5 / ‘E’ Is For Ellipse
About thirty years ago there was much talk that
geologists ought only to observe and not theorize; and I
well remember someone saying that at this rate a man
might as well go into a gravel-pit and count the pebbles
and describe the colours. How odd it is that anyone
should not see that all observations must be for or
against some view to be of any service.
—Charles Darwin
The aerodynamic styling of race cars clearly influenced
the body’s design—a functional yet unabashedly
beautiful bulletlike silhouette. The body’s subtle,
swelling curves and depressions reflect carefully
calculated geometries based on the ellipse.
—Autobodies: Speed, Sport, Transport
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y friend Misha laughed when he heard me say that if God had
designed a car, it would look like the E-Type. I meant it,
mostly. Sure, it sounds a bit idolatrous, but I blame one thing:
elliptical perfection. The E-Type is a study of the ellipse, as the
curators of the Metropolitan Museum of Modern Art noted in their
exhibition booklet for Autobodies: Speed, Sport, Transport. The E-Type
exploits the ellipse thoroughly and with panache, but the mere shape
does not carry the car’s argument, at least artistically. The car’s
ellipses are beautiful because the shape has a place within the history
of beauty, at least in the West. The mere shape may — though not
necessarily — carry the argument as far as aerodynamics go. Aircraft
designers might dispute even that, however, along with other people
for whom the name Daniel Bernoulli is magical.
People looking at the E-Type have drawn the lineage of the form to
airplane design. This is most certainly true. Airplane design has every
reason to be stamped into the E-Type’s shape, since the car’s lead
designer arrived in Coventry from the airplane industry that had
been so important during the defense of Britain in World War II. And
yet, the E-Type also emerged as a “cultural icon of the 1960s,” has
been included in art and design exhibitions, and is even yet evoked
and blatantly mimicked in car designs since it appeared in 1961 —
these impacts and echoes actually reflect much more than its debt to
airplane design.
The E-Type draws from earlier — indeed, ancient — explorations
of its key elliptical shape, and those artistic forebears help the E-Type
move from the street to the art museum. Yes, you can make an EType with ellipses, and when you do, you draw from an already rich
history of people using elliptical shapes to extend art, invoke awe and
reverence, and to discover something about how shape and space can
be lovingly formed.
We tend to associate artistic achievement with artists, though we
do not do that with our engineers. In part, at least, that is because of a
probably unfair and misleading distinction: artists create something

new, while engineers explore, use, and extend what already exists.
The modern world credits “authorship” and assigns it an aesthetic
value. Art in the modern world, at least, is associated with persons.
The E-Type has its artist, and it is worth associating him with the
shape that he explored, predominantly in his exploration of its
aerodynamic qualities but also in his use of the form as an element of
beauty. The artist, Malcolm Sayer, brought airplane design to the
automobile, but his innovative method and his personal and artistic
sensibilities turned the E-Type into art. Sayer, more than anyone else
(including Sir William Lyons and William M. Haynes), created the EType’s immediate predecessors in the C-Type and the D-Type, and set
forth a new direction in car design. The result was the E-Type, and
many would consider its Series 1 as the most compelling and “pure”
of its form.
As a cultural and artistic achievement, the E-Type is indebted to
more than World War II fighters and bombers. MOMA did not add the
car to its collection because it looks like an airplane. In order to
understand the achievement, its fundamental and organizing shape,
the ellipse, itself is worth studying, especially as it was used in things
people have valued.

T

he ancient Greeks had no cars, of course. Even if they had the
technology of the internal combustion engine, of a Moss “crash
box” transmission, or rack-and-pinion steering, they would never had
landed on the shape of the E-Type. Greek builders simply did not use
arches or ovals, even though Greek geometers had characterized the
ellipse. The word, appropriately enough, means “absence” in Greek.
Jacob Bronowski wrote in his brief history of the arch that, given the
Greeks’ accomplishment in geometry, it was “puzzling that they did
not conceive the arch. But the fact is that the arch is an engineering
invention, and very properly is the discovery of a more practical and
plebian culture than either Greece or Peru.” “Practical,” “plebian,”
and, so … Roman. Bronowski points to the aqueduct at Segovia in
Spain, built around AD 50, as an example of the innovation of arches

The Acqueduct at Segovia. Photo by Bernard Gagnon. CC Atribution-Share Alike 3.0

in building. There, round arches support the tall structure that came
to be known in later, more superstitious, times as El Puente del Diablo,
the devil’s bridge, built to carry water over a valley into a city. That
inversion of function recalls the medieval understanding of the
diabolical as a “world upside-down.”
In the Spanish Roman provinces, practicality was the key. The city
needed water, and the aqueduct had to be efficient and durable by
design and construction. While Greek architects might have tried
straight spans (think of the straight lines of the Parthenon), the
builders of the aqueduct at Segovia used arches to distribute stresses,
managing stress and weight in ways that straight spans simply
cannot achieve. (In fact, modern engineers can show how stresses
concentrate at certain points on a straight span, while arches
disperse stresses.) Even more amazingly, the aqueduct’s arches use
no lime or cement. Gravity holds everything in place, so that the
structure is fortified by the weight it was built to hold. It continues to
move water even today, two thousand years after it was built.
The visual effect of the aqueduct at Segovia in part accounts for its

magical, or even “diabolical” quality. It is airy, and the arch-filled
structure of the aqueduct is colossal and entertaining to the eye.
Tiered and practical arches ornament the thirty-centimeter square
waterway. It is no wonder that UNESCO added the Roman aqueduct of
Segovia to the World Heritage List in 1985.
The round arch of Roman architecture became a feature of Arabic
architecture, so much so that the feature was virtually massproduced in the Arab world. If you are in Segovia, you need not travel
far to see it; Cordoba’s Cathedral-Mosque (built in AD 785) extensively
uses the rounded arch. Under Islamic rule, the city was among the
most advanced in Europe.

T

hose who called the aqueduct at Segovia “the devil’s bridge” in
fact extended the idea of the arch in the elliptical lines of Gothic
architecture. If the spans of the aqueduct seemed diabolical, the
accomplishments of Gothic architecture must seem absolutely
hellish. But culture and religion advanced with the architecture, so
that today Gothic architecture itself is closely tied with medieval
culture and Christianity. Nineteenth-century art critic and scholar
John Ruskin wrote, “Egyptian and Greek buildings stand, for the most
part, by their own weight and mass, one stone passively incumbent
on another; but in the Gothic vaults and traceries there is a stiffness
analogous to that of the bones of a limb, or fibres of a tree; an elastic
tension and communication of force from part to part, and also a
studious expression of this throughout every visible line of the
building.” Ruskin followed the definition of Gothic that was (and still
is) widely accepted: the Gothic has to do with pointed arches. (“The
old popular notion, as far as it goes, is perfectly right, and can never
be bettered,” wrote Ruskin in The Stones of Venice.) He distinguished
between the Grecian (flat), the Norman or Romanesque (round
arched like the aqueduct at Segovia), and the Gothic.
Gothic architecture is a feat of engineering; its effect is aesthetic,
resonating throughout a culture and shaping our understanding of
what that age meant. Rather than simply enclosing a space, Gothic

architecture shapes it, and because of the stress distribution qualities
of the elongated arch (formed from the ellipse) the scale of the
spaces in Gothic cathedrals could be significantly enlarged from what
previously had been possible. They astound us even today, nearly a
thousand years after they were built. Once stretched into ovals, the
“diabolical” arch seen in Segovia was sanctified in the cathedrals of
Chartres, Rheims, and Paris (to name a few French examples) and in
churches and chapels throughout Europe.
Sanctified is indeed the right word to use, since Gothic arches still
surround spaces that serve religious, cultural, and aesthetic ends. It
is probably fair to say that most people first experience the aesthetic
and even the religious effects of the architecture, and then a few
study the forms well enough to see how they materially work. The
spaces elicit religious responses from the faithful, and of course the
high vaults of a cathedral provide an excess of space for the simple
saying of the Mass. The architecture evokes the infinite as the
pointed arches climb and then converge at the apex to make up a
vanishing point. This illusion, combined with the spacious widths
and lengths of the apses, naves, and transcepts, serve the purposes of
glorification, and together they make up an architectural solution
that so-called “Christian architecture” had inherited from ancient
predecessors. The pointed arches, however, were new to the Middle
Ages.
But beyond the experience that Gothic engineering was able to
evoke, the structural efficiency of the pointed arch opened up new
space for other kinds of artistry. The stained glass that we so often
associate with Gothic architecture would have been impossible
without the arch, simply because the arch could support weight
much more efficiently than straight spans. Ruskin’s “bones” and
“fibre” analogies can be taken quite literally, for the arches turn
walls into mere curtains — walls no longer need to provide support
for the roof. These structural elements do indeed communicate force
from part to part, as Ruskin observed. And so, the walls between the
arches can be turned into ornament — even be made of brittle glass.

Cathedral de Coutances. In Gothic architecture, Ruskin observed “a stiffness analogous to that of the bones
of a limb, or fibres of a tree; an elastic tension and communication of force from part to part.” Photo by
Eric Pouheir. CC Attribution-Shared Alike.

The monumental “roses” of the Notre Dame of Paris were made
possible by the bones and limbs of arched stone.
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here is, of course, a bridge between the way that a Gothic vault
distributes stresses and the way that an elliptically shaped car
body panel distributes airflow, which one can describe as a moving
and, thus, a variable stressor, as opposed to the static stressor of
gravity. Flat panels on forward-oriented edges of moving cars exhibit

similar stresses to straight horizontal spans in a building, and on cars
ellipses in some sense “cut through” moving air. But the “cutting”
amounts to organizing and redistributing the load that moving air
exerts on a panel, while also shedding stresses into the movement of
air along its edges and sides. Although there are obvious differences
between, say, Chartres cathedral and the E-Type bonnet, the
relationship of shape and stress relates them. The ellipses of
cathedral vault and bonnet panel distribute pressures.
That is engineering. Art steps into the picture with the use that
someone makes of the shape for purposes in addition to mitigating
stresses and weight. The artist works with ellipses to invoke other
pressures, creating the movements of mind and soul that we call
passion. “An artist, if good for anything, foresees what his public will
see; and what his public will see is what he ought to have intended —
the measure of his genius,” wrote Henry Adams when he was
considering “twelfth century glass” in France. “If the public sees
more than he himself did, this is his credit; if less, this is his fault. No
matter how simple or ignorant we are, we ought to feel a discord or a
harmony where the artist meant us to feel it, and when we see a
motive, we conclude that other people have seen it before us, and
that it must, therefore, have been intended.” The ideas apply a bit
more generally than just to stained glass in Chartres Cathedral. I
mean to apply them to the ellipses of the E-Type.

T

he process of designing the E-Type departed a bit from the
norm. Certainly it had its sketched studies and threedimensional models. But a good portion of the work was, quite
literally, formulaic: explorations of ellipses represented as
mathematical notation. Malcolm Sayer did the math, so to speak, for
the project. He worked closely with Sir William Lyons and William M.
Haynes, the company’s chief engineer. Sayer was Jaguar’s
“aerodynamicist,” a term he vastly preferred over “stylist” (a label he
avoided). The C-Type was Sayer’s first design project at Jaguar, and
he applied his abtract mathematical approach to that project. The D-

Type and the E-Type got the same treatment.
No doubt his first job in airplane design heavily influenced Sayer’s
contribution to the projects he undertook at Jaguar. He came to
Jaguar from Bristol Aeroplane Company (BAC), Airplane Engine
Division, after a stint in Iraq, where he has been credited (much too
enthusiastically) with “establishing the faculty of engineering” at
Baghdad University.
When he started at BAC, Sayer was fresh from studies at
Loughborough College from which he was graduated in 1938 with
Honors Diploma in automobile engineering. Pay played some role in
Sayer’s decision to join BAC instead of an automobile company, but in
that time airplanes were also at the “bleeding edge” of engineering
and so might have been an interesting first job for someone fresh out
of college with an engineering degree. Many variables influenced
aeronautical performance, challenging engineers with interesting
problems in design, materials science/engineering, and the design of
assembly and maintenance processes. At BAC, Sayer had a role in
addressing that broad range of problems; and, from the first day,
Sayer must have seen a company full of activity and energy. He
participated in the design of the Bristol Blenheim and Beaufighter
airplanes, both of which made important contributions to the British
wartime effort. The Beaufighter first took flight in July 1939, just
eight months after the project was begun as a company-funded
venture, probably around the time when Sayer would have joined the
ranks of the company. He would have been with the company about a
year when Hitler’s Blitzkrieg of Poland (September 1939) placed
Britain on a war footing, with obvious repercussions for the aviation
industry.
His first responsibility with BAC was in the “Experimental
Department” of the company’s engine division, where Sayer was
assigned to various projects, including troubleshooting supercharger
problems, identifying new materials for mass-produced parts,
designing interchangeable engine installations, and, later, producing
initial designs and “mockups” for future airplane power plants. His

work in the Experimental Department naturally involved data
collection and careful analysis, but working with airplane design
especially trained him to think about airflow. Sayer’s brother-in-law,
Felix Bernasconi, told Philip Porter that Sayer “worked on the
Blenheims a lot, and I remember he said he came up with a lot of
inventions. He improved the wings, that sort of thing. He was always
on streamlining. Aerodynamics — that was his main thing.” Sayer’s
accumulated experience at BAC would serve him well when he later
returned to automobile design at Jaguar.
Although Sayer was involved in BAC’s airplane division, which no
doubt waned in importance after the war, his formal training was in
automobile engineering. And because of that interest and the postwar circumstances of BAC, it is puzzling that Sayer would not have
found a place in the BAC of the second half of the 1940s, the new car
company that survived as Bristol Cars. However, Sayer’s involvement
in the airplane division might have too closely associated him with
the part of BAC that was in need of trimming. BAC’s plan for car
development did not exploit the company’s home-grown talent as
much as it could have, and the automobile market that BAC planned
to capture was selective and small. If automobile manufacture was
BAC’s new interest after the war, mass production was not. Indeed
car manufacture might have been seen as a stopgap measure to
occupy the company until the reemergence of a civilian aviation
market.
Car numbers tell part of the story. The Bristol 400 drew on the
company’s experience and prestige in aircraft manufacture, and yet
only 470 of the cars were built between 1947 and 1950. Subsequent
Bristol models had similar runs, since the cars were hand-built until
Bristol Cars succumbed to bankruptcy in 2011. (Its vestiges were
bought by a conglomerate soon thereafter.) But beyond the small
production numbers, the early Bristol cars relied on designs of the
BMW 326 model, and BAC’s business association with Frazer Nash
increased the influence of former BMW designer Fritz Fiedler, whom
Frazer Nash had brought to England after the war. The initial Bristol

car enterprise was a transplant or perhaps a hybrid, so to speak, not
homegrown. If he knew about these plans, Sayer may have concluded
that BAC’s smallish automotive future had little to offer him and quit.
Then again, the company may have simply cut him loose as just so
much excess airplane baggage.
Either after Sayer left BAC or concurrent with the end of his time
there, Sayer may have had a hand in body design for the “Gordano”
car. Work on the Gordano began in 1945/6, about the time when
nearby BAC would be faced with significant adjustments to the postwar economy. The “Gordano Motor Company Ltd” chiefly involved
four men: Dick Caesar, Rodney Gordon-Jones, Dick Bickerton, and Joe
Fry. Fry provided the cash for the startup, and Gordon-Jones was
chiefly involved in the engine design. The company was
headquartered in Clapton-in-Gordano, and it took its name from the
Gordano Valley. Both Fry and Gordon-Jones died in 1950, and the
company closed up the same year. It has been reported that
Bickerton drove the earliest of only two examples of the Gordano for
some years after the company folded. He and Caesar went on to
design and produce other specialty cars.
Sayer’s involvement in the Gordano project seems to me to be
hopeful speculation, since evidence is scarce. It is reported that he
claimed to have designed bodies for the car, and yet, as it appeared in
1947/8, the Gordano shows very little of what might be called a Sayer
influence. Stylistically, the body is rather unremarkable for its time.

W

hat immediately follows Sayer’s years at Bristol Aeroplane
Company seems rather odd to us, more than a half-century
later. He went to Iraq to help create Baghdad University. Facts
between his departure from BAC in 1946/7 and his employment at
Jaguar beginning in 1950 are scarce, and the reports glossing over the
period have a hagiographical feel. But, clearly, the decision to go to
the Middle East with his wife and daughter in 1948 was a big change
and departure from the norm. It meant laying aside the practice of
engineering and design and a moving toward engineering education

— and that in a politically unstable and very foreign country. Sayer
spoke no Arabic, though a report claims that he acquired a “working
knowledge” of the language while he and his family sailed to Iraq.
It is probably pointless to explain the adventure by describing
what Sayer did, because in large measure his influence on Iraqi
education disappeared when he left. What he accomplished can only
very loosely be called “establishing the faculty of engineering” at the
university, and for him the experience probably felt more like
teaching workshops on automobile repair. More important might be
to ask what the decision itself suggests about the thirty-something
Sayer who made it.
In the final analysis, Sayer’s decision to go to Baghdad probably
was not a career decision per se. It may simply have been an
interesting thing to do, something that an adventurous or at least
somewhat impulsive spirit might try. It may have been a means of
breaking out, of cutting strings.
At the point when the Iraq adventure was imminent, Sayer was
already married twice — this during an era when divorce was fairly
rare. His 1941 marriage to Joy Pilkington had lasted four years. In
1947 he married Pat Morgan, whom Sayer met during the war when
he was already married. Sayer’s daughter Kate was the product of his
second marriage, born before the expedition to Iraq. Even the second
marriage must have been stressful at the first. Around the time when
Pat and Malcolm would have said their vows, Malcolm would leave
BAC and perhaps do the odd job. The decision to go to Iraq might
have been coincidental with their marriage, or at the very least the
opportunity must have presented itself within months of the
wedding. They would have traveled together to a country they did
not know, whose language they could not speak (except, perhaps,
falteringly).
But the whole thing would have been an adventure. Baghdad
certainly was no Bristol.
There is another strand in the story that probably played a role,
and that has to do with Sayer’s relationship to education. He kept up

his relationship with Loughborough College throughout the years,
even at times using the wind tunnel at the college when he was at
Jaguar Cars after his return from Iraq. The mission to Iraq, rooted as
it was in the creation of a university in one of the world’s most
ancient cities, may have struck a chord in Sayer that he could not
ignore.
Nonetheless, Iraq disappointed, though the experience probably
would not always have been boring. England was tranquil in contrast
to the mood in Iraq and the whole Mideast region in the late 1940s.
Unrest within Iraq in the 1948 Wathbah (“uprising”) eventually
undercut the then-considerable British influence in Iraq and the Iraqi
government of the time. Arab governments were outraged by the
1947 UN decision to partition Palastine, and Iraq sent around 10,000
troops to the 1948 Arab-Israeli War. Even if Sayer and his family could
avoid the uprisings and conflict, they could not have avoided its
consequences. Funds were short for a university project, and social
stability that would undergird such an institution was lacking. Sayer’s
daughter and his wife returned early from Baghdad to set up in
Bristol without him, and some years later daughter Kate said that her
father “had an affair with a woman they were living with in Iraq.”
Sayer’s return from Iraq in 1950 was an appropriate end of the
entire adventure. He disappeared for six months, and when he finally
showed up on the doorstep of his family home near Great Yarmouth,
he explained that he had been “vagabonding in France.” He would
have been in his mid-thirties, without a job, with a very young
daughter and a wife perhaps merely tolerating his escapades.
Adventures like Sayer’s between 1948 and 1950 simply do not allow
going back to what was before. Of course, what Sayer and his wife
found in themselves when they returned to England may not have
been what they had hoped. Yet it is worth remembering that many
heroes emerge only after wandering in wildernesses; and Sayer,
mortal that he was, probably experienced some similar though less
heroic transformations. He was most certainly toughened by the
experience, broadened no doubt as well.

Transparent E-Type. One of the features of the article appearing in the March 15, 1961, issue of The Motor was a cutaway drawing of the car by S. E. Porter. The drawing depicts many of
the car’s innovations including disk brakes all around, the monocoque body construction, and (sketchily) the independent rear suspension.
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Making the decision to go to Iraq in the first place took gumption,
a bit of daring, and maybe some desperation and thoughtlessness. In
life, it seems, decisions like this require a bit of passion and madness.
But making the decision to go reflects something of Sayer’s personal
qualities. In Malcolm Sayer were traces of the nonconformist, the
risk-taker, the rule-breaker, the self-assuredness one sees in people
who are either oblivious to consequences or simply feel exempt from
them. Beyond that, there was a respect and a gratitude for education
and educational institutions. All of those qualities sometimes match
with insight and wit to let genius emerge. In Malcolm Sayer, they
converged at Jaguar Cars, where Sayer’s design career eventually
found a home and where he made his most lasting contributions.
If nothing else, the adventure in Iraq gave Sayer a crucial tool for
his work at Jaguar. He claimed to have learned his curious numerical
method of design from discussions with a German expatriate while
they sat together in tents in Iraq.

S

ayer’s numerical method, as Philip Porter notes, was actually a
laborious manual example of what today’s CAD (“computer aided
design”) software does in seconds on computer workstations. In the
pre-computer 1950s, his approach went beyond the sketches and
three-dimensional models that were used to conceptualize shapes. Of
course, Sayer used sketches and models in the design process, and he
used and exploited others’ designs. A photograph of Alfa Romeo’s socalled Disco Volante (“flying saucer”) that Sayer had bears some
resemblance to the E-Type, and Sayer had a model made that bore
strong similarities to it. Perhaps in part because of its humorous
name and Italian origin, the Disco Volante is regularly trotted out as a
possible influence on the E-Type design, but it is good to remember
that the shape that today we associate with the E-Type was even in
its own time hardly unique, at least in abstracted form. For example,
the Bristol 407 Zagato and the E-Type are noticeably similar, each
with a rounded “mouth,” faired-in headlights, “performance bulge”
atop the engine compartment, and similar coupè profile. Work on the

Bristol 407 Zagato, which debuted the October 1961 Earl’s Court
Motor Show and was never brought into production, would have
been concurrent with the work on the E-Type that appeared earlier
that year in Geneva. Given its resemblance to the E-Type, it is
humorous to note that the 1961 Bristol 407 Zagato has been said only
to have appeared as a “one-off” because its body was too much like
the Aston Martin DB4.
Contemporaries like the Disco Volante and the Bristol Zagato
notwithstanding, the E-Type is distinguished from them by design
method. Sayer’s numerical method amounts to a Cartesian
coordinate system, and this fairly simple innovation has a dramatic
effect on the way that one conceptualizes a car design. Not only does
a coordinate system reduce shapes to unique points, but with it a
three-dimensional shape is easily transformed into a potentially
infinite number of individual lines. In effect, the numerical tool itself
analyzes form. Perhaps visually such a complex system of twodimensional lines is an impoverishment, in contrast to a threedimensional model that we apprehend as a rich, unified whole. But as
analytic tools, a coordinate system and its related two-dimensional
lines actually reduce complexity and allow intense focus on unique
elements (namely, lines) of a design. This reduction also transforms
our understanding of a car body from a mass into a surface — a
woven collection of adjacent lines. “Basically the body is simply a
low-drag fairing ’round the mechanical parts,” Sayer said of the
design of race cars, as if to emphasize the importance of viewing a
car body as a surface instead of a mass or even as a container.
Watching Sayer’s process of design was a bit bewildering for
people accustomed to automobile sketches and models, but it suited
Sayer’s studies of aerodynamics. Norman Dewis, Jaguar’s test driver,
said that Sayer drew on a twenty-foot-long sheet of paper. “He
started from one end, and it would be one mass of curves and lines.
Nobody could understand it, but from that he would produce his
car.” And yet, Sayer’s translation of a three-dimensional shape into
two-dimensional lines and coordinates probably made some of his

empirical aerodynamic work more understandable. Indeed, that may
have made the coordinate system attractive to him. Although in
reality airflows are exceptionally complex, the interaction of air
moving along a surface can be represented in lines. Like the
reduction of a three-dimensional car body into adjacent lines, the
properties of “blocks” of moving air around surfaces can be analyzed
in lines or in planes. That is, in fact, the way that smoke tests in wind
tunnels treat moving air. By marking points in flowing air, smoke
extends into a line as it moves within the flowing air. That marked
airflow interacts with lines of the car, giving rise to disturbed flows
depicted in swirls and curves of smoke. Smoke tests are fascinating
because they reveal pressures in constricted lines and turbulence in
jumbles, swirls, and disarrayed patterns.
Sayer’s design process for the C-Type, D-Type, and E-Type included
wind tunnel testing and track testing for tracing airflow around the
bodies of the cars. Wind tunnel tests provided information that could
be localized to a plane intersecting the car’s body, and alterations
could be quantified in numerical adjustments as a result of the
numerical design method. Sayer was also among the first to consider
irregular lateral airflows (one of the reasons that the flat sides of the
C-Type transform into the rounded sides of the D-Type), and he was
the first to design mindful of the problem of lift that occurs in cars
travelling at high speeds (a problem that particularly emerged in
racing in the late 1950s and 1960s). These tests he conducted with test
drivers. His high-tech method was to tape cotton fluff at points on a
car, and then observe them as the car moved. Sometimes he used his
observation car to disrupt airflows at the sides of the car he was
studying. Certainly, the process yielded more complicated
information than the controlled flows in a wind tunnel, but it was
more real-world information as well. The D-Type design increased
stability in large part because it managed lateral turbulence well. And
for that Sayer and the D-Type drivers could thank fluffs of cotton,
well observed.
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10

14

16

19.85 20.74
24.05
25.62 26.05
26.58 26.3
27.44 26.86
28.06 27.45
28.32 27.68
28.58 27.94
28.68 28.04
28.76 28.08
28.7
28.3
27.56 27.2 26.74
26.35 26.08 25.64
24.34 24
23.5
20.6 20.16 19.6

18.8
22.5
25.7
27.06
28.02
28.5
28.76
29.04
29.2
29.28

12

21.42
24.56
26.54
26.4
26.74
26.76
27.06
27.18
27.24
27.24
27.1
26.85
26.1
25.2
23.2
19.4

18

25.9
26.02
25.3
23.45
19.6

21.96
25
27
27.05
27.05
26.9
26.7
26.55
26.44
26.3

20

22.34
25.54
27.34
27.6
27.4
27.2
26.75
26.4
25.96
25.6
25.05
25
26.52
26.05
24.1
20.2

22

22.48
25
27.6
27.95
27.8
27.45
26.9
26.3
25.66
25.06
24.18
26.5
27.12
26.65
24.5
20.55

24

22.18
25.6
27.75
28.04
27.96
27.5
26.85
26.22
25.65
24.7
23.7
24.2
27.3
26.8
24.5
20.16

26

20.7
23.65
27.2
27.52
27.5
27
26.2
25.76
24.9
24.1
22.95
23.6
26.74
26.2
23.8
18.25

28

20
19.5
20
23
20

23.5

30

XK120c Body Ordinates. A chart of coordinates describing body lines on the “XK120c” which eventually came to be known as the C-Type. Malcolm Sayer created and hand-wrote tables like
these for craftsmen to use as guides for a “buck” — a three-dimensional plywood grid construction that established a mockup of the shape of a car body. The buck was then used by panel
beaters as a guide for a sheet metal representation of the car. The top row shows the number of inches from the center of the car, side-to-side. toward the left. The vertical column shows
the “stations” or plywood panels running across the car at points from front to rear. A facsimile of this table written in Sayer’s hand appears in Porter (2000), p. 29.
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ocuments that trace the discrete steps of designing the E-Type
often record engineering tests. Cotton fluffs reveal aerodynamic
data. Wind tunnels trace the ways that elliptical shapes manage
stresses of moving air. Test drives bring out weaknesses in hinges,
rattles, bad fittings. And yet, the question of aesthetics is begged in
the reduction of all to engineering. Good engineering might be
beautiful, but the beautiful is not completely encompassed by good
engineering.
What might Sayer’s numerical method have to do with matters of
taste and beauty? Here, I think, it is best to look at the ways that the
“carefully calculated geometries based on the ellipse” play with our
perceptions of the car. Such perceptions need not refer to other cars
or even to other things (e.g., “beautiful because it has lines like an
airplane” or, worse, “because it looks like an Aston Martin”) or even
rely on prior artistic uses of the ellipse in, say, Gothic cathedrals.
Rather, we should ask how the design of the car coaxes us toward an
interpretation, toward a “meaning,” of the design. What points of the
car stand out? Which are subtly carved and why? How does it all
hang together visually? Does Sayer’s design of the E-Type “intend” us
to see something, and how?
The progression from the racing cars (C-Type and D-Type) to the
E-Type shows an increasing concern with the ellipse as a pure form. A
quick comparison of the sides of the C-Type and the D-Type reveals
that D-Type’s elliptical shape replaced the walled sides of the C-Type
— a change that enhanced the D-Type’s handling and stability in
races where airflows originating from cars at the sides would be a
factor. In comparison with the lines of the D-Type, the E-Type shows
a refinement that might have more to do with equations than to
track testing, more to eye-appeal than to wind tunnel performances.
The E-Type gains space in the middle where driver and passenger sit,
losing the wasp tightness of the D-Type’s mid section. Bulges over the
wheel wells that seemed to rise like waves on the D-Type, flow more
placidly on the E-Type’s front and rear quarter sections.
The ellipses of the E-Type are drawn out more than those on the D-

Type, making the shapes of the E-Type feel more precisely drawn. It
is pure speculation, but I think that the C-Type’s “ordinates” were
manipulated by estimation, as if Sayer would adjust lines by reducing
or increasing its “ordinates” in hopes of improving aerodynamics by
eye and guess. The E-Type, on the contrary, feels as though it were a
calculation, as if Sayer had sat down with a sliderule to make
changes. The process might seem cold calculation, but it would have
brought a precision, a refinement, and (probably) an inevitable
symmetry to the E-Type design.
You can draw an E-Type with ellipses, by the way. The exercise
may even reveal something about the aesthetic energy of the form
itself, too. Using a side photograph of an E-Type, I fit ellipses to the
profile. Of course, the distortions of perspective, camera height, and
foreshortening made the exercise approximate, but the complete
profile came forth with just five ellipses, including the profile of the
“performance bulge” on the bonnet and the forward section of the
rear fender, both of which are elements of the design more easily
seen in forward, three-quarter, or rear views of the body. Three
additional ellipses performed the role of voiding out the cockpit and
the front and rear wheel arches. (See the “Elliptical E-Type
Roadster.”) Similar exercises could easily be done with the forwardand rear-facing sections of the body, but the profile is in fact more
interesting from the side because its elliptical shapes are more
complexly arranged.
The experiment with ellipses makes some design themes more
apparent. Foremost among them is that the fitted ellipses seem to be
balanced on two points, one the real center of the car and the other
the center of the most elongated ellipse. That ellipse extends from
the rearmost point of the car forward. It overshoots the real front
edge of the car, however, extending forward about the length of the
bonnet, and the midpoint of the entire elongated ellipse forms the
rear line of the bonnet. That the real center of the car would serve as
a pivot is unsurprising for good engineering reasons. After all, cars
need to balance weight, and they do have front and rear wheels. The

elongated ellipse that hangs well in front of the car is a bit more
interesting, especially since it serves to define the rear section of the
car’s profile and seems to situate the rearmost portion of the bonnet.
Also, given its size, the bonnet ends up occupying about one-quarter
of the elongated ellipse shape, with the bonnet beginning its forward
thrust just at the midpoint of the elongated ellipse.
Because about a quarter of this elongated ellipse has no physical
representation in the design, it is merely implied in the shape — and
then, of course, only from the side view. Even though it seems
insubstantial, the elongated ellipse nevertheless plays a role to
organize and unify the car’s design. Sir William Lyons saw the
design’s unity and probably had an aesthetic appreciation of it.
But Lyon’s perception of the unity of the design must have been
profoundly felt, because it mandated design choices in the E-Type
that actually ran against his own stylistic preferences. In fact, Lyons
hated the rear end of the E-Type. For him, it showed too much of
what was underneath (and therefore was supposed to be covered up).
Philip Porter reported that Bob Berry, who practically raced one of
the two original E-Types from Coventry to its debut at the 1961
Geneva Auto Show, said that Lyons “always had a fetish about
concealing all the mechanical components. . . . If you look at the rear
end of an E-Type, you’ve got the drain tube sticking down, the
bottom links of the suspension hanging down, the whole exhaust
system in full view. It really offended him.” Lyons and Fred Gardner
(who ran Jaguar’s wood shop) tried different ways of treating the
rear end, but each had the effect of disturbing the aerodynamic or
the aesthetic qualities of the car. When they tried adding a skirt,
Berry said that “it clearly looked like an add-on and therefore
offended Lyons from an aesthetic point of view.”
The elongated ellipse exerts force despite the fact it is not present
in metal. For its effect is a matter of emphasis and balance,
reinforcing the lines to the rear and accentuating perceptions of the
sweep of the bonnet, in particular. Here, the forward energy of the
implied ellipse pushes the design forward beyond the bonnet, giving

B

D

C

Elliptical E-Type Roadster. A is the midpoint of the actual length. B is the midpoint of the ellipse formed by fitting the rearmost section of the automobile. B corresponds to the rear
boundary of the bonnet and the front of the bulkhead/firewall. C is the perpendicular to midpoints A and B, bisecting the “implied” ellipse and forming the top points of the wheel arches
and the rough middle of the top and bottom halves of the body. C forms the line for the rear bumper. D bisects an ellipse fitted to the upper sections of the bonnet wing which extends
just beyond the actual length of the car and aft nearly to the front of the rear wheel arch. D roughly defines the vertical for the wheel hubs.

Actual car length

A

Elongated (“implied”) ellipse

the car the look of speed and an anticipation of forward movement.
More importantly, it visually balances the car in front of the cockpit.
That balancing act magnifies the bonnet as if it would stand for
nearly half the car, even though it is actually (and not
insignificantly) about one-third by volume and length.
Two relatively minor ellipses subtly maintain the typically Jaguar
lines of the car’s sides — the swoop of lines that is most pronounced
in the XK120-150 and that Sayer used to help make the C-Type look
like a Jaguar. Of these two ellipses, the small one surrounding the
rear wheel arch is the most easily seen. It forms the forward
boundary of the rear quarter panels into the forward lines of the
doors, and it is plainly visible. On the contrary, the overall effect of
the larger forward ellipse eludes the casual and quick look. It most
obviously forms the upper edge of the arch that shapes the wings of
the bonnet, but extended aft into a large ellipse, its rear edge nearly
converges with its smaller counterpart in the rear. Its upper line
subtly moves aft through the shape of the door. When the forward
ellipse is bisected horizontally, the line settles near the wheel axels.
These two ellipses set the shape of the doors that bridge the
ellipses to define the central depression. This interaction of ellipses
makes up a characteristic Jaguar swoop between front and rear
fenders. And, without these subtle lines, the E-Type “midriff” would
have looked tubular, much like an unfortunately unforgettable oneoff car that Lyons and Garner produced together. That car was
called, and not very affectionately, the “Brontosaurus.”
Some Jaguar enthusiasts talk about “purity” in the early E-Type
design. Or, if they prefer (or perhaps own) a later car, others often
regret design changes Jaguar made to respond to US federal crash
test rules and safety regulations. Part of that “purity” (and, in a
negative manner, of that regret) has to do with the harmony of the
elemental scheme Sayer made with ellipses. He stated that scheme
most simply in the Series 1 design, and then saw it incrementally
compromised in the Series 2 and Series 3 designs. Even the last of the
E-Types retained the elemental scheme, shrowded a bit behind

swollen rubber protuberances, a list of little and not-so-little
accommodations to regulations, and flared wheel arches, perhaps.
But the elemental scheme remained nonetheless.
In the E-Type design two lines of thought and history converge:
old artistic and architectural sensibilities about the elliptical shape
and the more recently studied function of that shape in architecture
and aerodynamics. The result of Malcolm Sayer’s design delights the
seeker of beauty and the engineer. It sets the shape of the E-Type into
the sweep of art history in addition to its firm place in the history of
automobile technology.
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