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Richard Charles Heyser, 1931-1987: A Retrospect

I was a college student and a neophyte in the audio 
world when I was introduced to Dick Heyser at an 
AES Los Angeles Section meeting in 1966. It was 
immediately apparent to me that he was someone 
special. Dick went out of his way to share his knowledge 
and enthusiasm with everyone, inspiring us to contin
ually learn and understand more. Invariably he would 
stay late after the meetings to answer our questions 
about audio and, of course, to talk about time delay 
spectrometry (TDS). He would often begin “over our 
heads,” but once he realized that he would shift gears 
to a more basic approach.

Dick was immensely gifted and, at the same time, 
genuinely modest about his talents and extensive 
achievements. In 1953, he obtained a B.S.E.E. degree 
from the University of Arizona. That year he was also 
awarded the Charles LeGeyt Fortescue Fellowship for 
advanced studies, which led to three years of post
graduate work at the California Institute of Technology. 
The fellowship was just the first of many honors Dick 
would receive during his 31-year career as a research 
engineer at Cal Tech’s Jet Propulsion Laboratory 
(JPL).

His countless accolades and accomplishments have 
been cited in Who’s Who in Technology, Distinguished 
Americans o f the West and Southwest, and Who’s 
Who in the West. He held nine patents in the audio 
and medical fields. A fellow of both the Audio Engi
neering Society and the Acoustical Society of America, 
Dick was also a member of IEEE, Tau Beta Phi, the 
Hollywood Sapphire Club, and a number of other or
ganizations. He was a recipient of the AES Silver 
Medal for his development of TDS and selected as 
the 1986 Sound and Video Contractor’s Person of the 
Year. Shortly before the illness that culminated in his 
death, he became president-elect of the AES.

Dick was a prolific writer whose work appeared in 
such publications as The Proceedings of the IREE 
(Australia), Radiology, and The Proceedings of the

Aerospace Medical Association. He wrote many re
views and articles as a senior editor of Audio magazine, 
and a considerable number of his papers were pub
lished in the Journal of the Audio Engineering Society. 
It was in the October 1967 issue of the Journal that 
he introduced TDS— and the Heyser Transform, as 
it is becoming known— to the world.

TDS instrumentation has since proved its validity 
over time and in a variety of applications as a powerful 
tool for acoustical analysis and design. In medical 
research, TDS has been used to make ultrasound 
measurements for the identification of diseased soft 
tissue. Dick’s ultrasound imaging project garnered 
several major grants and was staffed by five senior 
people at JPL. As a result, JPL’s ultrasound lab was 
ranked one of the best in the country.

TDS has also been utilized in ultrasound measure
ments of the ocean floor. On a cruise of the Pacific, 
the ship Sea Sounder sailed along the Western U.S. 
Coast, from California to Alaska, to conduct an ex
periment for the National Science Foundation. A syn
thetic aperture device, dubbed a “fish,” was lowered 
into the water for the purpose of collecting detailed 
images and information on ocean bottom sediment, 
troughs, and earthquake faults.

It is in the fields of acoustics and audio engineering 
that TDS has been applied most extensively. TDS has 
had a powerful effect on the design of diffusors; in
dividual pieces of equipment, such as loudspeakers, 
microphones, and amplifiers; and the initial design 
and redesign of sound reinforcement systems, as well 
as audio control rooms, recording studios, and concert 
halls. In short, TDS has helped to unlock the definition 
of good acoustics.

This anthology consists of 32 writings on TDS audio. 
Of the works known to exist, only those clearly 
redundant— for example, a preprint that later became 
a JAES article— are not included. Three of the writings 
are, in actuality, authors’ replies to comments on papers
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previously published in the Journal. For the sake of 
clarity, the comments are also published here.

An anthology can be organized in several ways. 
Since so many of Dick’s articles are interrelated, I 
have chosen to present them chronologically. This is 
intended to facilitate the study of readers interested 
in the historical perspective— the evolvement of the 
technique and its ramifications— and to present no 
great hindrance to those wishing to explore specific 
aspects of TDS. The bibliography, which covers Dick's 
known works and related writings, has been divided 
into major subject categories and is chronological within 
those categories.

I deeply appreciate the efforts of those who assisted 
in the collection of material for the bibliography: Don 
and Carolyn Davis, who issued a request for listings 
of Dick’s papers and forwarded the replies to me; 
Phillippe C. Troilliet, who generously responded with 
10 pages of titles, dates, and pertinent facts; and others 
who took time to send similar information.

A special debt is owed to Dr. Dennis H. Le Croissette, 
Dick’s closest and oldest colleague at JPL. Dr. Le 
Croissette urged him to begin writing a composite 
paper that would summarize his latest thoughts on 
TDS and would better serve as a reference paper. 
After Dick’s death, Dr. Le Croissette was asked and 
graciously agreed to serve as editor of this paper prior 
to its inclusion in this anthology.

Along with the edited manuscript, Dr. Le Croissette 
sent a letter describing his perspective on Dick’s TDS 
work. I have, with his permission, reproduced here 
much of what he expressed. Dr. Le Croissette wrote:

The paper, “Fundamental Principles and Some Ap
plications of Time Delay Spectrometry," by the late 
Richard C. Heyser, summarizes 25 years of his work 
in the fields of audio engineering measurement and 
analysis.

In the early 1960s, Dick Heyser became interested in 
measuring the characteristics of loudspeakers in his 
personal laboratory. Since he did not have access to 
an anechoic chamber, he devised an electronic method 
of measuring the free-field response of the speaker 
in a reverberant setting. This ingenious method em

ployed a coherent swept-frequency technique which 
he called time delay spectrometry.

Over the years, Heyser recognized that his original 
concept had opened up a number of avenues leading 
to improved measurement and analysis of wave prop
agation. Although his original intent was the purely 
practical one of loudspeaker measurements, he soon 
began to sense and delve into the mathematical im
plications of his system. The relationship between 
time and frequency domains was his initial concern, 
but he also realized that TDS offered a window to 
view events in many different frames of reference. 
Following this same train of thought he investigated 
the differences that had been noted between so-called 
“objective” conventional signal analysis and the “sub
jective” appreciation of recorded sound.

From 1955 until his untimely death in 1987 Dick Heyser 
was employed by JPL. In his work environment, he 
was involved for many years in the design and de
velopment of television systems used on the nation’s 
unmanned space probes in the exploration of deep 
space. In recent years he applied the TDS technique, 
developed in his “spare time” to medical ultrasound 
imaging and to a series of underwater sound mea
surements.

His composite paper explains his initial interest in the 
field, shows how it developed, and contains his latest 
thoughts on his multiple domain theory and his concept 
of alternatives. In addition, he summarized his work 
on four applications of TDS: loudspeaker evaluation, 
testing of microphones, underseas imaging, and med
ical ultrasound.

TDS was first published in the Journal in 1967.1 believe 
that his last words on this subject as given in this 
paper are also worthy of study by the acoustic com
munity: Dick Heyser was always ahead of his time.

This anthology serves not only as a memorial to 
Dick’s work with TDS but also as fundamental material 
for future developments in audio. Let us make the 
most of his legacy.

John R. Prohs 
Guest Editor 

1988 September
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Richard C. Heyser 1931-1987

Richard C. Heyser was an active member of the AES 
for almost three decades. He served as a governor 
of the society from 1983 to 1984 and was prominent 
in numerous society activities. At various times he 
held all of the elected positions of the Los Angeles 
Section. In 1986 he was voted president-elect of the 
society.

Heyser was born in 1931 in Chicago, Illinois. He 
attended the University of Arizona, where he received 
a B.S.E.E. degree in 1953. Awarded a Charles LeGeyt 
Fortescue Fellowship for advanced studies, he earned 
an M.S.E.E. degree from the California Institute of 
Technology in 1954. He spent the next two years 
doing postgraduate work at the California Institute of 
Technology. In 1956 he joined the Jet Propulsion Lab
oratory of the California Institute of Technology in 
Pasadena, California, where he became a member 
of the technical staff. His work involved communication 
and instrumentation design for all major space pro
grams at JPL, beginning with the conceptual design 
of America’s first satellite, Explorer I. Later, he was 
involved in the application of coherent spread spectrum 
techniques to improving underwater sound research 
and medical ultrasound imaging.

In addition to his work at JPL, Mr. Heyser maintained 
a personal laboratory where he conducted research 
on audio and acoustic measurement techniques. This 
effort resulted in a number of papers published in the 
Journal o f the Audio Engineering Society and else
where. He was awarded nine patents in the field of 
audio and communication techniques, including time 
delay spectrometry. Heyser was a reviewer for the 
Journal and a member of the Publications Policy 
Committee of the AES. He also was active in the 
society’s standards work, serving as chairman of the 
Audio Polarity Committee. As a senior editor of Audio 
magazine he was responsible for the loudspeaker re

views of that publication for the past 12 years. He was 
a member of the IEEE, a fellow of the Audio Engineering 
Society, and the recipient of its Silver Medal Award 
in 1983. He was also a fellow of the Acoustical Society 
of America and a member of the Hollywood Sapphire 
Club. He is listed in Who’s Who in the West, Who’s 
Who in Technology, and Distinguished Americans of 
the West and Southwest.
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