on and some hard work.  But the real experience 

was that bridge.  That’s what convinced me that there is another way to do it.  It’s the 

combination of the Lehigh experience, which went on for three years and the bridge.  It 

turned me around and got me thinking differently.  It will not happen in the theater.  I’m 
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certain of that because theater is made up of pretty orthodox people when you start 

talking about it.  See during WWII we had a saying that when you failed as a pilot and 

failed as a flight engineer, you became a tail gunner.  Well this is the way I look at theater 

technicians is that everyone of them are tail gunners.  You see it is very short sighted.  All 

we teach in the schools is how to use this stuff.  But when I taught at Yale I taught very 

differently.  I was not interested in teaching the orthodox ways.  There are my three 

associates in the practice now.  There is Jim Reed who’s the oldest of the bunch.  See I 

ran a fellowship program for a while.  I got some money from the Rockefeller Foundation 

and Jim Reed was the first to enter that program and Duane Wilson was the last one.  

And Jeff Milet who is at Lehigh, these are my three associates in the practice.  These are 

the three guys who see it my way.  I understand everyone's got to make a living 

somehow.  My wife says everyone can’t be a wild man like you.  I don’t expect it.  But 

there is a great deal of common sense in all of this.  I’m a pretty hard-nosed guy when it 

comes to this.  I might write books that go off into this, that, and the other and become 

historical but in my practice I’m hard nosed.  I’m an engineer, self-taught.  I’ve never had 

a course in engineering in my life but I have an understanding of these things. Good 

physics is what it is.  It’s good common sense.  That’s what’s great about what Wagner 

did at Bayreuth.  It’s common sense.  He made it work.  And all this Baroque horse 

nonsense...  I don’t buy any of it.  The idea of designing a theater where you don’t see the 

stage, what the hell is that.  See right now I have a very interesting project with my son’s 

firm.  It’s a three thousand-seat auditorium that was built in 1926 in Philadelphia on the 

campus of University of Pennsylvania.  It is an auditorium in the form of a Greek cross if 

you can imagine such a piece of nonsense.  There are the four legs of the cross with a 

central area.  The stage is in one leg of the cross.  There are two balconies here that don’t 

even see the stage and two balconies here.  And in the intervening years the university 
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has had no use for this building.  It sits there doing nothing.  We are converting it into a 

thirteen hundred-seat concert hall.  It will eventually get some use now.  And all we have 

done is build another building inside of what is there because the stupid thing is on the 

historical record.  And once you get it on that damn thing you can’t do anything with it.  

You are supposed to preserve it.  I had a hell of a battle with these people and said look 

what you are asking us to do is preserve something that doesn’t work.  Now this is utter 

foolishness.  Don’t give me all this nonsense that it’s this, it’s that’ it’s something else.  

So what we compromised is that we wouldn’t touch the outside of the building but it 

would alter the inside of it to make it work.  It’s going to get very interesting.  It has 

about six months to go and it is going to get very interesting because we are beginning to 

see what it is going to look like. 
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Getting an Education in Moving lights 

Very few major university theater departments are as research oriented as they 

were at the Electro-Mechanical Laboratory at Yale in the days of George Izenour.  They 

are more oriented towards the production of shows rather than the creation of new means 

of production.  Lehigh University is one example of a school that has broken down the 

research barrier and helped to pioneer the new technology that George Izenour discussed 

earlier in this chapter. Lehigh Associate Professor, Jeffrey Milet, writes in George 

Izenour’s Theater Technology book: 

 

The program at Lehigh draws strength from the nature of the institution, 
which is small and academically resilient enough so that the hard lines 
between the arts and engineering, so difficult to surmount in the larger, 
more traditionally structured universities have not been drawn.  A free 
flow of ideas can still take place, and it is possible to interest an 
engineering professor in a problem posed by a professor of theater.  A 
program in arts and engineering, in which selected students receive two 
degrees, bachelor of arts and bachelor of science in engineering, is already 
in place.  The possibility exists for students to combine theater and 
engineering in the regular Bachelor of Science degree.  These have been 
the seedbeds for the program in directed studies in theater engineering. 
(Izenour 475-76) 
 

Research into new technologies needs to be just as important as learning to hang 

and focus a light at the university level.  This should happen in addition to, but not in 

replacement of the hands-on training of technology and practice already in place.  Until 

this happens on a more frequent basis, the manufactures will remain the creators of the 

future.  Part of the problem is the lack of funds for such research projects by either the 

university itself or outside sources.   

Lehigh has worked with George Izenour on the problem of the black bodied 

radiator as a light source for theater lighting and how theatrical lighting should be 

controlled.  The project combines the fields of theater technology, mechanical and 
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electrical engineering, physics, thermodynamics, computer sciences, and metallurgy.  

This combination has yielded several discoveries in current technologies that could be 

applied to theater and moving lights.  Advancements in micro-robotics could be used in 

refining the mechanics of making a light move.  Computer Aided Design (CAD) 

technologies and the use of computer graphics are quickly finding their way into the 

industry.  It may be one day that a pattern can be designed in Auto Cad and uploaded 

right into a moving light.  A third example of this type of research is the use of computer 

information management.  Paul Sonnleitner and Paul Miller’s Flying Goat software may 

be a precursor to how the language of designing with articulated lighting will be dealt 

with.  New solutions to old problems have and will continue to progress possibly opening 

up new areas of expression by the users. 

The university could be one of the best places for these innovations to happen.  

Currently the manufacturers are the one’s who spend the money on research and 

development and universities prepare students to work for these companies.  If industry 

could supply the equipment, the universities could supply the manpower and research 

facilities.   This is already seen in other areas such as medicine, physics, and astronomy 

to name a few.  To quote Jeffery Milet: 

 

It seems to this observer that the era of specialization in theater is 
developing toward the age of the informed generalist, one who thoroughly 
knows theatrical art and practice and also how to apply technology to it.  
We can no longer afford either the scientist-humanist or the ivory-tower-
real-world distinction.  We in the theater must at least understand the 
technology that drives us and realize that if we apply it, it probably can 
enhance the product and make it more accessible and more affordable. 
(Izenour 475-76) 
 

 In the interviews conducted for this book, the general impression was that 

everyone learned what they know about moving lights from using them in real life 
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situations.  It is the strong opinion of some professionals that the best way to learn the 

technology is in the field. This has definite benefits but, as the technology moves into the 

future and the complexity increases, both educational theater and hands on training must 

pick up the reigns and drive the industry in having not only individuals versed in the 

technology, but innovators as well. 
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GLOSSARY 
 
Address: The assigned numerical value written in protocol language 

given to a particular piece of equipment to differentiate it 
from other pieces of equipment  

 
Beam Angle: The measurable angle of light from the center of the beam 

to the edge where it is 50% of the center beam 
candlepower. Found in the cone of light from a lens or 
parabolic reflector.  A controllable attribute of moving 
lights. 

 
Beta Versions: Initial versions of instruments or software used to test 

products before final productions. 
 
Cold Mirror: A reflector were infrared wavelengths pass through rather 

than reflect reducing the heat potential through the gate of 
an instrument. 

 
Color Changer: A device that allows color media to be changed through 

mechanical means 
 
Color Flags: A color changing system that uses dichroic filters using 

either the additive or subtractive qualities of color mixing 
to achieve the desired results. 

 
Color Media: Any material such as gel, glass, or liquid used to alter the 

color of a light source by using selective transmission. 
 
Color Splitters: A device that uses a series of prisms and dichroic filters to 

separate a columnar beam of light into several beams of 
colored light. 

 
Color Temperature: The color at which a given black body radiator burned at a 

certain temperature in degrees Kelvin produces. 
 
Conventional Lighting: Any lighting system that does not contain units controlled 

by automated means. 
 
Dichroic Filters: Very thin multiple layers that cause light to either transmit 

or reflect based on wavelength. One method of color 
mixing in moving lights. 

 
DMX 512: A protocol language used by most lighting systems as a 

way to communicate to information to the units from the 
control board. 
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Dowser: A mechanical devise that blocks light coming out of the 
instrument when dimming the light source is not possible. 

  
Effects Wheel: A mechanical device that holds patterns while rotating to 

give the illusion of movement. 
 
Fill Light: Also known as shadow light. It is used to illuminate by 

rounding out an object or person.  In a sense “filling them 
out” 

 
Focus: A controllable attribute in moving lights that allows the 

beam to have crisp sharp edges or soft fuzzy edges. 
 
Focus Charts: A pictorial maintenance tool used by the master electrician 

and created by the designer that aids in making sure the 
units are focused where they need to be for a performance. 

 
Focal Point:  The smallest location in a converging beam of light. 
 
Focus Points: Points located on the set that a programmer can refer to for 

profiling and focusing of moving lights. 
 
Gate: The area of a lighting instrument just past the focal point 

and before the lens where the beam of light can be 
controlled by shutters, dowsers, or irises. 

 
Gimbal: A mechanical device that allows that allows an object to 

rotate on one axis. 
 
Gobo: A template or pattern that is placed in the gate of an 

instrument that creates unique shapes by blocking certain 
parts of the light. 

 
Hook-ups: Paperwork that allows the master electrician to properly 

install the lighting system by including instrument type, 
wattage, position, color, templates, channel number, and 
sometimes circuit number. 

 
Information Feedback: Receiving of information from a unit to the control console 

as to position, color, template, intensity, and focus. 
 
Interface:  The physical connection between unit and control. 
 
Iris: A mechanical device in the gate of an instrument that 

allows a narrowing or expansion of the beam angle without 
losing intensity. 
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Key Light: Light that is used to pull a figure or object out and 
distinguish it from the surroundings.  Used with fill 
lighting. 

 
Magic Sheet: Paperwork used by the designer to assist in knowing what 

instrument in where and what its focus and purpose is. 
 

Morphing: A change from one static look or template to another by 
crossfading slowly. 

 
Moving Light Profile: A collection of attributes from a single moving light at any 

given moment.  
 
Moving Mirror Fixture: Any fixture that adjusts beam location by using a system of 

mirrors. 
 
Moving Yoke Fixture: Any fixture that adjusts beam location by physically 

moving the entire unit. 
 
Neutral Density Filter: A filter that reduces the intensity of a unit without changing 

the color temperature. 
 
Pan: A controllable attribute that is the left to right or horizontal 

movement of a unit. 
 
Parabolic Reflector: A reflector in the shape of a parabola that columnates the 

light instead of gating it. 
 
Park: A control command that places a fixture in a designated 

pan and tilt and freezes it there until unparked. 
 

Presets: A predefined look that programmers and designers use in 
moving lights for cueing or potential reference points. 

 
Protocol: A language spoken by the equipment in order to pass 

information back and forth. 
 

Repeater: A piece of equipment that regenerates a protocol signal to 
multiple units over long distances. 

 
Spot Luminaries: A unit that is used for key light and specials.  It’s beam 

angle can vary from very small to quite large. 
 

Terminator: A device that indicates that the unit it is attached to is the 
last one on the line. 

 
Tilt: An attribute of moving lights that refers to the up and down 

or vertical movements. 
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Tracking: Method of allowing all of the attributes to automatically 
transfer from one cue to the next. Recording either 
electronically or manually attributes for each unit used for 
each cue. 

 
Wash Light: Light that can cover a broad area.  General lighting used for 

basic illumination of scenery and acting area. 
 
Zoom Mechanically widening or tightening the beam angle of a 

unit. 
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APPENDIX A  

 
Manufacturer’s Information 
 
 The following is the contact information for some of the most common articulated 
lighting manufacturers.  These manufacturers provided in-depth technical data as part of 
the research for this thesis.  The information is included in this appendix to allow the 
reader further access to information about the units themselves such as technical and 
photometric data.  All the information is accurate at the time this book was written and is 
subject to change without notice. 
 
 
 
American DJ Supply 
4295 Charter Street 
Los Angelos, California 90058-2520 
Tele. (213) 582-2650 
Fax (213) 582-2610 
TF 1 (800) 322-6337 
http://www.americandj.com 
 
Clay Paky SPA. 
Via G. Pascoli 
1-24066 Pedrango (BG) Italy 
Tele. 39(0)35-654311 
Fax 39(0)665976 
http://www.claypaky.it 
 
Electronic Theater Controls 
3030 Laura Lane 
Middleton, WI 53562 
Tele. (608) 831-4116 
Fax (608) 836-1736 
http://www.etcconnect.com 
e-mail: mail@etcconnect.com 
 
Gemini Sound Products Corp. 
8 Germack Drive 
Carteret, New Jersey 07008 
Tele. 1 (800) 476-8633 
Fax (732) 969-9090 
http://www.nesslighting.com (Ness Lighting) 
http://www.geminidj.com (LyteQuest Pro Lighting) 
 

www.americandj.com
www.claypaky.it
www.etcconnect.com
mailto:mail@etcconnect.com
www.nesslighting.com
www.giminidj.com
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High End Systems 
2217 West Braker Lane 
Austin, Texas 78758 
Tele. (512) 836-2242 
Fax  (512) 837-5290 
http://www.highend.com 
 
Martin Professional, Inc. Europe 
Nordlandsvej 114 
8240 Risskov, Denmark 
Tele. 45 87 42 88 88 
Fax 45 86 21 50 01 
http://www.martin.dk 
 
Martin Professional, Inc USA 
South Fl. Ind. Park 
3015 Greene Street 
Hollywood, Florida 33022-2228 
Tele. (954) 927-3605 
Fax (954) 929-6405 
e-mail: martin@martinpro.com 
 
Saggitter Professional Lighting Division 
24060 Gorlago (BG) 
Italy - Via 1° Maggio, 16 
Tele. 39(0)35-951777 
Fax 39(0)35-951738 
e-mail: savoldi@iol.it 
 
Vari*Lite, Inc. 
201 Regal Row 
Dallas, Texas 75247 
Fax (214) 630-5867 
http://www.vari-lite.com 
 
 
Additional Websites: 
 
http://www.etecnyc.net 
http://www.flyingpig.com 
http://www.lightnetwork.com 
http://www.strandlighting.com 
http://www.vincentlighting.com 

www.highend.com
www.martin.dk
mailto:martin@martinpro.com
mailto:savoldi@jol.it
www.vari-lite.com
www.etecnyc.net
www.flyingpig.com
www.lightnetwork.com
www.strandlighting.com
www.vincentlighting.com
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APPENDIX B 

BASIC UNIT DESIGNS 

 
Entral Processing Unit     MOVING HEAD (YOKE) UNIT  
 
 
 
 
 
    
 
 
 
 
 
 
 
 
           Pan and Tilt Gears 
 
    Light Source         Pan 
 
                                                                Yoke         Source and Optics 
       Housing 
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Optics                        Mixing 
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 Central Processing Unit     MOVING MIRROR UNIT 
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