Biography of Edward Llewellyn-Thomas, BSc, MD CM FRSC, 1918-1984
First Associate Director of the Institute

Dr. Llewellyn-Thomas, or "Tommy" as he was known to many, was born in Salisbury,
England, December 15, 1918. Shortly before the start of World War 11 he graduated in electrical
engineering from the University of London. At the war’s outbreak in 1939, at the age of 21 he joined
the British Army. As a specialist in radar and communications he served with the Royal Electrical and
Mechanical Engineers and saw action in North Africa and the Far East. Rising to the rank of Captain,
he subsequently spent time in Gibraltar and was the officer on the island responsible for
communications. Here, one cannot doubt, he developed a practical view of instrumentation, and the
ability to improvise, since new equipment and spare parts were not so readily available.

Subsequent to the war he was attached to the British War Office, and it was while he was
attending a Staff College course in Virginia that he met his wife Ellen. He was demobilized from the
army in 1947 — the same year that he married Ellen. For a time he was in Malaysia and stayed on in
Singapore to work in telecommunications. While in Singapore he decided to pursue training in
Medicine.

In 1951 Tommy and Ellen moved to Montreal where he entered McGill Medical School. While
in medical school Tommy was employed as an Electrical Engineer at the Montreal Neurological
Institute where he worked with some of the giants of neurological science such as Carl Jasper and
Wilder Penfield, who, at that time were engaged in their pioneering work on mapping the electrical
activity of the brain. Ellen recalls Tommy constructing some of the recording devices on the dining-
room table. He often remarked that he considered himself privileged to work in this environment as a
medical student, and | am sure it was that experience that later made him so eager to encourage
students to participate in research while undergraduates, and gave him such an open-minded approach
to undergraduate medical education. Following graduation from McGill he interned at the Queen



Elizabeth Hospital in Montreal and during that time decided to work as a general practitioner in a
small community, in order to experience as much as he could of the breadth of the practice of
medicine.

Always one to make an unusual choice, for two years he practiced on a small island in the Bay
of Fundy, often traveling in a fishing boat to other islands to visit patients. Working in these isolated
conditions, it was often necessary to handle difficult medical cases without immediate help. However,
he was never one to neglect science. It was during this time that he also worked as a Research
Associate in the Department of Social Psychiatry of Cornell University, taking part in a major project
designed to study psychiatric illness in small communities.

An opportunity to work on man and the environment related to aerospace medicine attracted
him, and the family moved to Toronto in 1958, where he joined the Defence Research Medical
Laboratory. Here, amongst other things, he initiated research into human eye movements. As a gifted
scientist with a wide range of interests, he also explored various aspects of aerospace medicine,
psychopharmacology, and how man responded to his environment. Along with Norman H.
Mackworth he designed a head-mounted camera to record eye movements. He used this to study eye
movements under a variety of physical conditions, such as driving an automobile, flying a small
aeroplane, or perusing art. Subsequent to his appointment as Associate Director of the then Institute
of Biomedical Electronics, a picture of a much improved version of this camera was used as the
front-cover for an issue of Scientific American (August 1968, see figure at the end). In this issue he
was the author of a full description of the camera design and its application in a variety of studies that
he and his graduate students at the Institute continued to conduct.

He joined the University of Toronto as a part-time lecturer in Pharmacology in 1959 and
became a full-time member of the Faculty in 1963, and here pursued his research in pharmacology
and biomedical engineering. He was appointed as the first Associate Director of the Institute of
Biomedical Electronics that had been established in 1962 under the direction of Norman Moody. In
this capacity he provided a direct link to the Faculty of Medicine as well as to the many associated
medical research groups in the surrounding hospitals. These were responsible for establishing new
interdisciplinary research projects for the Institute staff and graduate students. Tommy was a gifted
teacher capable of making a potentially dull subject an exciting new venture. For example, in his
introductory lectures to a course on Biomedical Engineering, introduced by the Institute around 1967,
he presented basic physiology from an engineering perspective. He also introduced an Internship
course in which graduate students in the Institute spent time in hospital departments experiencing
first-hand some of the problems faced by these departments. He was responsible for supervising a
considerable number of graduate students, many of whom themselves became academics.

Tommy’s unusually wide interests are reflected in the range of academic appointments he held.
In addition to his appointment in Pharmacology and the Institute he had a professorial appointment in
the Faculty of Applied Science and the department of Electrical Engineering. At one time he was a
Lecturer in design in the Ontario College of Art and a Professor in the Psychology Department of the
University of Waterloo, where he taught the first course in Canada on Human Factors in Engineering.
He also pursued his clinical interests and held appointments in the Department of Family and
Community Medicine at Women's College Hospital and in the Department of Anaesthesia at the
Toronto General Hospital.

He was the author or co-author of some sixty scientific papers, and in addition was a co-editor
of the first comprehensive text on biomedical engineering. About six years prior to his retirement he
commenced writing science fiction books. Six of these were published under the pseudonym of
Edward Llewellyn. They are:



Douglas Convolution Series
1. The Douglas Convolution (1979)
2. The Bright Companion (1980)
3. Prelude to Chaos (1983)
Also the novels:
4. Salvage and Destroy (1984)
5. Fugitive in Transit (1985)
6. Word-Bringer (1986, posthumously)
He also published a number of poems written in Welsh: a truly remarkable achievement.

He was a member of the Institute of Electrical Engineers and at the same time a member of the
Royal Society of Arts. He was a member of the Human Factors Association of Canada and served a
term as the President of that organization. In 1974 he won the Engineering Medal, a major award
from the Association of Professional Engineers. He served as consultant to the Royal Ontario
Museum, the Ontario Science Centre, the World Health Organization, the National Research
Council, the Medical Research Council, the Defence Research Board of Canada, the National Design
Council, and several other major firms and government agencies in Canada and the United States.
His election as a Fellow of the Royal Society of Canada was in recognition of his outstanding
contributions to science. Always active, at the time of his death he was preparing a submission to the
Federal Commission investigating the Ocean Ranger disaster.

Throughout his career he was known as an excellent lecturer, but in addition he developed a
real interest in undergraduate teaching. He demonstrated this interest by his active participation in the
reorganization of the undergraduate medical curriculum in the late 1960s and for several years served
as Co-Ordinator of Period I. Not only was he interested in teaching and the curriculum, he was
interested in the individuals involved in the process, the teachers and the students. His particular
talents with people, students especially, were recognized in 1974 when he was appointed Associate
Dean, Student Affairs, a position he occupied with distinction until his retirement.

Throughout those years as Associate Dean he touched the lives of many; to the students he was
counselor and guide, but most importantly a friend to whom they could turn for advice in personal
and academic matters; to faculty members he was also a wise counselor whose broad experience
could be brought to bear on a wide variety of issues. The Board of Examiners in particular turned to
him repeatedly for his opinion regarding students in academic difficulty and he could be depended
upon to provide sound advice. For all his success in research he was proudest of the years in which he
served the student body. In all his activities he demonstrated warmth, compassion, and humour. An
academic who always pursued excellence and who demonstrated his pleasure at a student's excellent
performance, he always recognized the need for physicians to possess personal qualities that would
allow them to practise with warmth and understanding. He was proud of his students. He taught
ethics by his personal behaviour long before it became a required topic in the undergraduate medical
curriculum.

Edward Llewellyn-Thomas died 5 July 1984, only a few days after his retirement as Associate
Dean for Student Affairs, Faculty of Medicine, University of Toronto. He was survived by his wife
Ellen, three children, Caroline, Roland, and Ned, and a host of friends. The University, through the
Faculties of Medicine and Applied Science and Engineering, established a memorial fund in his
honour. This fund supports the annual Edward Llewellyn-Thomas Memorial Lecture Series of the
IBBME.
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In which a special camera
of such activities as driving and looking at

that the eve fixes on

tumm cne’s eves so that the image

falls on the fovea, a specialized
area smaller than the head of a pin that
lies wear the center of the retina, Only
in this tiny region ase the seceptor cells
eoncentrated with sufcient density to
provide detailed vision. As a result not
more than a thousandth of the entire
visual field un be seen in “hasd focus”
at a given moment, Yet the human eye is
capable of discerning in considerable
detail & scrae s cumples and swiflly

F[‘\u look closely at something is to

formidable visual task can be sccom-
plished only because the eyes are able
o Bick rapidly about the soene, with the
two foveae receiving detailed images
first from ane part of the scene and then
From another.

Therefore most of the time our eves
are jumping from point to point. These
movements and fixations can be record.
ed in various ways. One method is to
photograph the bright spot you can see
when @ light shines on the eye, This
bright spot s the reflection from the
convex surface of the conses. Becise
the radius of curvature of the comea is
smaller than the radius of the spherical
eyeball, the angle of sefection changes
when the cyeball sotates and the bright
spot appears 1o move. These movements
can be correlated with the mavements of
thee eve's line of sight.

When such a photographic reeord is
combined with a mation picture of the
scene ahead of the viewer, it reveals the
features that attracted his notice, held it
oF Were o e, Such records have
wseful apphications, for example in the
design of highway signs and
plays. The:

tails i an

-ray plate or an acrial pho-
tograph are sometimes overlocked, even
when the viewer thinks he has scanned

the pichure carefully. In sur Liboratory
at the University of Toronto we have
Teen using developments of this method
o study how the human eye attacks such
visual peoblems. We have alwo been
interested in how the pattesns of eye
movement are alfected by prychological
disturbances and drugs, and how 4 se-
quence of eye movements ancd Fxations

cords where people look in the course

tures. It appea

w things of which the viewer is not aware

velocity is st wder conscious contral,
eltort to slow it will anly break the
de into a series of shorter move-
mﬂil( Bf at the end of the saccade the
fovea is nat “on target,” the eye adjusts
by making one or mare small corrective
jusmps. The path the eyes follow between
twa fixation points may be straight,
eurved or even hooked, but omee :hr oye

can be related to the | g of ine
Tarmation in the brain.

rI"Iu- MOSE COMaITon majer eye move-

ment is the saccade: the rapid jump
the eye makes as it moves from Brating
ane part of a scene to fixa another.
The fixations themselves usually Jast less
U hall o sevonad, but their duration
depends an the character of the scene
and what the viewer is dalng, The jump
between fixations takes anly a few milli-
seconds. Vision is greatly reducedd not
only while the eye i actually moviig
during the saccade but albso for & short
pertod before it starts to move. One cn
appreciate this reduced vision If one
tries to ohserve ope’s own eve move-
ments in & misror.

The speed of the saceade depends on
the saceade’s length and direction, and
the speed also dilfers Fram indivichual o
individual. The fick may be 3o rapid
t e eye’s angular velocily may reach
mare than 500 degrees per secoiml. This

sk hed saccade it

its target. It is as i the poits in lh
visual eld were recorded s a set of co-
ordinates in the brain. The difference be-
wween the coordinates of & fixation paing
at one instant and the coordinates of the
next fixation point constitistes an “emor™
signal to the eye-movement control cen-
ters, aml the resulting movement of the
eye is directed in a manner analogous to
what an engineer would call & simple
pasition servomechanism.

The eye moves so frequently
idly that the pati
corded anly by instnmients. Methods of
recording eye mavements incide con-
taxt benses, suction cups and photoelec-
mast be left
a5 unencumbered as passible fus in re-
wording the eye movements of astronants
during Hight or in recording eye move-
mensts ursder closed lads), the method of
chaice is the clect-oculograph. Early
investigations of eye movements in read
ing (by Raymond Dodge) and in the e
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