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In the last 20 years audiovisual professionals may not have known they were being selected for

advancement in their company when their supervisor told them, “Here, read this book.”  Many

of them today, however, credit The Basics of Audio and Visual Systems Design as their first and

most important introduction to being an AV professional.  It is for that reason that the

International Communications Industries Association, Inc.® (ICIA) has undertaken the task of

producing a second edition that will replace the tattered copies on the industry’s bookshelves

and introduce a whole new generation to the field.  

Prior to 1983, when this work was first published by the National Audio-Visual Association, Inc.

(NAVA), renamed the ICIA that same year, no one book contained the diverse set of physics,

electronics, ergonomics and design that makes up the audiovisual industry. Ray Wadsworth, by

collecting all of these topics in one place, provided the audiovisual industry its own, unique

identity for the first time.  He, along with other pioneering writers, began to codify the knowl-

edge of practitioners and in so doing made it possible for the next generation to build on their

knowledge.  Today, as ICIA presents this book to the industry, it owes much to Ray

Wadsworth’s foresight in capturing the elements that make up an industry that is both technical

and creative.

Through the years, The Basics of Audio and Visual Systems Design has served as a primary

resource for ICIA’s Design School. The first Design classroom courses were delivered in 1997.

They have evolved into today’s robust combination of online courses, multiple-day classroom

sessions, seminars and workshops at InfoComm exhibitions around the world, as well as cer-

tification opportunities. The curriculum committee that developed these courses, and the

outstanding facilitation provided by Steve Thorburn, PE, CTS-D, CTS-I, and John Campanella,

CTS-D, through the years, have set the industry standard in education of the audiovisual design

community. Steve, John and the editors and writers of this book have expanded it beyond the

basics of the 1983 edition and educated an ever-expanding group of design professionals that

long will long serve our industry, our members, and our customers.

The second edition was undertaken by The Professional Education and Training Committee

(PETC) of ICIA and spearheaded in its initial phases by Fred Dixon, CTS, of Dixon Media

Systems and Design and Kim Milliken of Da-Lite Screen Company. Mike Weems, CTS, MCP, of

InFocus Corporation, built upon their work and brought the project to completion. We owe all

three and their companies a debt of gratitude.  

Although the science and technology that are the foundation of the audiovisual industry haven’t

changed, today’s applications provide a power to ideas never dreamed of in 1983. It is ICIA’s

privilege to provide this work to a new generation of audiovisual professionals, with gratitude to

those who came before.

Randal A. Lemke, Ph.D.

Executive Director

International Communications 

Industries Association, Inc.

L e t t e r  f r o m  I C I A E x e c u t i v e  D i r e c t o r
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P r e f a c e

In 1983 Raymond Wadsworth, PE, wrote the first edition of this book. It was a monu-

mental task to assemble in one place the many elements that audiovisual systems

design at that time comprised. His work was widely heralded, and the book became

the “AV bible” that many in the audiovisual industry refer to even today.

But audiovisual systems have advanced considerably since 1983, so in January of

2001 Kim Milliken, with Da-Lite Screens, took up the task of editing a revised and

updated version of the book. At a meeting that month during ICIA’s Institute for

Professional Development in San Antonio, Texas, Kim enlisted a group of individuals

to assist him in the task of revision and, in some cases, writing entire new chapters.

Work began.

The initial goal of Kim and all of the section editors/writers was to update the book

while remaining as faithful to the original as possible.

A short time later, Kim was diagnosed with what proved to be a terminal illness. He

set the book project aside, and later was forced to give it up entirely. Finally, in the

summer of 2002, I realized that if the book were going to get published, it would

have to be without Kim as the editor. Kim had served as my Vice Chair of the

Professional Education and Training Committee (PETC) until that time. After finding

no one else to volunteer, I assumed the role of editor.

A few of the original section contributors had completed their tasks; other sections

had not even been begun. In a reorganization and expansion of Ray’s book, Kim had

outlined 13 sections. Of these, Kim had tackled seven himself, covering projection

screens, optics and light. Later it was decided to combine some of Kim’s material,

resulting in a total of 12 sections.

The original and new material is a treasure trove of knowledge about our industry.

However, I immediately found that editing what amounts to a technical reference book

is challenging indeed. I found that the most difficult task in editing a “basics” book is

deciding what to put in and what to leave out. I hope that what we have compiled will

satisfy your needs. The staff at ICIA, all of the contributors and I welcome your com-

ments and suggestions. In fact, we hope that the task of revising this book will be an

ongoing one, with more editions to come as the industry advances. Each section of

this book has been reviewed numerous times. But as you use this work, you might

happen upon some mistake that we missed. If you do, please drop ICIA a line.

The original and

new material is a

treasure trove of

knowledge about

our industry.
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My other task was to update the look of the book. The layout has changed from two

columns to one, new fonts have been adopted, all drawings, tables, figures and charts

are new or “refreshed,” and more open space has been provided for notes. Even the

cover retains elements from the old, while projecting a more modern image. 

Many individuals contributed to this book; they are listed on the acknowledgments page.

Since ICIA is a member organization, the members who assisted with the editing and

writing of this book did so as volunteers, without compensation. The countless hours,

thoughts and ideas they contributed have been invaluable, and we thank them.

What Ray and Kim wrought (with a little tinkering by us mortals) has finally made it

back onto the shelves again. I hope they are pleased.

Mike Weems, CTS, MCP

Chair, Professional Education and Training Committee

International Communications 

Industries Association, Inc.
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The late Raymond H. Wadsworth, PE, was Senior Vice-president for Hubert Wilke, Inc., commu-

nications facilities consultants. For nine years, prior to joining the Wilke organization in 1965, he

was Director of Engineering and Product Development for TelePrompTer Corporation and

TelePro Industries. During that time he supervised design and engineering for more than 100

audiovisual system installations, including the Air Force Command Post, Joint Chiefs of Staff in

the Pentagon, National Aeronautics and Space Administration, White Sands Missile Range,

Johnson & Johnson, Consolidated Edison, Phillips Petroleum Company, Princeton University,

the University of Illinois, and Orange Coast College.

He received his mechanical engineering degree from Duke University and his professional engi-

neer’s license from the University of the State of New York. He was co-author of an architectural

textbook and wrote extensively for such magazines as Machine Design, Architectural Record,

American School and University and Video Systems.

He was the sole author of the first edition of this book in 1983.

iv

T h i s  b o o k  i s  d e d i c a t e d  t o
two of  the t rue legends of  our  indust ry.

R a y m o n d  H .  W a d s w o r t h ,  P E

At InfoComm 2001: 

ICIA President 

Spencer Bullins, CTS,

presents Ray Wadsworth, 

original author of 

The Basics of Audio and 

Visual Systems Design,

proposed cover of 

revised book.

This is a preview of "Icedu-Basics03". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/InfoComm/IceduBasics03?source=preview


Kim Milliken was one of the founders

of Optixx Screen Systems (OSS), the

first U.S. company to design and

manufacture large size Fresnel/

Lenticular screens. In 1991, OSS was

acquired by Da-Lite Screen Company,

and Kim became Director of Display

Technology.

While at Da-Lite, he authored “Angles

of View,” a monthly series of tech-

nical papers on the various aspects

of visual displays. He also advanced

professional development in the

audiovisual industry through teaching 

ICIA Design School Onsite and through the Attributes of Visual Display workshops at ICIA’s

annual trade show, InfoComm. Through his many years of service in leadership positions, as a

member of the ICIA Board of Governors and of the Steering Committee for the Professional

Education and Training Committee (PETC), Kim made an invaluable contribution to the 

profession and to ICIA.

In 2002, the ICIA Board of Governors honored Kim with the ICIA Distinguished Achievement

Award. In 2003, the ICIA Professional Education and Training Committee (PETC) honored Kim

posthumously with the Fred Dixon Service in Education Award.
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We are grateful to the following individuals who were responsible for either editing a

section, writing a new section or doing a combination of both. Except as noted, sections

were originally written by Raymond H. Wadsworth, PE.

SECTION 1 was edited by Kim Milliken, with new material contributed by 

George Mihalakis, CEO, Gain Micro-Optics.

SECTION 2 was edited by Kim Milliken.

SECTION 3 was edited by Kim Milliken, with new material contributed by 

George Mihalakis, CEO, Gain Micro-Optics.

SECTION 4 was edited by Kim Milliken.

SECTION 5 was edited by Kim Milliken.

SECTION 6 was edited by Kim Milliken.

SECTION 7 was written by Jody Thomas, CTS, CEO, Kayye Consulting, Inc. 

SECTION 8 was edited by Steve Thorburn, PE, CTS-D, CTS-I, co-founder, 

Thorburn Associates, Inc.

SECTION 9 was partially written by Ray H. Wadsworth, PE, and contains new material written

and edited by Mike Weems, CTS, MCP, Senior Technical Trainer, InFocus Corporation.

SECTION 10 was written by Phillip Giddings, PE, founder of Engineering Harmonics, Inc.

SECTION 11 was written by L. William Nattress, III, Senior Associate, Shen Milsom and Wilke, Inc.

SECTION 12 was jointly written by Scott Sharer, CTS, Communication Design Group, and Jim

Smith, CVE, AV Integration Support Engineer, Polycom.

Thanks go to the following peer reviewers who made corrections 

and/or additions to the various sections. 

SECTION 1 was reviewed and edited by George Mihalakis, CEO, Gain Micro-Optics, and 

Judith D. Loughran, CTS, Senior Vice President, Da-Lite Screen Company.

SECTION 2 was reviewed by George Mihalakis, CEO, Gain Micro-Optics, and reviewed and

edited by Judith D. Loughran, CTS, Senior Vice President, Da-Lite Screen Company.

SECTION 3 was reviewed and edited by George Mihalakis, CEO, Gain Micro-Optics, and 

Judith D. Loughran, CTS, Senior Vice President, Da-Lite Screen Company.  (At George’s 

suggestion, the original Sections 3 and 4 were merged.)

A c k n o w l e d g m e n t s
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SECTION 4 was reviewed and edited by Judith D. Loughran, CTS, Senior Vice President, 

Da-Lite Screen Company.

SECTION 5 was reviewed and edited by Judith D. Loughran, CTS, Senior Vice President, 

Da-Lite Screen Company.

SECTION 6 was reviewed and edited by Judith D. Loughran, CTS, Senior Vice President, 

Da-Lite Screen Company.

SECTION 7 was reviewed by Steve Barlow, Product Marketing Manager–CDS, 

Philips Business Solutions, and Gary Kayye, CTS, Chief Visionary, Kayye Consulting.

SECTION 8 was reviewed by Raymond H. Wadsworth, PE.

SECTION 9 was reviewed by Christopher J. Soltesz, Broadcast Television Engineer, 

Sony Electronics, Inc.

SECTION 11 was reviewed by Billy Duncan, Technical Trainer, AMX Corp., and 

Dave Silberstein, CTS, Training Manager, Crestron Electronics, Inc.

SECTION 12 was jointly reviewed by the two section authors.

Additional Review

Additional gratitude is extended to Scott Walker, CTS-D, Principal, Waveguide Consulting, Inc.,

and Mark Valenti, President, The Sextant Group, for looking over the final product. 

Members of the ICIA staff also contributed to this effort:

Randal A. Lemke, Ph.D., Executive Director

Terry Friesenborg, CTS, Senior Vice President of Education

Taly Walsh, Senior Vice President of Marketing and Membership

Melissa Taggart, Vice President of Education and Workforce Development

Catherine Zipf, Director of Marketing

Hector Rodriguez, CTS, Technical Support Manager

Finally, ICIA joins Mike Weems, CTS, MCP, Senior Technical Trainer, InFocus Corporation, in

thanking InFocus for its generosity in giving him the time and materials to accomplish this task.
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