second edition

STAGE ' @
LIGHTING

The Funhdamentals -




STAGE LIGHTING

Stage Lighting: The Fundamentals is written specifically for introductory stage lighting courses. The book begins
with an examination of the nature of light, perception, and color, then leads into a conversation of stage lighting
equipment and technicians. Lamps, luminaries, controls/dimming, and electricity form the basis of these chapters.
The book also provides a detailed explanation and overview of the lighting design process for the theatre and several
other traditional forms of entertainment. Finally, the book explores a variety of additional areas where lighting
designers and technicians can find related future employment, such as concert and corporate lighting, themed design,
architectural and landscape lighting, and computer animation.
New for this edition:

* enlarged full-color illustrations, photographs, light plots and examples of lighting design;
* updated information on LED lighting and equipment;

* expanded discussion of the practical use of color as a designer;

* expanded discussion of psychological/perceptual effects of color;

* new discussion of color mixing through light sources that make use of additive mixing;

¢ expanded discussion of industry professions;

* expanded discussion and illustrations relating to photometrics;

* expanded discussion and examples of control protocols and new equipment; and

* updated designer profiles along with the addition of still more designer profiles.

Richard Dunham is a scenic and lighting designer as well as a professor and head of design at the University of
Georgia. He is a United States Institute for Theatre Technology (USITT) Fellow and former lighting commissioner
from 1998 to 2006. His professional credits include numerous productions throughout the East Coast, New York
City, and the Midwest, as well as being Lighting Certified (LC) and a member of Illuminating Engineering Society
of North America (IESNA) and associate member of the International Association of Lighting Designers (IALD).



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

STAGE LIGHTING
The Fundamentals
SECOND EDITION

RICHARD DUNHAM

£ } Routledge
a Taylor & Francis Group
EW



Second edition published 2019 by Routledge
52 Vanderbilt Avenue, New York, NY 10017

and by Routledge
2 Park Square, Milton Park, Abingdon, Oxon, OX14 4RN

Routledge is an imprint of the Taylor & Francis Group, an informa business
© 2019 Taylor & Francis

The right of Richard Dunham to be identified as author of this work has been asserted
by him in accordance with sections 77 and 78 of the Copyright, Designs and Patents
Act 1988.

All rights reserved. No part of this book may be reprinted or reproduced or utilised

in any form or by any electronic, mechanical, or other means, now known or hereafter
invented, including photocopying and recording, or in any information storage or
retrieval system, without permission in writing from the publishers.

Trademark notice: Product or corporate names may be trademarks or registered
trademarks, and are used only for identification and explanation without intent to
infringe.

First published 2011 by Pearson

Library of Congress Cataloging-in-Publication Data

Names: Dunham, Richard, author.

Title: Stage lighting : the fundamentals / Richard Dunham.

Description: Second edition. | New York, NY : Routledge, 2018. |
Includes bibliographical references and index.

Identifiers: LCCN 2018013410 | ISBN 9781138672161 (hardback : alk. paper) |
ISBN 9781138672178 (pbk. : alk. paper) | ISBN 9781315454696 (ebook)

Subjects: LCSH: Stage lighting.

Classification: LCC PN2091.E4 D87 2018 | DDC 792.02/5—dc23

LC record available at https://lccn.loc.gov/2018013410

ISBN: 978-1-138-67216-1 (hbk)
ISBN: 978-1-138-67217-8 (pbk)
ISBN: 978-1-315-45469-6 (ebk)

Typeset in Adobe Garamond and Frutiger
by Apex CoVantage, LLC

Photos are courtesy of the author, Richard Dunham, unless otherwise credited.



CONTENTS

Preface

Acknowledgments
About the Author

PART ONE—LIGHT: THE MEDIUM

1

The Nature of Light
What Is Light?
The Electromagnetic Spectrum
The Visible Spectrum
The Eye and Seeing
The Controllable Qualities of Light
Intensity
Distribution
Color
Movement
Sidebar 1.1: Designer Profile: Ken Billington
Functions of Lighting
Visibility
Mood
Establishing a Scene
Modeling
Focus
Composition
Style
Staging the Story
Rhythm
For Further Reading

Light and Perception
Physiology of the Eye
Composition
Visibility
Intensity or Brightness
Relative Intensity
Psychological Responses
Intensity and Other Perceptual Issues
Mood Alreration
Overstimulation
Glare
Color Perception
Adapration

XV

xviii

[

—
[=EN-ENCEN-BNEANE e W @) WV, IRV, Rt SNt SR G IS RS )

— e e e
N = === O

= e e e e e e e e et e e
00NN NN NN W



Defining Form and Shape
Front Light
Sidelight
Downlight and Backlight
Sidebar 2.1: Designer Profile: Marilyn Lowey
Silhouettes and Grazing
Shape and Texture
Key and Fill Light
Movement and Light
Cues and Transitions
For Further Reading

Color and Its Effects
What Is Color?
The Visible Spectrum
Primary Colors
CIE Chromaticity Chart
Color Temperature
Color Rendering
Additive and Subtractive Mixing
Additive Mixing
Subtractive Mixing
Filtering Light
Color Media
Plastic Media
Sidebar 3.1: Spectral Analysis of Gel
Glass Media
Dichroic Filters
Diffusion
Creating Color Through Light
Color Prediction Through Filters
Sidebar 3.2: Changing Color
CMY, RGB, and LED Color Mixing
Red ShifilAmber Drift
Complementary Tint System
Psychological and Physiological Effects of Color
Sidebar 3.3: Psychological Responses to Color
Color Contrast
Adaptation and Afterimages
Practical Use of Color
Sidebar 3.4: Designer Considerations for Color and Light
Sidebar 3.5: Designer Profile: Mark Stanley
For Further Reading

PART TWO—LIGHT: THE TOOLS

4  Electricity

Sidebar 4.1: Designer Profile: John Martin
Basics of Electricity
Atomic Theory
Electrical Potential
Conductors and Insulators
Grounding
Units of Measurement and Essential Formulas
Units of Measure

19
20
21
21
22
24
24
25
26
26
27

28
28
28
29
29
29
31
32
32
33
33
33
33
34
36
36
37
37
38
41
41
42
42
43
43
44
44
45
45
47
48

49

51
52
53
53
53
54
54
55
55

vi

CONTENTS



Power Formula (West Virginia) and Obm’s Law 56

Common Electrician Calculations 56
Sidebar 4.2: Practical Examples of Electrical Problems 56
Sidebar 4.3: Determination of Lamp Load 57
Fundamental Circuits 57

Series Circuits 57

Parallel Circuits 58
Direct Current Versus Alternating Current 58

Direct Current (DC) 58

Alternating Current (AC) and Power Generation 58

Transformers 59
Power Distribution 60

Electrical Services 61
Electrical Hardware 63

Wire 63
Sidebar 4.4: Common Wire Gauges and Rated Capacities 64

Cables 64

Data Cables 66
Sidebar 4.5: Working with Cables 66

Switches 67

Circuit Protection 67

Dimmers 68
Company Switches and Distribution Panels 68

Theatrical Distribution 68
Sidebar 4.6: Tapping into Company Switches 69
Troubleshooting Electrical Problems 70
Sidebar 4.7: A Guide to Electrical Troubleshooting 70
Sidebar 4.8: Electrical Safety 71
For Further Reading 71
Lamps and Other Light Sources 73
Lumens, Watts, and Lamp Life 74
Lamps and Color 74
Incandescent Lamps 74

Filaments 75

Bulbs 76

Bases 77
Tungsten-Halogen or Quartz Lamps 78
Sidebar 5.1: Light Center Length (LCL) 78
ANSI Codes 79
Arc Light Sources 79

Limelight 79

Carbon-Arc 80

Short-Arc and High-Intensity

Discharge (HID) Lamps 80

Short-Arc Lamps 80

High-Intensity Discharge (HID) Lamps 81
Gaseous Discharge Lamps 81

Fluorescent Lamps 82
Low-Voltage Lamps 83
Solid-State Light Sources 83

LEDs 84
Sidebar 5.2: Designer Profile: Robert (Rob) Gerlach 87

Plasma Lamps 90
Non-Traditional Light Sources 90

Ballasted Fixtures 90

CONTENTS vii



Blacklight 90
Strobes 91
Neon 92
Fiber Optics 92
Lasers 92
For Further Reading 93
6 Luminaire Fundamentals 95
Basic Principles of Optics 95
Reflection and Reflectors 96
Transmission 98
Refraction and Lenses 98
An Essential Luminaire 100
Photometrics 100
Sidebar 6.1: Luminaire Maintenance 100
Beam Angle and Field Angle 101
Throw Distances 101
Photometric Data and Cut Sheets 102
Sidebar 6.2: Two Methods for Determination of
Beam Spread 104
Choosing Luminaires 104
Conventional Luminaires for the Stage (Traditional
and Enhanced) 105
Spotlights 105
Followspots 112
Sidebar 6.3: Followspot Pickup Techniques 113
Floodlights 113
Accessories for Conventional Luminaires 115
Optical Accessories 115
Hanging Accessories 116
Automated Accessories for Conventional Luminaires 117
Scrollers 117
Moving Yokes 118
Moving Mirror Accessories 119
Gobo Rotators 119
Automated Lighting 119
Sidebar 6.4: Common Automated Lighting Effect Cues 120
Attributes and Addressing 120
Moving Heads (Moving Yokes) 121
Scanners (Moving Mirrors) 122
LED Luminaires 123
Color Mixing With LEDs 123
Wash and Strip or Linear Luminaires 123
Ellipsoidal Reflector Spotlights 125
LED:s in Scenery and Costumes 126
Sidebar 6.5: Designer Profile: Allen Lee Hughes 127
Practicals and Lighting Effects 129
Practicals 129
Flame and Fire Effects 129
Water Reflections 130
Fog, Smoke, and Haze 130
Lightning 131
Sun, Moon, and Stars 131
Explosions and Pyro Devices 132
For Further Reading 132
viii CONTENTS



Control Fundamentals 133
Illuminance and Luminance—Five Metrics 133
Luminous Flux 133
Hluminance 134
Luminous Intensity 134
Luminance 135
Luminous Exitance 135
Brightness Control and Dimming 135
Circuiting 136
Sidebar 7.1: Dimmer Load Calculations 137
Mastering 138
Mechanical Mastering 138
Electrical Mastering 138
Electronic Mastering 139
Principles of Electronic Dimming 139
Gating 140
Sidebar 7.2: Dimmer Curves and Trimming 142
Sine Wave Dimming 142
Control Protocols 143
Analog Control 143
Digital Control 143
Primary Control of Advanced Lighting Gear 145
DMX Control 146
Attributes and Addressing 146
Sidebar 7.3: Binary Code and Addressing 147
Sidebar 7.4: Practical Tips for Setting up DMX Networks 147
Sidebar 7.5: Programming Tips for Automated Lighting Gear 148
Lighting Networks, ACN, and RDM 149
Lighting Control Consoles 150
Preset Control 150
Sidebar 7.6: Common Control Functions of Preset Consoles 151
Sidebar 7.7: Rock and Roll Console Features 151
Memory Control 151
Sidebar 7.8: Additional Controls in Computer Consoles 154
Automated Control Consoles 154
Latest Generation Lighting Consoles 155
Off-Line Editors 156
Visualization 157
Show Control 159
State-of-the-Art Control 160
Sidebar 7.9: Designer Profile: Fred Foster 160
Dimmer-per-Circuit 160
Multiplexing (Dimmer Doubling™) 162
Distributed Dimming 162
Wireless DMX and Wireless Dimming 163

For Further Reading 165
Projections and Lighting 166
A Brief History of Projection 167
Projection Considerations 167
Sidebar 8.1: Considerations of Projection Design 168
Elements of Projection 168
Front or Rear Projection? 169
Traditional Projection Equipment 170
Lensless Projectors 170
CONTENTS ix



Lens Projectors 171
The Ellipsoidal Reflector Spotlight (ERS) 171
The 35mm Projector 171
Sidebar 8.2: Calculations Regarding Projectors and Lenses 172
Scenic Projectors 173
Slides and Source Materials 174
Projection Surfaces 174
Front-Projection Screens 174
Rear-Projection Screens 174
Other Materials/Projection Surfaces 176
Practical Issues of Projection 176
Image Definition 176
Two Critical Considerations: Path and Balance 177
Spill and Ambient Light 177
Image Size 178
Distortion 178
Sidebar 8.3: Keystone Correction 180
Sidebar 8.4: Mathematical Grid for Keystone Correction 180
Digital Projection 181
Media Servers 181
Sidebar 8.5: Designer Profile: Wendall K. Harrington 182
Digital Projectors 184
Digital Lights 185
LCD and LED Displays 186
Lasers and Effects Projection 186
Convergence 188
For Further Reading 189
PART THREE—LIGHT: DESIGN FUNDAMENTALS 191
9  Essentials of Lighting Design 193
Special Considerations in Lighting Design 193
Directors and Collaboration 194
The Influences of Light 194
Controllable Qualities of Light (Reviewed) 195
Functions of Lighting (Reviewed) 195
Analysis for Lighting 195
Seript Analysis 196
Sidebar 9.1: Designer Profile: Brian MacDevitt 196
Sidebar 9.2: Scenic Breakdown of Arthur Miller’s 7he Crucible 199
Analysis for Other Forms of Entertainment Design 203
Style in Lighting 204
Conceptualization 205
Additional Designer Preparation 205
Design Research 205
Design and Production Meetings 207
Rebearsals 208
Developing Lighting Schemes and Concepts 211
Lighting Keys 211
Sidebar 9.3: Development of a Lighting Key 212
Communicating Design Ideas 212
Image Research 212
Storyboards 213
Lighting Scores 213
Light Labs 215

X CONTENTS



Model Theatres 217
Computer Design Analysis 217
Digital Renderings 218
Visualization 219
For Further Reading 222
10  Basics of General Illumination 223
Lighting the Subject 223
Typical Theatrical Lighting Positions 224
Proscenium Theatre 224
Sidebar 10.1: Proscenium Hanging Positions and
Lighting Distribution 225
Black Box Theatre 227
Other Variations 227
Floorplans and Sections 227
Basics of General Illumination or Area Lighting 227
Primary Formula Approaches for Area Lighting 231
Single Source System 231
Wash System 232
The McCandless System 232
Double or Triple Hanging 233
Avrea versus Color Control 234
Alternative Systems for Area Lighting 234
Key and Fill 234
The Washed Stage 235
Zone Lighting 235
Jewel Lighting 235
Building on General Lighting 236
Special Areas 237
Sculpting and Modeling Accents 237
Sidebar 10.2: Focus Patterns for Common Wash Systems 238
Blending and Toning Accents 238
Motivational Accents 239
Additional Lighting Demands 239
Special Visibility 239
Lighting for Costumes 240
Lighting for Scenery 240
Scrims 243
Effects Lighting 244
Sidebar 10.3: Designer Profile: Jeff Davis 244
For Further Reading 246
11  Plotting the Design 247
Translating Concepts and Lighting Keys Into Practical Design Choices 248
Working With Floorplans and Sections 248
Floorplans or Groundplans 248
Sections 250
An Approach to Plotting a Design 252
Preliminary Tasks/Preparation 252
Advancing a Venue 252
Rehearsals 253
The Wish List 253
Making a Design Practical 254
The Tentative Hookup 256
The Rough Light Plot 256
Drafting and the Lighting Design 258
Drafting Light Plots 259
CONTENTS xi



Sidebar 11.1: Common Numbering Practices 264

Drafting the Section 264
Lighting Schedules and Design Paperwork 264
Sidebar 11.2: Designer Profile: Steven Louis “Steve” Shelley 265

Hookup 267

Instrument Schedule 267

Magic Sheets 267

Shop Orders 271
CAD and Computers in Lighting Design 276

CAD and Drafiing Applications 276
Sidebar 11.3: AutoCAD versus Vectorworks Spotlight 278

Design Paperwork 278

Control and Off-Line Editing 279

Communication and Training 280

Design Analysis and Visualization 280
For Further Reading 282

12 Load-in Through Opening 283
Final Preparations for the Load-In 284
The Cue Synopsis 284
Sidebar 12.1: Cue Terminology 287
The Load-In 287
Sidebar 12.2: A Typical Academic Load-in Schedule 289
Sidebar 12.3: A Typical Commerical Production

Load-in Schedule 290
The Focus Call 290
The Level-Setting or Cue-Writing Session 293
Cueing Aids for Memory Consoles 297
Sidebar 12.4: Cueing Aids for Memory Consoles 298
Rehearsals in the Venue 299
Technical Rehearsals 299
Dress Rehearsals, Previews, and Openings 300
Running and Maintaining the Production 302
Sidebar 12.5: Designer Profile: Beverly Emmons 302
For Further Reading 305
13 Variations on Essential Theatrical Design 306
Designing for Specific Genre 306
Variations in the Audience/Performance Space 307
Thrust Productions 309
General Lighting Techniques for Thrust Design 310
Arena Productions 312
Environmental Productions 313
Outdoor Dramas and Festival Productions 314
Transfer Productions 315
Touring Productions 319
Repertory Productions 320
Sidebar 13.1: Designer Profile: E Mitchell “Mitch” Dana 322
For Further Reading 324
PART FOUR—LIGHT DESIGN APPLICATIONS 325
14  The Practitioners 327
Theatrical and Live Performance Production 327

Design Professionals 328

xii CONTENTS



Sidebar 14.1: Designer Profile: Dawn Chiang 329
Theatrical Crews 332
Sidebar 14.2: Designer Profile: Brad Schiller 334
Film and Video 336
Design Professionals 336
Sidebar 14.3: Designer Profile: Patrick Cady 337
Production Crews 338
Sidebar 14.4: Designer Profile: Derrick Kolus 339
Architectural Lighting 341
Unions and Certifications 342
Sidebar 14.5: Designer Profile: Gary Fails 343
Professional Organizations and Societies 345
For Further Reading 346
15 Traditional Areas of Theatrical Design (Drama, Dance,
Opera, and Musical Theatre) 347
Lighting for Drama 348
Performance Considerations 348
Design Techniques 349
Dance Lighting 350
Performance Considerations 350
Design Techniques 351
Sidebar 15.1: Designer Profile: Jennifer Tipton 354
Opera and Operetta Lighting 356
Performance Considerations 356
Design Techniques 358
Lighting Musical Theatre 360
Performance Considerations 360
Design Techniques 361
Sidebar 15.2: Common Musical Theatre Cueing Terminology 365
For Further Reading 366
16 Non-Traditional Lighting Design Applications 367
Branching Out Into Other Fields of Lighting 367
The Music Scene (Revues, Clubs, and Concert Lighting) 368
Musical Revues 368
Nightclubs and Dance Club Lighting 369
Concert Lighting 369
Sidebar 16.1: Designer Profile: James L. “Jim” Moody 372
The Spectacle Performance 374
Headline Acts 374
Arena Productions and Stadium Productions 375
Sidebar 16.2: Designer Profile: Jeff Ravitz 376
Dedicated Venues 378
Additional Areas of Spectacle 378
Trade Shows, Industrials, and Corporate Events 379
Corporate Mentality 379
Sidebar 16.3: Designer Profile: Betsy Adams 380
Corporate Production 382
Film and Video Basics 382
Light and the Camera 383
Key and Fill Light 384
Control Elements 385
Key Elements in Film/Video lllumination 386
Sidebar 16.4: Designer Profile: William L. “Bill” Klages 387
Three-Point and Following Source Lighting 389
CONTENTS xiii



Retail and Museum Lighting
Lighting Layers
Essentials of Retail and Museum/Gallery Lighting
Sidebar 16.5: Designer Profile: Cindy Limauro
Architectural Lighting
Unique Qualities and Demands of Architectural Lighting
Architectural Luminaire Classifications
Key Elements in Architectural General Illumination
The Architectural Lighting Design Process
Sidebar 16.6: Lighting Design Questions
Sidebar 16.7: Designer Profile: Robert “Bob” Shook
Daylighting
Lighting Green and Lighting Economics
Landscape Lighting
Lighting Landscapes
Essential Approaches to Lighting Landscapes
Principles of Landscape Lighting
Themed Design and Specialty Lighting
The Story
Development of a Themed Project
Considerations of Themed (Specialty) Lighting Design
Sidebar 16.8: Designer Profile: Tom Ruzika
Virtual Lighting (Renderings, Virtual Reality, Gaming, etc.)
Sidebar 16.9: Designer Profile: Chris Wells
Virtual Design
Virtual Light Sources
Lighting Techniques for Virtual Lighting
For Further Reading

Appendices
A. Lighting Periodicals
B. Lighting Equipment Manufacturers
C. Professional Organizations and Unions
D. USITT Lighting Graphics Standard
E. IESNA Lighting Graphics
Glossary

Bibliography
Index

390
390
391
392
394
394
395
396
398
399
399
400
402
402
403
403
404
404
405
406
406
407
409
410
410
411
412
412

415
416
417
421
422
432
433

483
487

Xiv CONTENTS



PREFACE

T IS IMPORTANT to note that Stage Lighting: The Fundamentals is the first of a two-part companion set of

lighting design books, the second book being Stage Lighting: Design Applications and More. The chapters that form
the basis for the material presented in this book are based on the printed segment of the first edition (Stage Lighting:
Fundamentals and Applications) while the chapters on more specialized applications that were previously presented
online in the first edition are now in print in the second book (Stage Lighting: Design Applications and More). This
book, Stage Lighting: The Fundamentals, is focused primarily on materials typically found in introductory to inter-
mediate courses, while Stage Lighting: Design Applications and More is focused on a variety of specialized lighting
applications that are more characteristic of topics presented in more advanced lighting classes. That book may also
be used by more advanced readers as a personal reference. Both books have also been updated with new materials to
reflect current trends in the industry and are now printed in color. Regardless of the reader’s level of lighting expertise,
they will most likely find materials that speak to their interests and needs in both books.

Before going any further, I want to express my continued thanks to the many instructors and colleagues who
have made the first edition of the book so successful. More importantly, ’'m thankful for the conversations and sug-
gestions we have had that aided me in making improvements in this second edition. Focal Press/Routledge—Taylor &
Francis Group reflects a new partnership that I feel will allow the book to continue to grow in both popularity and
usefulness to students and future lighting designers. In addition to updating, the most significant changes between
the first and second editions relate to moving the former online chapters into a second volume and printing both
books in color. This also allowed me to move Stage Lighting: The Fundamentals towards more introductory materials
while shifting some of the more advanced concepts to the applications topics in the second book. Several additional
upgrades and revisions provided in the second edition of both books include the following: printing the majority of
the images and figures in full color, updating a number of technology sections to reflect current trends and equipment
(especially in the area of LEDs, which are overtaking the lighting industry), updating several design processes (i.e.,
significant changes have been made in the recommended practices of architectural lighting since the printing of the
first edition), reorganization and consolidation of several topics to fit the manner in which instructors are using the
book, additions to the books’ resources (glossary, bibliography, manufacturer contacts, and periodical listings), and
the inclusion of nearly a dozen additional professional profiles that provide introductions to lighting professionals
who aren’t necessarily designers but who represent other avenues of employment for future lighting specialists (along
with updates to the majority of the designer profiles that appeared in the first edition).

Lighting design is one of the most influential design specializations existing in today’s society. Light gives us the
primary means by which we sense our environment. It plays a fundamental role in our perception of the world and
how we observe it. Light can hide or reveal an object and its features, modify the perceived shape of an object, suggest
motion, distort or enhance an object’s colors or texture, and can be used to create or alter moods. These are only a few
of the many ways that light can manipulate our perception of the world. This book has been written primarily for the
beginning to intermediate level student. While a certain amount of technology must be understood before moving
on to concepts involving design, the majority of this book is focused on the design process. Other topics presented
in this volume are based primarily on theatrical lighting and include the properties of light, effects of lighting, the
control and manipulation of light, theatrical lighting equipment, designing for traditional forms of entertainment,
projection, and a brief introduction to a variety of lighting applications beyond theatrical lighting. Although it is
assumed that this and its partner book will be used primarily in theatrical lighting classes, the books should also be
useful to those in the electrical engineering and architectural or interior design lighting fields as well. The books speak
to a broader audience—one that is seeking the fundamentals of lighting regardless of lighting discipline and where we
are encouraged to crossover between the many lighting specialties.



I believe that the future of lighting design lies in a designer’s ability to understand and deliver designs in light—
period. Whether designing for an opera or a building, the basic principles of lighting hold true despite the differences
in equipment and specific design applications that exist between the disciplines. Many theatrical designers already
move naturally among any number of genres of entertainment lighting—and while most were trained predominantly
in theatrical design, there is immense potential for designing in a number of additional areas of lighting as well. Like-
wise, designers with an electrical engineering background are bringing more theatrical elements into their designs
as well. All you need to succeed can be found in a positive attitude in making the shift, becoming familiar with the
equipment and practices of the specialty, looking for opportunities to observe and learn a new discipline, and being
able to modify your techniques in order to suit the new avenue of design. Regardless of individual preferences, more
and more lighting designers are finding themselves crossing back and forth among a variety of lighting applications
as a means of maintaining a successful career. As an added benefit, these additional areas of lighting also frequently
offer larger design fees and other incentives for a project (such as permanence) that many theatrical organizations or
projects cannot provide.

The theme of both books lies in providing a link between many of these lighting disciplines. While there is a
solid introduction to theatrical lighting design (especially design process) in this book, it is my hope that you can use
both books as references that focus on lighting design and the design methodology that connects these fields rather
than simply focusing on the equipment and technological emphasis that are characteristic of many lighting books.
The topic of crossover to this degree had not really been attempted in a lighting text before the first edition of this
text. Additionally, a detailed discussion of the design process spans several chapters and forms another critical element
of this book. While the book outlines a reasonably specific process, it should not be thought of as the only process.
It is simply a place for the beginner to receive fairly detailed instructions that can then be tweaked as their skills and
processes evolve. In keeping with the more universal applications of lighting, a variety of specific lighting disciplines
are introduced in Chapter 16. Many of these are presented in considerable detail and as individual chapters in Szage
Lighting: Design Applications and More. Those chapters focus on essential design issues and equipment differences that
are unique to working in a variety of different areas of lighting design. Questions relating to special considerations,
luminaires, control and equipment needs, and design concerns that are characteristic of a particular lighting specialty
are also raised in those chapters. While technology cannot be avoided, it’s been my goal to present the technical mate-
rial as it becomes relevant and best pertains to the design needs of a “total” lighting designer. Because equipment is
constantly in a state of evolution, I have chosen to dedicate many figures to illustrations that present design concepts
rather than the traditional photographs of lighting equipment and production shots. Instead, in order to remain
current, I provide an appendix with a listing of lighting equipment manufacturers along with a link to their websites,
where up-to-date product information is always available.

Finally, the most important element of both books is to simply demonstrate the profound effect that light and a
lighting designer can have on our lives. My hope is that not only can I provide the spark of inspiration that will allow
readers to have a deeper appreciation of the art and tools of lighting, but also that these books will equip them with
enough information to use these tools to develop effective art while “painting with light.”

xvi PREFACE
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CHAPTER 1

THE NATURE OF LIGHT

EFORE YOU CAN learn to design with light it is important to gain a basic under-

standing of the nature of light. Unlike other areas of design, light isn’t tangible: it appears
to be mysterious and can cause unpredictable results, yet it has an impact on everything it
touches. Light is controlled in ways that require at least some understanding of optics and
electricity—topics that easily intimidate many people. As lighting designers, light itself is our
medium, and we can usually convey our design ideas only through indirect methods such as
with pencils, paints, or computer simulations. This is very different when compared to other
artistic disciplines where the media are tangible. You can’t easily draw or render light as you
would in a rendering of a scenic or costume design or with a sketch of a building, where a
viewer can easily gain an understanding of a structure and color schemes that are created by
a designer. The effects of light are in many ways a mystery until the lights are turned on and
a subject is illuminated. Because of this, it is important to develop an understanding of the
actual medium of light. What is it? How does it behave? How might we control it? What is
its effect on other objects? With experience, you can predict many of the answers to these
questions, but even then, you can't be completely sure of your design choices until you see
them actually revealed in light.

In this chapter I examine the physical properties of light, its makeup, and how it moves
through space. I will also provide you with several methods that we use to describe light.
Finally, I examine how light functions within our daily lives. These fundamental principles
hold true not only in lighting dramas and other entertainment programs, but also for lighting
buildings and natural settings where the sun and other light sources can be observed.

WHAT 15 LIGHT?

Quite simply, light is a form of energy. Specifically, it is a form of radiant energy that is
associated with a given portion of the electromagnetic spectrum. Radiant energy is a form
of energy given off by radiant bodies (heat/light sources) such as stars, like our sun. Radiant
energy moves away from its source at a constant speed while light is but one form of radiant
energy which has a speed of 186,000 miles/second. Most of us know this as the “speed of
light.”

The Electromagnetic Spectrum

The electromagnetic spectrum represents all forms of radiant energy. Some researchers
identify the electromagnetic spectrum with a particle-based theory while others refer to a
wave-theory approach. Regardless of the theory, the general principles are the same. In each
case, energy is thought to pulsate outward from a source at the speed of light in oscillations
that create a wavelike effect and form patterns that can be measured. In fact, the variables
that we generally use to describe radiant energy are based on wave theory. Most commonly
we make distinctions between different forms of radiant energy through measurements of
either frequency (f] or wavelength (A). Wavelength is the distance between similar points
in a waveform over the time that a wave completes one cycle, while frequency refers to the
number of oscillations or cycles that a waveform completes over a given time. These variables



are inversely proportional to one another: as frequency
increases, the wavelength gets shorter, or as frequency
decreases, the wavelength gets longer. The strength or
amplitude of the waves is commonly called the intensity
(I). In visible light we often refer to this as the bright-
ness of the light. Figure 1.1 illustrates the relationship
between intensity, frequency, and wavelength.

In lighting, we generally use a measurement of
wavelength to make a distinction between different types
of light. The range of wavelengths produced by radiant
sources is extreme. At one end of the electromagnetic
spectrtum we find electrical waves with wavelengths
measured in miles. The 60-cycle electrical currents that
are used in our homes may have a wavelength of more
than 3,000 miles. Many other forms of electromag-
netic radiation (ER) are associated with wavelengths so
small that a special unit, the angstrom (A), has been
introduced to measure them. One angstrom is equal to
1/254,000,000 of an inch. At the opposite end of the
electromagnetic spectrum from electricity are cosmic
rays, which may have wavelengths as small as 1/10,000
A. The electromagnetic spectrum is a collection of differ-
ent types of radiant energy that can be specified through
their varied wavelengths.

The Visible Spectrum

What concerns us as lighting designers is a very limited
range of wavelengths contained within the electromagnetic
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Figure 1.1b Frequency (f) and wavelength (A) are inversely
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spectrum that we commonly refer to as the visible spec-
trum. This is a collection of wavelengths that can be
sensed by the human eye. Those energy forms thart lie
outside of our perception with wavelengths that are lon-
ger than we can sense include infrared, radar, television
and radio waves (with increasingly longer wavelengths).
Energy forms with progressively shorter wavelengths that
also lie outside the realm of our visibility include ultravi-
olet, x-ray, gamma and cosmic rays. Figure 1.2 illustrates
the relationship between wavelength and the individual
classifications of energy that make up the electromagnetic
spectrum.

The visible spectrum can be further broken down
into smaller components representing individual
colors—each color representing a specific wavelength of
radiant energy. We have all witnessed the rainbow effect
produced through the refraction and separation of light
into these individual colors by a prism, a storm cloud,
or water spray from a hose or fountain. Every color rep-
resents light of a different wavelength or frequency. The
range of wavelengths generally found within the visi-
ble spectrum extends from approximately 400 (violet)
to 700 (red) nanometers. A nanometer is one-billionth
of a meter. A second manner of expressing wavelength
has already been introduced through the measure-
ment known as an angstrom. An angstrom is 1/10 of
a nanometer. In this case, the visible spectrum would
be expressed as having wavelengths in the approximate
range of 4,000-7,000 A.

THE EYE AND SEEING

Our observation of the world around us is based solely
on the manner in which we sense our environment.
We can’t directly observe anything without the aid of
various senses. If you think back to a basic biology
class you will probably remember that the human
body is equipped with five sensory devices. The senses
that these manage include sound, touch, smell, taste,
and sight. Each sense consists of a series of sensory
organs that convert physical phenomena into nervous
impulses that our brains process in a way that helps us
to observe the world around us. Our skin allows us to
feel, our ears allow us to hear, and our eyes allow us to
see.

The visible spectrum represents the range of wave-
lengths to which the human eye can sense light. If
we were sensitive to light relating to a different range
of wavelengths, our visible spectrum would shift to a
different portion of the electromagnetic spectrum. An
infrared camera, such as the ones used in defense or
security systems, is sensitive to a different portion of the
electromagnetic spectrum than the human eye. Hence,
in a situation such as a dark night where we cannot see
the movements of people like prowlers or soldiers, the
camera is able to “see” for us.
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Figure 1.2 The electromagnetic and visible spectrums

THE CONTROLLABLE QUALITIES OF LIGHT

It is important at this point to introduce a vocabulary
that enables us to define and describe light. One of the
most difficult tasks for a lighting designer is in describ-
ing the lighting envisioned for a project. Light is our
medium and it cannot be illustrated effectively through
an indirect means such as with a model or rendering.
A scenic designer can illustrate to a reasonable degree
of success a final design and color palette for a project
through the use of markers, pencils, or paints. Like-
wise, in addition to renderings, a costumer can present
swatches or scraps of fabric to indicate the materials
from which a costume will be created. This isn’t so with
a lighting design, where light itself is the medium and
where nobody can get a true sense of the outcome of a
design until the actual lights (luminaires) are placed in
the performance space, colored, and balanced through
setting specific brightness levels for each light. Because
of this, several descriptive qualities have been defined
to help us communicate with one another about light.
These are generally not thought of in terms of quanti-
tative elements but are used instead to help us set up a
comparison between various lights and lighting effects.
While absolutes may come into the discussion, most
of these qualities are used solely within a descriptive
or comparative basis. These qualities are also universal
and can be translated to any field of lighting, whether
working in traditional theatre or lighting an office tower,

garden, or the latest Rolling Stones tour. While there
may be slight variations in terminology between light-
ing disciplines, most designers have come to refer to
four primary qualities for describing light. Any light,
no matter how produced or modified can be described
through these four attributes. The variation of any one
of these qualities will make a distinction between any
given example of light. These qualities include intensity,
distribution, color, and movement. As a whole, these
are essentially the same qualities that Stanley McCand-
less described in 1932 when he first wrote A Method of
Lighting the Stage.

Intensity

The most easily described quality of light is intensity,
which refers to the brightness of the light. While it
might be described very specifically and can be evalu-
ated through measurements such as the candela or foot-
candle, it is more often described through a comparative
basis. “This light is brighter than that light,” “this light
is approximately half the intensity of another light,” or
“that light is as bright as the moon” are examples of this
type of comparison. The human eye can perceive light
at an extreme range of intensities. In World War II,
soldiers learned that a German scout plane nicknamed
“Bed Check Charlie” could see the tip of a lit cigarette
from several miles away. If they were spotted, soldiers
could anticipate a visit from a bomber sometime later
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that night. At the other extreme, the intensity of a light
can be so bright that it becomes harmful and could
even cause damage to our eyes. Examples of this would
include looking directly into the sun or being exposed to
the bright light that accompanies welders as they strike
an arc. In most theatrical venues we are generally con-
cerned only with the relative appearance of the light and
whether there is enough visibility to see what has to be
seen at any given moment on the stage. In video and
film lighting, the intensity isn’t as flexible, and there is a
minimum threshold of intensity that a director of pho-
tography must provide to maintain a proper exposure
for a setting. We have all taken photographs of last Fri-
day night’s party or some other special event to find that
the results that our phone or camera captured produced
only shadowy silhouettes that we think we recognize as
our friends. Even with today’s mobile phone cameras we
often find that images can suffer from poor lighting and
are either under or overexposed. Architectural lighting
designers speak of a minimum amount of illumination
for a given visual task or job. These tasks require a mini-
mum number of footcandles or lumens of illumination.
For example, the lighting levels required for a personal
home are much lower than those needed at a retirement
home, where elderly residents often have trouble seeing,
while a meeting room requires higher intensity levels
than a restaurant seating area—although none of these
settings would require the illumination levels needed for
an assembly line producing high-tech products. Regard-
less of whether describing a specific level of illumination
(i.e., footcandles) or simply describing intensity on a
comparative basis, intensity becomes one of the most
important ways of helping us distinguish between dif-
ferent types of light and lighting.

Another important element of intensity relates to
the principle whereby the intensity of a light drops off
dramatically as the distance from the source is increased.
This is expressed through a concept/formula known as
the Inverse Square Law. This law will be presented in
more detail in Chapter 7, but simply states that the illu-
minance of a light source is inversely proportional to the
square of the distance from the source. A quick exam-
ination of this principle can be demonstrated by playing
a flashlight on a wall and noting the apparent brightness
and coverage of the light while varying the distance that

the flashlight is held from the wall.

Distribution

The second controllable quality of light is known as dis-
tribution. McCandless described this as “form.” Most
lighting designers relate distribution to two specific
properties of light: angle (or direction) and quality.
Angle refers to the direction from which the light is
coming. Where are you hanging the light source? How
does it play upon the subject? Where are the highlights?

Where do the shadows fall? A light coming from behind
the subject presents a completely different image and
associated mood than a light coming from in front of
the subject. A couple walking hand-in-hand into a sun-
set presents a much more dramatic image than if the sun
were directly overhead. Dracula would most likely not
appear so scary if we chose to light him in any other way
than through a silhouette. The angle of the light helps
to define or reveal the form of an object. Light directly
from the front tends to flatten a subject and will cause
the subject to appear two-dimensional, while from the
side it tends to sculpt and etch the subject away from its
background. Backlight tends to push objects forward,
while downlight tends to squash the subject. A light
from below generally appears unnatural and can be used
to create effects that clue audiences into peculiarities
within a production. Architects can use these principles
to make a room appear larger or smaller.

Quality refers to the texture and characteristic
features of the light. Some lighting may be harsh and
crisp—representing strong parallel rays—while other
lighting will reflect a soft diffuse quality. Are the edges
of the light and shadows sharp and well-defined or are
they soft and fuzzy? Compare a clear sunny day in sum-
mer with the cold gray light associated with a December
afternoon. Is the light even in distribution, or are there
patterns? A typical contemporary classroom lighting
scheme will most likely result in a soft, even wash of
light over the entire room with some form of fluorescent
fixtures. In comparison, a warehouse set in 1930 would
probably be lit with single-bulb fixtures with simple
shades that would produce cones of light throughout
the structure. A walk on a sunny day through an open
field exposes you to a very different kind of light than
the textured light that you would expect once you move
into a wooded area, where the trees create patches of
light and shadow along your path. Lighting designers
can create their own textured light by inserting patterns
known as gobes into the fixtures that illuminate a space.
While gobos were first utilized in entertainment designs,
they have now become elements of architectural and dis-
play lighting as well.

Color
The third controllable quality of light is color, which is

considered by many to be the most dynamic of the con-
trollable qualities of light. Light will have an associated
color that is determined through the specific collection
of wavelengths present within its makeup. Hence, you
might have a lavender light, a red light, or a blue light—
cach one distinguished from the others by those wave-
lengths of light found within its composition. However,
color is actually a perception based on how specific wave-
lengths of the light stimulate the photo sensors in our
eyes. Light, more importantly, has a major impact on
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the color of any objects that it falls on, and the resultant
color is a factor of both the object’s surface color and that
of the light that strikes the object. All objects selectively
absorb or reflect various wavelengths of light—which
becomes the means by which we determine the color of
any object. The use of a light containing some or all of
the wavelengths of light that are naturally reflected by
an object will generally result in enhancing that object’s
color. On the other hand, the use of a colored light
with limited or no common wavelengths with that of
an object will result in a distortion and graying of that
object’s color. Color is produced through the spectral
makeup of the light source itself, through the removal of
specific wavelengths of the light through filtering, or by
the selective absorption of a light’s wavelengths by a sur-
face. While it is generally agreed that color is the easiest
quality of light to observe, it is also commonly acknowl-
edged that due to the unpredictability of its results, it is
perhaps the hardest quality to master and control.

Movement

The final quality of light is movement, which refers to
changes in the light from moment to moment. This
might be represented in a number of different ways:
First, the actual movement of the light source. This is
quite common and can be illustrated by a candle or
flashlight carried across a room, where you actually see
the source move from one location to another. A sec-
ond form of movement involves observing the move-
ment of the light without actually observing the light
source directly. Two examples of this include watching
the effect of a followspot on a rock musician and the use
of a progression of lamps to light actors as they move
from one stage position to another. In the first exam-
ple, you see the effect of the light following the musi-
cian, but you can’t see the actual spotlight because it is
located somewhere behind you at the rear of the audi-
torium or arena. In the second example, lights slowly
come up along the path that the actors walk such that

the individual lights precede the arrival of the actors to
specific locations on the stage. For even more effect, the
individual lights could also slowly dim down once the
actors move beyond their positions to other locations
along the path. The last element of movement relates
simply to changes within the lighting over time. This is
the one that theatrical lighting designers deal with most
often as they create cues for a production. For all prac-
tical purposes this would come about through making
changes in any of the other three controllable qualities
of light. Lights suddenly getting brighter or dimmer,
shifting to another color, or slowly moving to a different
angle all form examples of this kind of movement. The
movement may be nearly instantaneous (i.e., flipping a
light switch on or off) or could involve long transitions
like sunset sequences that are so subtle that a viewer
isn’t aware of the lighting changes being made from one
moment to another. Movement can also be thought of as
a transition in lighting. While there are occasions where
the lighting for an environment may be static, most of
us consider transitions in lighting to be just as important
as the images that a designer creates for a given project.

In summary, all lighting conditions reflect the
manipulation of these four qualities. Whether you light
a building, a museum display, an opera, or any other
form of entertainment, each moment that a viewer
observes can be associated with a given combination of
intensity, color, and distribution in the lighting. Move-
ment can most often be directly related to the transi-
tions between different “moments” (also called “looks,”
“states,” or “cues”). Each of these terms refers to names
that a designer may use to refer to a static view of the
lighting. Movement provides the fluid, dynamic qual-
ity required in a lighting design—a quality that many
of us believe is just as important as the combination
of fixtures, colors, and intensities that one sees at any
given time. If mounted correctly, the lighting can greatly
enhance a production or project. If done incorrectly, it
can quickly become an interruption or distraction for
the viewers.

A creative force in the New York theatre since the
mid-1970s, Ken Billington is one of Broadway’s most
successful lighting designers. He remembers his first
attraction to stage lighting from when he was in the
fourth grade. From that point on, all Ken “wanted
to do was lighting,” but it wasn’t until he was in
junior high school that he realized that there were
actual "lighting designers” in the world and that it
was a proper design discipline. Finishing high school,

Sidebar 1.1 DESIGNER PROFILE

he went directly to Manhattan to study at The Lester
Polakov Studio and Forum of Stage Design, appren-
ticing with both Peggy Clark and Tharon Musser. In
fact, he often claims that he went to “Musser U”
and credits that legendary designer with his first big
break.

Ken has designed a hundred Broadway shows,
70 off-Broadway shows, and operas for compa-
nies worldwide, as well as for concerts, theme park
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shows, and architecture. He is often associated
with lighting large musicals and spectaculars, with
design credits that include the original Sweeney
Todd, White Christmas, Footloose, and Chicago (the
longest-running American musical in history). For 27
seasons, he designed the Christmas and Easter shows
at the Radio City Music Hall and has lit a range of
celebrated personalities, including Ann-Margret,
Shirley MacLaine, Carol Channing, Liberace, and
Hugh Jackman. Ken's designs have enhanced such
extraordinary projects as Fantasmic at Disneyland,
the lavish aquatic show at Seaworld Parks (Orlando,
Florida; San Diego, California; and San Antonio,
Texas), productions at Busch Gardens (Williams-
burg, Virginia), and spectacular ice shows, includ-
ing Stars on Ice. His television work includes many
PBS theatre, concert specials, and several episodes
of the NBC series Smash. His architectural designs
have highlighted such New York landmarks as Fein-
stein’s 54 Below and Tavern on the Green. Ken has
been honored with most of the awards presented
for lighting design in the theatre, including a Tony
Award for Chicago and the Distinguished Lighting
Designer Award from the United States Institute for
Theatre Technology (USITT). In 2016, Ken became
only the third lighting designer to be inducted into
the Theatre Hall of Fame.

Ken considers himself primarily a “Broadway”
designer, but his career embraces many creations
beyond the New York stage. “l have done as many as
five Broadway shows in a year,” he says, “and only
one the following year, but that year might include
six shows that tryout and hope to come to New York.
As a freelance designer, you have no idea where the
jobs will come from each year.” He expanded his
career beyond the theatre, he declares,

“by using “common sense” to apply what
I know about stage lighting in other areas of
lighting design. The basics of lighting—angle,
color, intensity, and concept—remain the same
in all venues. The manner of execution may
differ, and you may need a different technical
language as you move from collaboration with
a stage electrician to working with a contrac-
tor, but the final product is the same: designed
Iighting.”

Ken's experience has underscored his belief that
lighting is a collaborative process, and the chal-
lenges, rewards, and personal friendships that come
with being part of a creative team are what keep
him excited about his art: “I can’t paint or draw a
picture, but | can paint with light. It is the same for
any artist. Why do you do this? And, of course, it's
always thrilling to sit in a theatre and see what you
have created on paper come to life.”

In order to remain current in his always-evolving
craft, he reads the trade magazines, attends con-
ventions, and makes himself available to sales
people who come to his studio, talking directly to
company reps about innovations in technology. He
maintains, however, that the best way to remain
up-to-date is simply going out and admiring what
his colleagues are doing and observing the current
trends for himself. He remains an enthusiastic the-
atregoer. When asked what he considers Rule Num-
ber One in lighting design, Ken is firm: “Concept!
No matter what the project, big or small—if there
is no concept, you will usually get yourself and
the production into trouble.” Ken also believes in
hands-on training:

¢“The best way to learn how to light is by light-
ing, no matter what the project. You might do a
great job or just an okay job, but remember that
even if you really screw up, the worst that will
happen is that you’ll get fired—they don't take
you out back and shoot you. No matter what the
project, learn from it—look at what worked and
what did not work and file it away and remem-
ber it for the future.”?
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FuncTtions oF LIGHTING

There are numerous functions associated with lighting.
Light is used to reveal. Many of the functions of light-
ing relate specifically to the manner in which light is
used to reveal an object(s) or setting. While most light-
ing designers agree in principle with many of the named
lighting functions discussed in the following sections,
sometimes designers may combine several of these func-
tions into larger groups or associate a different term with
a given function. In these cases, what is important is
the performance of the function rather than the specific
name used by a given individual. In reality, lighting
designers combine and modify the controllable quali-
ties of light to produce the varied functions that we find
within any specific lighting. I will discuss the functions
of lighting from a more traditional theatrical or enter-
tainment background first and then go on to relate sev-
eral other functions of lighting that are more specific to
other practices. Again, it is important to be aware that
many of the functions are characteristic of all types of
lighting design.

Visibility

Most lighting designers would argue that the most
important element of lighting is visibility. Many even
refer to it as the primary function of lighting. After all,
isn’t this why we created artificial light in the first place?
Visibility simply refers to the principle of using light to
reveal or illuminate objects. In the early days of light-
ing, the job of the designer was nothing more than to
create enough light so that the audience or occupants
of a space could see. In many ways this philosophy of
lighting was based on the premise that more was bet-
ter and that the more footcandles or lumens of light
placed on a stage or in a room, the better visibility that
you had. Since the 1950s or ‘60s, theatrical designing
moved towards a concept that we call selective visibil-
ity, which simply refers to revealing to an audience only
what needs to be seen. Hence, a less-revealing image on
stage might be more appropriate for the dramatic action
than a fully illuminated stage. In selective visibility, areas
of low intensity, shadows, silhouettes, and high contrast
can become effective elements in a lighting designer’s
arsenal of tools. An image of Dracula appearing from
the shadows is much more terrifying than seeing him
come to his next victim in full light. Until recently,
architectural lighting has been known for being largely
dependent on the quantity rather than the quality of its
lighting, and most recommended practices of the past
carefully specified the minimum number of footcan-
dles that were required for a given task or environment.
Finally, while it may appear obvious that the level of
illumination plays a dominant role in the visibility of
an object, it is not the only control that has an effect

on whether you see something or not. The angle of the
light also determines how much or little of an object is
revealed to you. The color of the light might help an
object either blend in or pop out from its background
and will also enhance or gray the object’s color. These
are just a few of the additional elements that can have an
effect on visibility.

Mood

Another function of lighting relates to creating mood.
Mood refers to the observer’s emotional response to the
lighting. Lighting can be foreboding or inviting, care-
free and light, energetic versus passive, or tragic and
oppressive. In all of these and many more moods, the
light provides an atmosphere or ambiance for the envi-
ronment that is being lit. Other than visibility, mood
is probably the function of lighting that has the next
most important impression or effect on a viewer. Stud-
ies have shown that light can have a profound effect on
individuals and their moods. In entertainment lighting,
we often produce extreme ranges of mood for a given
theatrical production or special event. These moods
may also be changed many times throughout a two-
or three-hour performance. Mood changes may occur
quickly or may be so subtle that the audience isn’t nec-
essarily aware that the changes have even taken place.
A well-lit production will have lighting that reflects
the varied moods of a piece while also following the
rhythm of the changes that occur throughout the script.
In architectural lighting, more subtle choices are used
to produce environments for more productive offices,
more welcoming reception areas, and to provide calm-
ing effects for patients in medical facilities. Lighting has
also been used to influence sales volumes and turnover
rates in retail markets. As an example, consider the
lighting associated with a fine restaurant like a favorite
bistro versus any number of fast-food restaurants. The
soft, amber lighting associated with a bistro is very dif-
ferent from the harsh, bright, fluorescent lighting that
is characteristic of most fast-food restaurants, where
turnover is key to a successful business. In this case,
the lighting helps create an environment that prevents
patrons from becoming too comfortable in fast-food
establishments.

Establishing a Scene

Some functions of lighting are related specifically to the
discipline that you are designing within, while others
are consistent with almost any kind of lighting. For
instance, in a theatrical production it would be critical
for the lighting to help establish or communicate spe-
cific information about the play or environment that
is being created. Time of day, season, and geographical
location are all parts of this function. Many refer to this
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