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Introduction

H
uman flight is not a simple matter of science and technology. It
is a continuing epic of dreams and obsession, of yearning and
striving to harness the intellect in the service of the emotions.
Humanity’s drive toward the heavens has many wellsprings and

multiple streams, all of them interacting with and reinforcing the oth-
ers. Technological ingenuity is simply one outlet for the ancient dream.
This book integrates both aspects of this quest, the psychological and
the technological, as expressed in art and artifact.

For millennia, people of all cultures have dreamed of flying. Their
dreams have had overtones of religion, of liberation and redemption, of
sexuality, and of empowerment. Flight is fraught with symbolism, the
stuff of legend and myth. Flying has been an end in itself, and a means
to other ends. This book explores these complex and varied underlayers
of a universal urge, an urge which has not been satisfied by the accom-
plishments of the twentieth century. Humankind continues to dream of
flight: ever higher, further, faster.

The power of these dreams is reflected in the persistent efforts over
the millennia to bring them to fruition. From magic carpets and har-
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nessed eagles to kites, balloons, and ornithopters, people have devised
an astonishing assortment of mechanisms in pursuit of their objective.
They have risked, and in many cases lost, their lives. The flight of the
Wright brothers marks just one point on a continuing path which ex-
tends through the present and into the future, as humanity takes its first
steps into space. The psychological aspects of human flight reinforce
the technological, showing their mutual relationship and reflecting the
complexity of humanity’s motivation and ingenuity.

The path from dream to invention has broad implications. Econo-
mists studying capitalist systems emphasize the importance of techno-
logical development to the health of the economy and our rising stan-
dard of living. What are the driving forces behind technological change?
How can we understand, and perhaps harness or guide, those forces?

Historians of technology agree that invention is part of a process em-
bedded in society and intended to satisfy values held by members of
society. It does not occur in a vacuum; it is not the disconnected prod-
uct of a single mind or of progress along one “correct” path. The dream
of flight, and its fruition, provides one example of this general truth.
The various roots of this development include religion, curiosity, litera-
ture and the fine arts, the intellectual playfulness of mechanically minded
people, and the general social attitudes toward inventiveness in general
and flight in particular.

The old proverb says “Necessity is the mother of invention.” All too
often, Necessity is construed as simple economic pressure, part of the
drive for survival. As historian George Basalla points out, plants and
animals of all sorts survive very well without invention.1 The wellspring
of invention might be better sought in play, in imagination, and in the
capacity for abstract thought. The general direction in which imagina-
tion flows is provided by the values and social structure of the commu-
nity, although there is the rare case of imagination “flowing uphill,” as it
were, apparently supported only by the sheer persuasive force of genius.

For an invention to become more than a figment of the imagination,
however, the time must be ripe. The social and material environment
must provide a nourishing atmosphere; materials must be available to
construct the invention in a workable manner; there must be rewards
for the inventor, and a mindset favorable to adopting the innovation.
The cultural reaction must be “oh, that’s just what we’ve been looking
for, and didn’t realize it” rather than “that might be a clever toy, but it’s
not really important.” Modern Westerners often assume that if some-
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thing can be done, it will be done, ignoring the very real fact that rejec-
tion has occurred, that technological and behavioral choices do not al-
ways embrace things that seem alien to cultural values.

All these factors are visible in the story of humanity’s long-term and
universal fascination with flight.

 

There are many ways to approach history. One is to begin with one event
or artifact, and look for antecedents; the operative question then is “how
did this come to happen?” This is like saying “I’m here: who are my par-
ents, my grandparents, what is my heritage?” You could imagine this as a
group of brooks and streams, combining along the way to form one mighty
river. If we start with the Wright brothers and their airplane, we would
look backwards in time to see where and when the ingredients were devel-
oped, and say “See, here we have investigation into the properties of air,
there we have development of small motors, over there we have the dis-
covery of cambered airfoils” and so on. We might then draw some more or
less straight lines connecting these points, and call it the history of flight.

This approach makes it much too easy for us to judge each stream or
brook by its contribution to the river; to assume that the primary pur-
pose of each little watercourse is to ultimately become part of the river,
and if it does not do so then it has somehow “failed.” If we think of
“flight” as meaning only the airplane, we would dismiss everything that
did not lead directly to airplane development, ignoring all the other as-
pects of flying. This approach invites such summaries as “misguided and
eccentric characters ran riot over the field of aviation in the th cen-
tury, while a few wise men strove to keep it on the right lines of develop-
ment.”2 We would regret the time “wasted” trying to imitate birds, or to
utilize human power. We might ignore the balloon, the kite, and the
dirigible as irrelevant to the “real” history, as dead ends on the road to
the airplane. Or we might notice these things, but consider them quaint
minor diversions along the mainstream. Grudgingly, we might concede
that they helped keep the dream alive, and provided means for scientific
exploration of the atmosphere. They would deserve only a brief men-
tion before our attention turned to the Wright brothers and their con-
temporaries. We would miss a lot of fun, and some important lessons.

It is also much too easy to get caught up in the image of accumulat-
ing waterflows, and ignore the fact that life is seldom so tidy.
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Trying to draw a picture of the development of flight is incredibly
frustrating. Start with any of the ingredients, and you soon encounter a
tangled web. Each of the main sources is a large-scale river in and of
itself, with only a small branch or two wandering over to become part of
“flying.” Religion, for example, can include flying as part of the ritual or
as part of the symbolic structure, but the main purpose of religion is
not concerned with flying per se. Literature may adopt flying as a sym-
bol of freedom, but literature is concerned with many other things as
well. The scientific exploration of the atmosphere provided the founda-
tion for systematic pursuit of “flying machines,” but was not primarily
dedicated to that purpose. Even hardware such as kites and balloons
and gliders and small engines, “lead” toward powered flight capable of
carrying people aloft but are not completely dedicated to that end. Some
are intended as children’s toys, others as ritual objects, still others as
sheer intellectual play at a time when actual flight occurs only in the
imagination.

We could try another perspective. Begin with the very vague notion
of “flying” and see where it leads us. Looking at flight this way, we ask
“What has the idea of flying contributed to these other rivers of human
thought and action?” What has “flying” meant to religion, to art, to lit-
erature, to the scientific and mechanical imagination? And how have
these other areas contributed back to the development of physical flight?
Some people would not call this “history” at all, even though we would
be looking at the whole sweep of the human record through time.

This book tries to take a middle path, looking both at the develop-
ment of the various ingredients that eventually wound up enabling hu-
mankind to physically fly, and at the mutual relationships between fly-
ing and other human activities. What were the components of the dream,
and how did the dream influence the eventual physical reality? The jour-
ney toward physical flight seems to flow, from mystical flight expressed
in spiritual terms of communication and love, through magical flight
and its attempt to control the supernatural, to our present engineered
flight which seems to rely only on the physical but draws its inspiration
and driving forces from our emotions and culture. At the same time,
metaphorical flight continues to represent a wide range of intangible,
abstract concepts.

We approach flying-tales from two directions: their function as myth
or symbol, and their function as imaginative groundwork for actual
mechanism. Various possibilities imagined for flight have been woven
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into the flying-tales; sometimes the mechanism is the main focus, at
other times it is secondary. Not surprisingly, scholars generally concen-
trate on their own interests: historians looking for “precursors” of this
or that present-day mechanism tend to look only at the means of flight;
psychologists, anthropologists, and literary analysts tend to concentrate
on the symbolic issues. The result is an artificial separation of motive
from method, where both should be considered together.

Most of all, we look at the junction of mental and mechanical cir-
cumstances, at the supporting social and material structures that en-
courage invention. Neither will suffice without the other. The roots of
human flight lie both in the desire to do it, and in the imagination and
ability to put materials together in effective fashion. For the result to be
more than a grownup’s toy also requires that the social, cultural, and
economic environment absorb the new invention into the mainstream.

It is tempting to read backwards, finding the “origins” of modern
technologies in the imaginative musings of ancient writers or artists.
Many writers include elements of myth and fable only in order to con-
trast them with the “sober” scientific history of flight, as if to say that
modern approaches have outgrown mere superstition and magic. Look,
look, they boast, see how we have matured.

The truth is much more complex: all aspects of past thought about
flying, whether mechanical, symbolic, religious, or emotional, contrib-
ute in tangled ways to the motivations and imaginations of those who
attempt to bring these dreams to reality. The groundwork is laid in the
past, for later folk to think “It is desirable, and it may be possible.” The
creativity and the variety of detail found in the older materials is grist
for the mill of those who come later. “It is desirable”—this is the crucial
element for eventual success.

Technological evolution mirrors biological evolution. The small in-
crements of change leading to bird flight must have had some value
before flight was achieved; natural selection mercilessly prunes useless
characteristics, especially when they affect energy and metabolic re-
sources. Why do species of flightless birds continue to develop feathers,
when fish confined to lightless caves for generations often lose the very
anatomy of their eyes? Also, characteristics that originally served one
function are often co-opted by evolution to serve another. Some experts
believe that feathers served as insulation before being incorporated into
the mechanism of bird flight. Most recently, the suggestion has been
made that the “lift” produced by flapping primitive wings was an advan-
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tage to running birds, increasing their running speed and helping them
rapidly climb trees to escape predators. So far, no single theory has man-
aged to account for all the ingredients of animal flight.3

So too with human flight. Kites, balloons, sails, and billowing gar-
ments, primitive flapping-wing contraptions doomed to failure, all serve
some human purpose beyond their straight-line contribution to the de-
velopment of powered aircraft. In some cultures, but not all, these tech-
nologies become part of the history of aviation. In some cultures, but
not all, they are ends in themselves.

Human motivation is complicated. Why does anyone want to fly? Why
does anyone want to invent at all? The reasons may be rooted in reli-
gion, economics, social status, or playfulness, or the reasons may be bur-
ied too deeply for clear expression. Or perhaps “all the above.” The young-
ster who watches the birds just knows that flying is something wonderful,
and may grow up to find some way to do it, and to give meaning to it.
Magic and superstition may be left behind when science and technol-
ogy come to dominate our thoughts, but humanity’s spiritual and emo-
tional needs must still be served. Again, flying may be an end in itself, or
a means to some other goal—riches, glory, sheer physical or intellectual
pleasure.

Motivation, ingenuity, the material wherewithal, and social acceptance
all are necessary ingredients for the successful pursuit of human flight.

The airplane and the space ship are not really “the end,” either; so we
will look at ways in which the dream continues, shaped by the results so
far. Time is a stream which does not end with us; it continues to flow
toward the future.



Part  looks at the intangibles, the concept of “flying” and its relation-
ship to the imagination in religion, art, and literature. Chapter  de-
scribes the inhabitants of heaven, and the symbolism associated with
height and flying. Chapter  explores the mythical and spiritual accounts
of flight as attempts to approach or conquer the heavens. In Chapter ,
we see the association of flight with intellectual freedom.

Part  focuses on the mechanics of flying and how the dream was
realized by small steps and diverse ways from the s to the present.
Each section and even each chapter has cross-connections to the others,
and it must always be kept in mind that the division is arbitrary. Thus,
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Chapter  contains the exuberant speculations of those just beginning
to find “invention” an important cultural pastime; Chapter  explores
mechanisms based on bird flight, and Chapter  presents kites, gliders,
and parachutes. Balloons and dirigibles, lighter than air, are the subject
of Chapter .

Chapter  follows the dream from the Wright brothers’ flight onward
into the future, and touches on some ways that the apprehensions of
early thinkers have proved all too accurate.

The difficulty we encounter in trying to separate the material into
reasonably coherent strands reflects the essentially holistic nature of the
story. It has been said that “time is what keeps everything from happen-
ing at once”—a linear account tries to keep everything from being said
at once, but plucking one strand from the web necessarily involves all
the others to which it is related. Our classifications are much like the
vertical bar divisions in sheet music; they help us mark time, but “they’re
not in the music.”4 [Original emphasis.] To help orient readers chrono-
logically, dates and relative chronology are given frequently throughout
the book, and a timeline is provided at the back.

Wings, kings, religion, horses, dreams, and myths; balloons, kites, sails,
and birds appear and re-appear. At each occurrence, I have tried to pro-
vide as much context as appropriate for the moment and for the pur-
pose of the discussion. The timeline, the index, and the glossary may
help those who wish to rearrange information; the bibliography and
suggestions for further reading may help those who wish more depth
on any given topic.

A word of warning: this account is nowhere near complete, nor does
it try to be. Whole books have been written, for example, on the artistic
expression of the association of flying with sex, or on examples of su-
pernatural, legendary, and mythical flight. Other books have concen-
trated on the principles of aerodynamics, on balloons and ballooning,
or on the “straight-line” history leading to the Wright brothers’ historic
flight. I have tried for some balance between acknowledging the impor-
tant material which can be found in almost any history of flight, and
exploring the less well-known material at the margins of the direct line.
I have emphasized human interest and cultural context, rather than
strictly technological contributions. The bibliography contains references
to material for further reading, as well as to books and articles directly
quoted in the text.
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deities AlOft

H
umans can run and swim, but not fly. This has been a mystery
from prehistory onward. Why is the air forbidden to us? Some-
thing so difficult to attain must surely be sacred, spiritual, spe-
cial. The air is insubstantial, yet can have dramatic and power-

ful effects; wind and breath partake of the mysterious as well. It is no
wonder that most cultures have seen the skies as a home to deities. Thin
air, invisible yet powerful, is a natural metaphor for the spiritual and
supernatural.

Deities fly, and deities create. Humans intertwine the creative power
of sex with their longings for connection to divinity and their yearning
to fly, until the strands form a complex web of symbolism and action.
The dark side of the supernatural is represented as well, with devils and
demons ready to snare the arrogant or unwary. Union with the super-
natural, like union with human lovers, can offer torment as well as delight.

Communication between heaven and earth depends on passage
through the air. Divine and human ingenuity have been fertile in devis-
ing means for accomplishing this; Jacob’s ladder, Elijah’s chariot, the
shaman’s “horse” as well as angels, doves, eagles, and ravens. Gifts, too,
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are a means of communication; the prayers and sacrifices made by hu-
mans are intended to convey a message of worship and devotion; deities
respond with physical and spiritual gifts to humans.

When the gift is the power of flight, its very nature bespeaks its origin
beyond the normal. Saints and kings draw their authority from this sign
of divine favor; simpler folk as well offer this evidence of their piety and
innocence.

   

Air, as one of the four basic elements of the ancients, has been both the
home of gods and a god in itself. Earth, fire, and water were domesti-
cated early in human history. Not so the air. Untamed, capricious, pow-
erful, and insubstantial, it remained the stuff of dreams and souls.

Howling storm winds eerily imitate human and animal sounds of
distress; the legend of the Wild Hunt, widespread in Britain and north-
ern Europe, tells of homeless souls and slavering beasts running end-
lessly through the heavens. The hounds of hell run with this pack; some-
times Odin rides at their head, perhaps accompanied by shrieking ravens.
Earthbound dogs bay at their windswept cousins, and humans huddle
indoors.

Gentle winds stir up metaphors of love, caresses, sweetness, and purity.
Life itself is inextricably bound to air and breath. It is noteworthy

that the Hebrew word “ruach” can be translated as either “spirit” or
“wind,” and it is ruach that moves upon the waters in the biblical Book
of Genesis, at the beginning of creation. God forms humans (Hebrew
“adam”) from the dust of the earth (“adamah”), and blows the “breath
of life” (“neshamah,” also meaning soul or spirit) into them.1 Similarly,
the Greek word “psyche” and the Latin “spiritus” are used to mean “soul,
spirit, breath of life” as well. In the Hindu Chandoya-Upanishad, we
find “when fire takes leave, it leaves on the wind. When the sun takes
leave, it leaves on the wind. When the moon takes leave, it leaves on the
wind. Thus the wind consumes all things . . . When man goes to sleep,
his voice takes leave on a puff of breath, and the same is true of his sight,
his hearing, and his thought. Thus his breath consumes all things.”2

Beyond the spiritual associations of the air, the very concepts of “up”
and “down” embody a value judgment. Verticality is embedded in our
language of aspiration and achievement—“higher power”—“higher
forms of life”—“fall from grace”—“fall off the wagon”—“rise to the
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occasion”—“depths of despair.” “Down to earth” means practical, the
opposite of idealistic, spiritual, creative, imaginative. Humans have few
instincts: one of them is the fear of falling. Is it any wonder that our
deities inhabit the skies, and the underworld is a fearsome place?

Height also brings extended vision. The watchtower is an ancient in-
vention. Mountains such as Sinai and Olympus are sacred ground. Sun-
gods and other heavenly deities are “all-seeing,” particularly when they
take the shape of birds. Indian deities representing the dawn and the
morning star travel in a sun-chariot and rescue people in distress. The
“birds-eye view” is panoramic. Horus the sharp-eyed hawk-headed Egyp-
tian god makes the connection explicit. So does the Hindu god Surya,
who can be either the sun or a bird.

Freedom to fly through the air seems the ultimate freedom, implying
ultimate power and authority and transcending physical and moral
boundaries. Certainly any deity worthy the name would possess such
freedom to act and to travel, to observe and control. In the Vedic Indian
tradition, the mountains originally had wings, and could fly. Indra, storm
and thunder god, cut the wings off the mountains with his thunder-
bolts; the amputated wings became thunderclouds.3 No doubt there
about who is The Boss.

To be omniscient and omnipotent it is necessary to fly, unless one is a
bodiless spirit immanent everywhere. What more natural dwelling place
for deities than the skies, the heavens? While some deities live within the
earth or in forests, oceans, and other terrestrial locations, by far the ma-
jority make their abode in the heavens, and it is to the heavens that fa-
vored souls may travel. Not all gods were able to fly at will, however: in
one Egyptian legend, a god is sent to a distant kingdom and it takes
seventeen months of overland travel to get there!4

,  ,   

Is the air masculine or feminine? When it comes to gender, the issues
become ambiguous and subtle. The gender assigned to the air, and to
the deities that represent it, often reflects the attributes and important
roles credited to each gender by society. Even when the earth is seen as a
fruitful mother, the gender of the sky may not be exclusively masculine.
The lower reaches of the air may be seen as more earthly and therefore
feminine; the thinner and more delicate upper air may then be consid-
ered masculine.
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 Our survival depends on the fertility of humans, beasts, and grains.
Fertility is one of the most ancient mysteries and subject of the most
ancient rites. The sexual act is central to early religions everywhere, and
remains an important element in modern theologies, East and West.
Sexual behavior, or its strict regulation, is intimately linked to commu-
nity prosperity. The Hebrew Bible thunders against the sexual rituals of
the neighboring peoples, “it is an abomination.” Other traditions see
the sex act as an important form of worship, public or private.

Sexuality in worship may be as straightforward and uncomplicated
as “Let’s do it, and hope the crops and herds get the idea” or as subli-
mated and abstract as the concept of the church as the Bride of Christ,
with all sorts of variations on the general theme. Intimacy with deities
may be a strictly practical matter—your friends are more likely to do
favors for you—or it may be a more spiritual yearning. In either case,
the most intense form of intimacy we can imagine is sexual, so it is not
surprising that we perceive our longings in those terms. Agape shades
into Eros without a bump in the road.

Visiting a Roman citizen’s home in the first two centuries .. you
might have seen a winged penis amulet around the matron’s neck, or a
group of such figurines arranged as a wind chime. Ancient Roman air is
gendered female, and one can only speculate on the symbolism, but the
small figurines, with their wings, puppylike hind legs, and winsome air,
seem quite playful.

Since storm and sun deities are usually masculine and moon deities
are often feminine, it is easy to assume that this is a “natural” gender
assignment, based on relative strength. We have to be careful, though,
because what seems obvious and natural to us may not be anywhere
near so clear to others. Even snakes and pillars, so obviously “mascu-
line,” have been seen otherwise; aboriginal Australians tell of the snake
goddess whose womb produced all animal life, and the pillar in the an-
cient Near East was often a shorthand form of the feminine Tree of Life,
sacred to the fertility goddess Astarte (sometimes known as Ishtar or
Ashera). Storms may be seen as masculine for their strength, or femi-
nine for their unpredictability or for the life-giving properties of the
rain. The moon’s variation may represent more than one kind of hu-
man cycle.

Take the Babylonian goddess Ishtar as one confusing example: god-
dess of love (and war!), she is also the goddess of thunderstorms. Just to
muddy the waters further, in some cities Ishtar was masculine, even
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within Babylonia. The female Ishtar came to be identified with the
Sumerian goddess Innana, who also ruled the storms. Ishtar and Innana
are also fertility goddesses, though they themselves never become moth-
ers. Rather, they are young, impulsive (stormy), and beautiful; maidens
rather than matrons.

On the other side of the earth, the Inca’s supreme creator deity was
Viracocha, god of both sun and storms. Viracocha’s daughter was the
moon-goddess Quilla, and his son was the sun-god Inti, portrayed as a
golden disc with a human face. Inca rulers were said to be descended
from Inti—divine descent is often an attribute of royalty. It makes gov-
ernment so much easier when local authority is backed up by religion.
Legends of kings in many lands included their ability to fly or to com-
mand the birds or winds, further evidence of their divine connections.
Kings in various Pacific islands were also considered divine, and were
not allowed to touch the ground lest their holiness seep away.

The sun is not always male, nor the moon always female. In Japanese
mythology, for example, the sun is feminine and the moon masculine.
Among the Hittites, a god controlled the storms, but the sun was vener-

Miniature winged penises,
Roman, from the beginning of

the Christian era. Figurines like
these might be worn as pendants

on necklaces or arranged
as wind chimes.

Courtesy and copyright

© British Museum
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ated as a goddess. To the Sumerians, Ishtar/Innana was the daughter of
their moon-god, Nanna. The Egyptians venerated both sun and moon
as masculine: Ra and Khensu. Hindus also gender both sun and moon
as masculine: Surya and Chandra. Chandra, the moon, has other names
to suit his various aspects as fertility god, as lord of Soma (the gods’
beverage), and others. The phases of the moon, so often seen as relevant
either to women’s monthly periods or to the life cycle of maiden, mother,
crone, in masculine form represent the ages of man: infancy, adoles-
cence, young adulthood, old age.

China too sang to a god of heaven, who rode in a chariot drawn by
winged dragons and decorated by feathered streamers. His hymn describes
the dark clouds around him, and compares his speed to that of “the horses
of the wind.” When Pei Ti (also known as Pak Tai) was elected as chief
minister to the gods, heavenly messengers brought him suitable robes
and shoes, as well as a “chariot of nine colors” to fly him to his new post.5

    

The pervasiveness of evil suggests that demons and malevolent beings
can also fly. The familiar Halloween witch on her broomstick is just one
example. In the Christian tradition, devils are fallen angels, previously
holy beings who rebelled against God and were cast out of heaven. For
several centuries, devils were depicted with feathered wings similar to
those of the heavenly angels; since about the thirteenth century .. they
have been shown with bat wings or other grotesque features, sometimes
even as hybrid combinations of serpent, bat, and other detested ani-
mals.

Ah, bats. Emerging in swarms from their caves at dusk, they seem the
very minions of hell. Their faces seem distorted parodies of our own.
Their wings are obviously webs between elongated fingers, again a dis-
tortion and parody of human features. Their male genitalia are large in
proportion to their bodies, and in erection display garish colors and
unusual shapes. And as if to emphasize their perversity, they sleep up-
side down, with their wings like cloaks wrapped around themselves. Their
ability to avoid obstacles in total darkness seems supernatural. Dark,
mysterious, inhabitants of the night, it is no wonder that bats were fa-
miliars of witches and the animal form for the bloodsucking “undead”
vampires of European legend. Modern biologists proclaim that bats are
innocent, peaceful creatures, feeding mostly on insects or fruit, but su-



   y 

perstition and tradition persist nevertheless. As with the gender assign-
ment of sun, moon, and air, the reputation of bats has a cultural basis
rather than a factual one.

Although the scaly winged dragon is sometimes a benign figure in Asian
contexts, in Christian iconography it is usually considered an enemy and
often symbolizes the Devil. On the other hand, the ancient Chinese god
of thunder and lightning, Lei Kung, is usually shown with bat wings. The
Koni people of Colombia (northwestern South America) consider bats
the first animals created, and think of them as spirits of the forest, trans-
formed birds, or shamanic messengers.6 Again we see that associations
which seem “natural” to some cultures are by no means universal.

Greek mythology contributes a substantial group of ghastly flying
females, in addition to such winged goddesses as Nike (Victory). The
avenging Furies, hideous women with blood dripping from their eyes,
relentlessly pursue those who commit murder and other crimes against
fundamental morality. The Harpies, half woman, half crow or raptor,
may originally have been conceived as ghosts or wind spirits, but are
more familiar as loathsome creatures sent to harass and punish. Me-
dusa was one of three terrifying Gorgons, gruesome women with
dragonlike wings and snakes for hair, whose glance turned humans to
stone. The Greek hero Perseus slew Medusa, and from her blood sprang
the winged horse Pegasus.

  

As theologian Neil Gillman has pointed out, if there is no communica-
tion between humans and their deities, there is not much point in hav-
ing religion.7 Humans everywhere send up prayers, and look for signs of
divine communication. At its most intense, communication may be ec-
static and sexual; it is no accident that one four-letter word meaning
“intercourse” is “talk.”

The methods of communication between humans and their deities
are as varied as the human imagination. One of the most basic is physi-
cal or spiritual ascension to heaven by worthy humans, and has been
part of every religion known thus far. Another method of supernatural
communication is the gift of flight to humans, though whether the source
be benevolent or malicious is often suspect. A third is the descent from
heaven of deities or their messengers, who may take the shapes of hu-
mans, animals (usually birds), or some unearthly combination. Although
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divine messengers of all faiths can fly, not all are pictured with wings. Of
all these methods of communication, birds have the most complicated
parts to play.

Since birds naturally inhabit the air, their association with the super-
natural seems obvious. Plato, in Phaedrus, tells us “The natural function
of the wing is to soar upwards . . . to the place where dwells the race of
the gods. More than any other thing that pertains to the body, it par-
takes of the nature of the divine.”8 William Blake, mystical poet of the
eighteenth century, sang “Arise you little glancing wings, and sing your
infant joy! / Arise and drink your bliss, for every thing that lives is holy!”9

Birds have been variously considered to be divine messengers, souls
of the departed, symbols of the spirit or of divinity, or otherwise in-
volved in spiritual affairs. The Zoroastrian spirit Fravashi which guides
the soul through life is shown with stylized outstretched wings; the five
ranks of feathers signify the five divisions of an earthly day, and proper
use of the five senses. Zeus took swan-shape to ravish Leda, and as an
eagle kidnapped Ganymede. In Sumerian myth, the hero-god Ninurta
overcomes Anzu, a monstrous bird, and wins the tablet on which is writ-
ten the responsibilities of the various deities. The most important Hindu
bird is entirely supernatural: Garuda, on whom Vishnu rides. While de-
scriptions of Garuda vary, they usually include some elements of the
high-flying or acrobatic birds such as the kite, the eagle, and the falcon.
Garuda figures prominently in several Hindu myths, symbolizing the
human search for spirituality. We will see more of Garuda in Chapter .

Birds are woven into the spirituality of diverse cultures. The very shape
of the bird in flight has been taken as a sign of the Cross. Brazilian leg-
end holds that all animals visit heaven to be blessed on the Feast of Our
Lady: for this holy occasion, birds carry their wingless brethren. In Ja-
pan, one sees freestanding “gates” called torii, literally “bird perches,”
which originally served as boundaries and gateways between the mun-
dane and the spiritual or divine. The departing soul of a warrior in a
Japanese creation myth emerges from his mouth as a crane. The French
poet and author Victor Hugo wrote

The bird, in Aser woods, seems
A soul in the green boughs
. . . And as if I had a soul
Made of birds’ wings.10
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The Rape of Ganymede, after a painting by Michaelangelo (now lost).
The calm expression on Ganymede’s face and the relaxation of his arms

contrast to the tension in his legs; he does not appear to be struggling.
The eagle’s head and neck wrap him protectively.
Courtesy and copyright © J.Paul Getty Museum, Los Angeles
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The allusion becomes more complex when we realize that ancient Egyp-
tians believed the departing soul took the form of a bird, and flew to the
afterlife to be judged by Osiris, and that Aser is a synonym for Osiris.
Osiris was often represented by a wooden pillar, symbolizing a tree.

Specific species of birds have been assigned particular spiritual roles
and attributes. Seeing one of these specially symbolic birds often im-
plies the transmission of some supernatural message, and the believer
will look to the circumstances for the particular details. The extreme
variation in symbolisms (even of the same bird) gives evidence of
humankind’s enduring desire to find meaning, and to our ancient pre-
occupation with birds of all kinds.

In modern times, along the coasts of Great Britain, many fisherfolk
believe that after death they return to this world as seagulls, kittiwakes,
or gannets. If such a bird appears soon after a death, it will seem to be
the soul of the recently departed, perhaps saying a last farewell. Or if the
bird appears during times of trouble or crisis, it may comfort people to
think that their kinfolk “on the other side” are looking out for them. On
some French and British coasts, storm petrels are said to be the souls of
harsh ship captains, or of drowned mariners. Shearwaters are sometimes
referred to as “damned souls,” unable to go to their eternal rest.

The lark might be considered almost pure spirituality: small, nearly
invisible against the earth or sky, it is a magnificent obsession to poets
who vainly yearn to sing so well. Arising to fly at dawn, singing to wel-
come the sun, it is no wonder that a group of larks is called an “exalta-
tion.” Percy Bysshe Shelley proclaimed to the lark, “bird thou never wert!”

The sacred Hindu literature is rich in birds with spiritual associa-
tions, among them Chakora, a partridge which loves the moon and is
said to feed on its rays; Chataka, a swallow which drinks only drops of
rain as they fall from the clouds; and Nilakantha, a blue jay sacred to Sri
Vishnu. Let us set aside what these mean to the devout Hindu, and seek
a more general interpretation. The familiar partridge is a timid ground-
dweller, the swallow an aerial acrobat, the blue jay an aggressive and
intelligent bird. One message to non-Hindus is that all of us, whether
practical “ground-dwellers” or idealistic “high-flyers,” can be nourished
by spirituality and that our own talents are precious and useful in ser-
vice to something other than, and perhaps greater than, ourselves. Is the
meaning “really there,” is it “true,” have we interpreted the symbol cor-
rectly? No matter. The crucial part of this exercise is that we not dismiss
the associations as mere superstition, but acknowledge that there is
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deeper meaning to be found by those who look for it. Humans of all
cultures, since the beginning of time, have searched for meaning as best
they could. Let us keep that in mind as we explore spiritual heritages.

Pueblo Indians of the American Southwest assigned mythic functions
to a great variety of birds; swallows, swifts, hummingbirds, and doves
were associated with the rain, the gloriously colored parrot family with
the sun, eagles and other raptors with the sky, and so on. The turkey
vulture, associated with death, became a symbol and facilitator of pu-
rification and rebirth as well. Whether the occasion was the temporary
journey of one’s soul during a trance, or the final separation of death,
Pueblo medicine men would invoke turkey vultures to assist in transi-
tion rituals between the spirit world and the everyday.

In the biblical story of the Flood, a dove brought an olive branch back
to Noah’s ark, as a sign that the waters had receded and that dry land was
available. Carriers of ordinary messages, it is not surprising that doves
were thought to carry messages between heaven and earth as well.

Doves are often used in Christian iconography to represent the Holy
Spirit. Doves may be seen in Christian religious paintings of all eras,
peeking out of the clouds or perched on the shoulders of saints or proph-
ets. In some, a dove is portrayed as impregnating the Virgin Mary through
her ear, the Word made Flesh (doves were thought to reproduce via
“kisses”). In others, the dove may hover about her lap, or be gliding on
the breath of God from above. In one legend, a dove is said to have
emerged from Joseph’s genitals and perched on his head, to designate
him as the Virgin Mary’s future husband. The sexual associations of the
dove are ancient, going back at least to the Assyrians and Greeks. Ishtar,
Innana, Venus, it seems all the great fertility goddesses were associated
with the milky-white dove. In more recent times, a Bohemian girl might
catch a dove, hold it to her bare breast while murmuring a love spell,
and then let it fly up the chimney—a vaginal symbol.

Clear erotic connotations have been softened by religious authorities
seeking to spiritualize ancient associations. Just as the biblical Song of
Songs, presented as an expression of earthly (and earthy) love, has been
interpreted as an allegory of God’s love for the Hebrews, so the dove has
been interpreted as an allegory of God’s spirit entering humankind, and
the reproductive power associated with the dove’s kiss became an alle-
gory of the breath of spiritual life infused into sinful humanity.

Ravens, and their cousins the crows, are among the most intelligent
of birds, and it is not surprising to find them playing important super-
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Juan de Flandes, The Annunciation, ca. –. There is a strong diagonal
element in the composition, from the angel’s upraised hand to the book
in Mary’s lap. Above the diagonal, the dove representing the Holy Spirit

and the lilies foreshadowing the crucifixion offer a spiritual balance
to the mass of the figures’ bodies.

Courtesy National Gallery of Art, Samuel H. Kress Collection
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natural roles. At Delphi, sacred to Apollo, a raven symbolized wisdom
and science. Odin, chief of the Norse and Germanic gods, depended on
his ravens, Huginn (Thought) and Muninn (Memory) to fly around the
worlds and keep him informed. It is interesting to note that the first bird
Noah sent out after the Flood was a raven, which never returned to the
ark. Among the Alaskan Inuit, Raven is the clever trickster god. In the
American Northwest, including Alaska, ravens play an important part
in creation myths.

As carrion-eaters, crows have a bad reputation in Europe, where they
are usually seen as prophets of death. In Europe and in other cultures
where black represents death or despair, black-colored birds are a spiri-
tual puzzle, since birds in general are symbols of life, freedom, and spiri-
tuality. Black birds often become multivalent symbols of both death and
rebirth, despair and hope, of soul and body. For instance, the blackbird
was often placed in depictions of the Virgin and Christ Child to fore-
shadow the crucifixion. Other times, the blackbird represents the forces
of evil, as when one flew in front of Saint Gregory and threw him into
agonies of sexual temptation.

 Eagles are frequent symbols of majesty, if not outright divinity. Strong
and swift, the eagle nests in high and inaccessible areas such as gods
might inhabit—indeed, most of the Greek gods lived on Mount
Olympus. Jupiter, the Roman god of rain, thunder, and lightning, is as-
sociated with eagles, as is his Greek counterpart Zeus. Roman emperors,
claiming divine ancestry, adopted the eagle as their rightful sign. The
eagle has been the emblem of several European states up through mod-
ern times. The United States of America shows a bald eagle on its na-
tional Great Seal, and on several coins. In the Hebrew Bible, before the
revelation on Mount Sinai, God reminds the Israelites that he brought
them out of Egypt “on eagles’ wings.”11 The phrase is clearly intended to
reinforce the impression of God’s power.

Cranes, those stately and long-lived birds, graceful in flight and mat-
ing for life, have inspired observers both East and West to associate them
with divinity and virtue. In China, the crane’s powerful wings are said to
convey departed souls to heaven, and the pious to higher levels of spiri-
tuality. The Immortals are often shown as riding on cranes.

Early Asian agriculturists looked to crane migration as indicators of
the season: planting was done as cranes went to their breeding areas in
the spring, and the cranes returned at harvest time. The vigorous, lively
dance of courting cranes, with its circular or spiral motion, became as-
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sociated with the sun and the coming of spring, with cycles of fertility
and death. The dance is widely imitated in Asian cultures, to comfort
the spirits of the dead.

In Japan, cranes are said to live a thousand years, and a relatively re-
cent tradition has developed of folding a thousand paper cranes to ex-
press wishes for health or peace. The connection between health and
the crane’s longevity seems clear; is it too cynical to suspect that the
connection with peace originates in their marital fidelity?

In Greek and Roman myth, the crane was associated with Apollo both
in his role as sun-god and as patron of poets. (Anyone who has heard
the raucous noises made by cranes must wonder about that poetry as-
sociation.) Europeans saw the crane as vigilant and loyal, standing guard
with a stone in its claw so that if it fell asleep, the sound of the falling
stone would waken it. Early Christians associated the virtues of cranes
with those of life in a monastery, guarding the faith.

We see here two distinct, although related, reasons why birds were
used as models in early and late Western attempts at human flight. First
is their obvious success at flying, and second is their symbolic associa-
tion with positive spiritual qualities. Even when would-be flyers turned
to engineering rather than magic as their preferred technology, the deep
symbolisms of birdflight remained part of their mindset. In their youths,
they watched birds and longed to join them. Physical, spiritual, and
emotional freedoms were the goal; engineering or magic merely the
means to that end.

If one imitates God, one is godly; if one imitates saints, one is saintly;
if you imitate birds, which have such rich symbolic meanings, do you
not also dress yourself in those same symbolic meanings?

   

Freud reminds us of the sexuality associated with birdflight:

When we consider that inquisitive children are told that babies are
brought by a large bird, such as the stork; when we find that the
ancients represented the phallus as having wings; that the com-
monest expression in German for male sexual activity is vögeln
[“to bird”: Vögel is the German noun meaning “bird”]; that the
male organ is actually called “l’ucello” [“the bird”] in Italian—all
these are . . . from a whole mass of connected ideas, from which we
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learn that in dreams the wish to fly is . . . a longing to be capable of
sexual performance. . . . Thus aviation, too, which in our day is at
last achieving its aim, has its infantile erotic roots.12

In our own times, the vulgar gesture known as “the finger” is also called
“the bird,” and the male organ is nicknamed “cock” in several languages,
East and West. Freud insisted that the dream of flight is erotic, with the
body as phallus. Erotic or spiritual, the drive is very strong. Indeed, the
erotic and the spiritual have been associated from earliest times, and it
is only a very short conceptual step from earthly fertility ritual to mysti-
cal union with the deity.

An ancient type of dedicated holy man, the shaman is found around

Man riding a cock, Greek plate ca. – ... The man’s anticipatory smile
and the gentle caress of his hand on the cock’s neck reflect the visual pun. Al-

though they do not seem to be hurrying, the composition is 
off-center and the man’s feet are jammed against the rim of the plate.
Lovemaking should not involve undue haste, yet has a definite course.

Courtesy Metropolitan Museum of Art (all rights reserved)
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the world, from the nomadic tribes of northern and central Asia to South
American native peoples, from Australian aborigines to African herds-
men. Clothing himself in feathers and skins associated with his familiar
spirits, dancing to the hypnotic beat of the drum, the shaman symboli-
cally ascends the axis of the earth until he “flies” upward into the spirit
world. The details of his ritual dress may differ from one group to an-
other, but there are always complex symbolic functions for each ele-
ment. Calling on the symbolic speed and stamina of the horse, the grace
and strength of the birds, and the guiding spirits who have offered to
assist him, the shaman’s ritual combines the physical with the spiritual.
He may physically ride a pole as if it were a horse, he may climb a tree or
ladder, the beating drum may even be called his “horse” as he is carried
away in ecstasy and communicates with the spirit world.13

Echoes of these symbolic elements are found almost universally in
other traditions. In Taoism, for instance, the immortals are portrayed as
dressed in feathers, and even in modern times Taoist priests are called
“feather guests” or “feather scholars.” Buddhists who have achieved cer-
tain levels of enlightenment are portrayed as floating above the earth,
sometimes seated on lotus flowers. The Hindu tradition includes Garuda,
the bird which Vishnu rides, as well as many other flying deities, spirits,
and demons. The guardian cherubim of the Hebrew ark of the covenant
are winged, and the terrifying militant celestial beings of Ezekiel’s vision
were winged as well. Divine messengers traveled up and down Jacob’s
ladder, an activity reminiscent of the shaman’s ascent to the spirit world.
The similarity is not surprising since there are a limited number of op-
tions for reaching heaven—one either flies, rides, or climbs. “High
places”—hills, mountains, even the famous biblical Tower of Babel—
serve as meeting places for humans and their gods.

Zoroastrians tell of a pious man sent as a messenger to heaven, three
hundred years after the prophet had established the religion, to inquire
whether the people were performing the commandments in the proper
manner or if they had fallen into error and hence impurity. Arday Viraf,
the messenger, traveled only in spirit, his soul separating from his body
after appropriate prayers and under the influence of a sacred narcotic.
One step at a time, he climbed up to each of the four heavens; the first
step took him to the “star track,” the second to the “moon track,” the
third to the “sun track.” Each step upward represented an increase in
brightness and a higher level of good living on the part of those who
were not Zoroastrians. The fourth heaven shone with “the radiance of
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Garôdmân the all-glorious,” and was reserved for pious Zoroastrians
alone. When he returned to his body, the assembled witnesses eagerly
questioned him, but he insisted on first things first—food and drink!
After which, he reassured them as to the acceptability of their rituals
and religion, describing the rewards of the righteous and the punish-
ments of evildoers.14

Horses also have a special place in the celestial symbolism, perhaps
because of their swiftness and strength. Wherever the horse is known, it
is regarded as the noblest of draft and riding animals, a fit mount for
divine beings and suitable to draw divine chariots. While deities are cer-
tainly capable of flight by their own powers, it is generally considered
more befitting their dignity and sovereignty for them to ride, either in a
suitable vehicle or directly on a supernatural animal.

The winged horse Pegasus may be the most familiar, but he’s not the
only myth in the stable. Horses symbolize the Sun in the ancient Vedic
texts of India. Horses also draw the sun’s chariot in Greek and Roman
mythology. Odin, chief of the Norse and northern European deities, rides
his eight-legged horse Sleipnir (surely an eight-legged horse is swifter
than one with merely the usual four); Odin’s handmaidens the Valkyries

Odin on Sleipnir, detail from a standing stone found on the Island
of Gotland, Sweden. The figure is very stylized and hard to interpret.

This image is displayed on many websites, including
http://www.pitt.edu/~dash/mythlinks.html
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ride their horses above the battlefield, picking up heroes who have died
in combat and transporting them to Valhalla. King Solomon of biblical
fame is said to have owned “the horse of the wind” and “the horse of
the clouds.” The prophet Elijah ascends to heaven in a fiery chariot,
drawn by fiery horses. There is an ancient Arab legend that God created
the horse from the belly of the South wind. Mohammed rode a winged
mare, Buraq, through six heavens, and entered the seventh on a flying
carpet.15

There are sexual overtones to the symbolism associated with the horse,
as well. The shaman’s pole at once represents both the axis of the uni-
verse and the “horse” that carries the shaman into a writhing religious
ecstasy hardly to be distinguished from the sexual. For cultures inti-
mately involved with the cycles of birth and death, mortally concerned
with fertility among themselves and their crops or livestock, the pole
will certainly evoke phallic imagery as it is held erect between the
shaman’s legs. Mounting and riding a horse also evoke sexual associa-
tions. Shakespeare expressed it for us, as the Dauphin of France speaks
of his horse as flying: “When I bestride him, I soar, I am a hawk: he trots
the air; the earth sings when he touches it; the basest horn of his hoof is
more musical than the pipe of Hermes . . . he is pure air and fire; and the
dull elements of earth and water never appear in him, but only in pa-
tient stillness while his rider mounts him.”16 The dialog then extends the
image of “riding” to sexual intercourse, and the Dauphin claims his horse
is his faithful mistress, allowing none but him to ride. One has only to
think of the rhythm of the horse’s movement, and the tactile sensations
involved, to understand the metaphor.

Jacob’s ladder and the shaman’s pole (or tree, or ladder), essence of
verticality, also represent the Tree of Life, link between heaven and earth.
Named Yggdrasil (“fearsome horse”!) in Norse and Germanic mythol-
ogy, the Tree sheltered the fountain Mimir, source of wisdom. Odin paid
an eye for a drink from Mimir. An evil serpent gnaws at the roots of
Yggdrasil, perhaps in mythic recognition that sexuality is a force for both
good and ill.

Both the Tree of Life and the Tree of Knowledge are featured in the
Genesis account of the Garden of Eden, the original dwelling place of
Adam and Eve. The focus of the Genesis story is entirely different from
that of Odin, however. The serpent in Eden is a tempter of humans,
rather than a threat to the Tree itself. Odin the chief god seeks wisdom;
Adam and Eve are humans, and their motives are complex. Expulsion
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from Eden, rather than the loss of an eye, is the price paid; and it is not
at all clear whether Adam and Eve gained wisdom or some other kind of
knowledge.

The world-tree shows up in the Hindu Rig-Veda, as well:

[] What was the primal matter (adhisthana)? What the beginning?
How and what manner of thing was that from which
The Maker of All, see-er of all, brought forth
The earth, and by his might the heavens unfolded?

[] His eyes on every side, on every side his face,
On every side his arms, his feet on every side—
With arms and wings he together forges
Heaven and earth, begetting them, God, the One!

Buraq. This image is typical of those found commonly in Muslim
countries. When the figure of Mohammed is included, he commonly
wears a veil; it is prohibited in most (but not all) Muslim traditions

to depict the face of the Prophet.
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[] What was the wood? What was the tree
From which heaven and earth were fashioned forth?
Ask, ask, ye wise in heart, on what did he rely
That he should [thus] support [these] worlds?17

Heaven and earth are bound together by the Tree; climbing it will
surely bring you to heaven. Notice the abundance of images here: God
forges the world, begets the world, forms it from the wood of a tree. No
one word, no one phrase can convey the essence of God or God’s cre-
ation. Each symbol is multivalent, shimmering between meanings as
an optical illusion shimmers between images, but still insufficient. The
mystery and complexity are simply too difficult to express. Climb the
tree, embrace the tree, feel its substance, reach for communion and union
with God in heaven, experience what you cannot put into words.

God is portrayed here as having “eyes on every side, on every side his
face, . . . his arms, . . . his feet . . . ” Surely the personification of an omni-
scient and omnipotent being! Why does God use both “arms and wings”
to forge and beget the universe? Why arms rather than hands, and is this
word the choice of the original author or a rough approximation by the
translator? And what mythic, symbolic purpose could those wings be
serving? Do they instill the breath of life? Do they beat the rhythm of
the seasons? Do they fan the spiritual flames of the sacred forge? Or do
they tell us that manual skill alone is not sufficient? All answers are “cor-
rect” in that they display facets of the greater truth glimpsed within the
symbol.

  

Cultures worldwide and throughout time have agreed on this: the abil-
ity to fly has important spiritual qualities, and at the very least, for hu-
mans, signifies more-than-human status. It can be a gift from the di-
vine, a snare set by the forces of evil, or an achievement after deep and
perhaps morally suspect study. The act is always full of meaning, either
way.

Most dramatically, the transition from human to divine or immortal
status is marked by flying to heaven. The Hebrew prophet Elijah ascends
in a fiery chariot, Mohammad rides Buraq, Jesus is resurrected from the
dead. At about the same time that Pei Ti was elected as chief minister to
the gods, a bit over five thousand years ago, the legendary Chinese em-
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peror Huang Ti became immortal and ascended to heaven on a dragon,
or perhaps on a creature with the body of a horse and the wings of a
dragon. This creature was strong enough to carry Huang’s wives and
ministers as well. Some officials of lower rank tried to come along by
grabbing hairs of the dragon’s beard, but the hairs did not hold and the
hangers-on fell to the ground.

Huang Ti had earned his promotion by introducing a large number
of useful artifacts and teaching his people new skills and concepts: writ-
ing, coinage, the bow and arrow, wooden houses, boats, and govern-
mental institutions. Silkworm culture, the spinning of silk thread, and
the weaving of silk textiles are credited to his wife or wives, who also
were carried to immortality in heaven. It is not specified what his minis-
ters did to deserve being taken along, but presumably they gained merit
by helping to establish good government.

Much more recently, in the second century .., Chinese legend tells
of another pious man, Tung Yung, who was rewarded by “The Spinning
Damsel” (a goddess) with two sons. One of the sons had fleshy wings in
his armpits. When this son was full grown, he unfolded his wings and
carried his father up to heaven to “rejoin” his mother.

Flight can be given as a gift from the gods to those deemed worthy,
without being accompanied by the gift of immortality. The gift may be
a one-time event, or more long-lasting. Evil spirits may also confer the
power of flight to their devotees; the familiar image of witches riding
broomsticks is just one example. The divine association of kings is often
signified by their ability to fly, or to harness the denizens of the air; saints,
sages, prophets, shamans, and yogins18 demonstrate their spiritual pow-
ers by traveling through the air.

There is nevertheless often some ambiguity in particular cases, as to
whether the gift of flight is of divine or demonic origin or simply the
result of intense study and arcane natural knowledge. When misunder-
standings occur, the flier may be physically attacked or subject to or-
deals or religio-judicial trials.

In the Christian tradition, saintly flight is associated with chastity,
while flying witches and warlocks include perverse sexuality in their ritu-
als. Beyond the phallic symbolism of the broomstick, the “Witches’ Sab-
bath” is said to have included orgiastic abandon, bestiality, and sexual
congress with the Devil himself, for both men and women.

The claim that the ability to fly had been gained by purely secular
means was viewed with deep suspicion well into the nineteenth century.
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Scientific American reported in  that a woman who had ascended in
a balloon from Lisbon and attempted to land in a rural area was greeted
as a demon: some villagers fled, others fell to their knees in prayer, yet
others gathered weapons and offered defiance to the devil.19

Christianity offers many examples of flight as a sign of divine favor.
Saint Thomas Aquinas is said to have hovered three feet in the air dur-
ing his ecstatic devotions before the crucifix at the church of Saint
Dominic in Naples. Fasting, praying, and purging oneself of gross ma-
teriality were the most common avenues to mystical flight. Saint Mar-
garet of Hungary, Saint Bernard, and Saint Catherine of Siena are among
those whose religious zeal earned them the power of levitation.

Franciscan monk Saint Joseph of Copertino (not to be confused with
the father of Jesus) earned his privilege in another way. He was physi-
cally and mentally handicapped, and had a sweetly childlike disposi-
tion. His birdlike flight seems to have been the result of a spiritual sim-
plicity and delight in praising God. He flew so many times—more than
a hundred flights and levitations are attributed to him—he earned the
name “aviator saint.”20 One Christmas Eve at Copertino, Joseph “first
began to dance about as a result of his great joy, and then . . . flew like a
bird through the air from the middle of the church to the top of the high
altar . . . where he calmly remained . . . for about a quarter of an hour
without knocking over any of the lighted candles . . . and without setting
alight any part of his vestments. The shepherds [playing flutes and pipes
before the altar] were astonished beyond measure.”21 On another occa-
sion, having flown up to a tree branch in his ecstasy, he was unable to get
down after he recovered. The saint who flew and perched in a tree like a
bird had to be rescued like a cat, with a ladder.22

  ,    

We long for union, or at least communication, with our deities. Lacking
any physical means to this end, we turn to symbolic ones. Sex, religion,
flying, dragons, horses, birds, and bats are parts of a symbolic web tying
us to heaven. To paraphrase an axiom from mathematics, “things con-
nected to the same thing are connected to each other.” The particular
details may vary with place, culture, or religion, but the elements are
universal.



       y 

 

q

ArtificiAl Wings
And tHe

ImitAtion of GOd

W
hat would it mean, to domesticate the air? Physical flight,
freedom to move about in the heavens, is just one part of it.
Mastery must include the spiritual, emotional, and symbolic
aspects of the air as well. Thus, a human’s ability to fly can be

taken as a sign of other masteries: perhaps the result of deep study, of
extreme piety, or of black magic. Conversely, when the spinners of leg-
end wish to attribute great power or honor to their subjects, we hear
tales of flying.

Western cultures have used flight as a metaphor for romantic and
spiritual love through symbol and myth. The construction of artificial
wings by mythological tinkerers and smiths (such as Daedalus and
Wayland) have provided cautionary tales consistent with the theology
of the ambient culture. These myths are teaching-stories, conveying richly
woven examples of behavior and its consequences.
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Freedom to move through the air also signifies other freedoms: to
move in three dimensions; to move with speed unhindered by connec-
tion to the earth; to escape from captivity; and in a metaphorical sense
to move from corporeal physicality to bodiless spirituality. We break
our bonds, and speak of letting our imagination fly free, of flights of
fancy, of being “free as a bird.”

As flying represents the ultimate in freedom, a caged bird is the ulti-
mate symbol of captivity. In the words of the poet William Blake,

A Robin Red Breast in a Cage
    Puts all heaven in a Rage.1

The images used by poets are not arbitrary. They speak to us and are
filled with meaning precisely because they express so well our own
thoughts.

   

The word “myth” is seriously misused in popular speech. We look at
simplistic versions of ancient stories, unaware of the deeper meanings
they held for the people who believed them, and we scoff that such things
could never have happened. We use distorted and superficial summa-
ries to prove to ourselves that we are superior to such superstitious, primi-
tive folk. If our own religions were subjected to such treatment, they
would look little better.

Americans tell stories which embody our secular myths: Washington
and the cherry tree, the Pilgrims and religious freedom, Abraham Lin-
coln and the log cabin, the rags-to-riches stories of Thomas Edison and
Henry Ford. “If they aren’t true, they ought to be.” Our secular myths
are so deeply embedded in our thoughts that we do not recognize them
as such, even when reality fails to measure up. Democracy, freedom,
honest government, even-handed justice, equal economic opportunity—
these concepts are embodied in myths which guide our aspirations and
benchmarks against which we measure events and behavior.

Far from being simple fiction or easily dismissed pieces of folklore,
myths are serious attempts to symbolize complex abstract and spiritual
values. Ambiguity is often at their core, reflecting the fact that life can-
not usually be represented in stark black-and-white clear-cut terms.
Mircea Eliade, eminent historian of religion, commented, “one charac-
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teristic which is specific to a symbol [is] its multivalence, which is to say
the multiplicity of meanings which it expresses simultaneously. This is
why it is sometimes so difficult to explain a symbol, to exhaust its sig-
nifications; it refers to a plurality of context and it is valuable on a num-
ber of levels.”2 Myths are symbols in narrative form. If we read only the
literal story, we have missed the point.

     

The flight of arrows across sexually charged space has long been a sym-
bol of both desire and physical union. Eros shoots piercing arrows into
those he would afflict. The correspondence is explicit in a painting by
Lucas Cranach the Elder, of a grumpy toddler Amor (Love) holding his
arrow close to his body in an unmistakable erect position.3

For Christians, Love’s arrow gained another meaning. Christianity,
in contrast to Greek religion, sought to separate spiritual from carnal
love. For ordinary folk, the sheer jump to physical celibacy was too diffi-
cult, so physical love was gradually sublimated into the spiritual. Physi-
cal love was seen as a metaphor for the spiritual quest, and desire was
deflected from human beings to God himself. Gian Lorenzo Bernini’s
sculpture of Saint Theresa and the Angel, in which the (smugly?) smiling
youthful male angel stands holding an arrow ready to plunge into a faint-
ing, ecstatic Theresa, illustrates this beautifully.4

Poetic literature from the Middle Ages and the Renaissance resounds
with a complex metaphor: Love gives us wings, we make the choice be-
tween flying to earthly or spiritual love. In an agonized series of poems
written after the death of Laura, his beloved-from-afar, Petrarch sees
himself scolded by Amor. Amor claims that Petrarch always had wings
but failed to use them properly; if he had done so, he would have as-
cended to Heaven to lie beside Laura in pure, chaste bliss. Flight is “an
expression of both sexual and spiritual longing.”5 Dante’s Divine Com-
edy teaches a parallel lesson: Beatrice, symbol of spiritual love, teaches
Dante to use his wings for upward, spiritual flight rather than base de-
scent into earthly lust.6

In most societies, the sacred and secular are not separated; all of one’s
life is subject to religious values and regulations. In that sense, as Eliade
points out, “all symbolism begins as religious symbolism.”7 Ananda
Coomaraswamy extends that concept when he insists that art which con-
veys no meaning is literally “in-significant” and not worthy of the name.8
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The capacity for abstract thought, religious or secular, depends on sym-
bols. How else to represent the intangible and unseen?

The myths embodying and teaching abstract concepts are older than
the words to name those concepts. Eliade offers as an example, “The
words expressing the concepts of transcendence and freedom [were de-
fined] relatively late in the history of philosophy” yet our ancient sys-
tems of myth and religion deal intimately with these fundamental is-
sues. In his words: “many symbols and myths relating to ‘magical flight’
and celestial ascent are used to signify these spiritual experiences [tran-
scendence and freedom]”9 and “ . . . the desire for absolute freedom
ranks among the essential longings of man, whatever his cultural pe-
riod and his form of social organization.”10 This desire is a fundamental
part of what makes us human in the first place, and we use the idea of
flying—symbolized by wings—to express our longing.

Eliade observes that symbols and myths retain their power long after
the words have been found, and long after the cultures which hold them
dear can no longer be called “primitive.” In his words, “. . . in folk-lore, in
the history of religions and in mysticism; . . . the imagery in question
[flight and ascension] was always that of transcendence and freedom . . .
upon the different but interconnected planes of the oneiric, of active
imagination, of mythological creation and folk-lore, of ritual and of
metaphysical speculation, and, finally, upon the plane of ecstatic experi-
ence, the symbolism of ascension always refers to . . . ‘liberty of move-
ment’, freedom . . . ”11

Wings still carry us to spiritual and emotional heights.

 

The sense of freedom is central to thoughts of flying: physical, spiritual,
or intellectual freedom may be sought in the skies. Myths involving flight
reflect this, whether they speak of simple physical escape, the ability to
fly as a sign of spiritual advance, or the transformation of the soul into a
bird.12

When we look around at flying-tales, we are immediately overwhelmed
by their abundance and variety. The sheer ingenuity of the human imagi-
nation is staggering. How can these tales be presented without washing
the reader away in the flood? All too often we are given mere flat catalogs
of beliefs and stories, without any indication of their significance or sym-
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bolic context for the cultures in which they arose. This takes the form of
“All cultures have the same myths, with minor differences” or “The Egyp-
tians believed this, the Chinese believed that, the Indians something else.”

Classifications which sort by such superficial features as “with or with-
out wings” or “riding on animals or carried in a vehicle” necessarily miss
the point. To lump together, for example, the ascent to heaven of the
Chinese emperor Huang-Ti13 aboard a dragon with that of Jesus after
the Crucifixion, and simply classify them both as “mystical” with the
note that such ascents are associated with spirituality and the achieve-
ment of immortality, is to lose most of their significance.14 The differ-
ences carry important messages.

Even those accounts which trace a story from one geographical loca-
tion to another, detailing the adaptations made along the way but giving
no interpretation of why the changes were made, leave out the truly
important aspects of the journey.

Unfortunately, cataloging or simple description is the predominant
mode of reporting in comparative accounts. It mirrors the mindsets of
the people doing the reporting. In some instances, the classifiers truly
believe all religions (or “belief systems”) to be equivalent and are intent
on showing similarities. In other cases, the flatness reflects an attempt to
be “scientific” and “nonjudgemental,” to avoid privileging one belief sys-
tem over another. Other reasons for the lack of context may be ethno-
centrism or perhaps a simple denial that these stories or beliefs could
have any function beyond mere entertaining folktale or superstition.
Indeed, the myths are usually described in such simplistic terms that it
is all too easy to believe “that’s all there is.”

European and American scholars, acknowledging our cultural debts
to Mediterranean and Near Eastern sources, have mostly focused on my-
thologies which we believe have directly contributed to our own pat-
terns of thought. As a result, there is abundant interpretative material
about some mythologies available for those who read European lan-
guages; for many others, including most of the African, Asian, and Oce-
anic cultures, such studies remain to be written.

Ignorant as we are, perhaps the superficial categories are the best we
can do for the present. They do have the virtue of showing that the same
full range of potential mechanisms for flight has occurred to societies
around the world. No single culture has a monopoly on spiritual, tech-
nical, or mechanical imagination. Here you will find just a sampling of
this variety.
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The book you hold is as guilty as the rest in not providing context for
non-Western myth. The best I can hope for is that you will realize what
is missing, and not dismiss the potent mythologies of alien cultures with
“Oh, how strange” or “Oh, how quaint,” or worst yet, “Oh, how primi-
tive.” We will take an in-depth look at some familiar myths and literary
works as examples of the richness which can be hidden in them. I would
like to persuade you that similar richness must lie within other myths
we know less intimately.

The myth of Daedalus and his son Icarus is perhaps the most familiar
of the myths about flying. In its simplest form, the myth reminds hu-
mans of their folly in trying to reach the abode of divinity by using
mundane means. Icarus flies too near the heavens, the wax holding the
feathers to his wings melts from the heat of the sun, and he plunges to
his death before his father’s horrified eyes. When we look more closely,
however, we see multiple meanings in the story.15

The word “Daedalus” literally means “skilled artificer” in Greek, and
the mythical character represents all tinkerers and inventors.16 Some-
times Daedalus is portrayed as a human, sometimes as a demigod. In
this particular instance Daedalus had been commissioned to design and
create a maze in which Minos, King of Crete, could hide the Minotaur,
the half-bull, half-human offspring of his wife’s infidelity. A further com-
plication is the fact that the bull had been a gift from Poseidon, god of
the sea, intended as a sacrifice. When Minos failed to sacrifice the bull,
Poseidon caused Minos’s wife to lust after it. Thus, the very existence of
the Minotaur is a result of the king’s defiance of the gods.

To feed the Minotaur, Minos demands that young men and women
be sent as tribute from Athens. Daedalus confides the secret of the maze
to the king’s daughter, and she helps the young Athenians escape. As
punishment, the king imprisons Daedalus and Icarus, who then escape
via Daedalus’s further ingenuity. Artificial wings are to be their vehicle
to freedom, but Icarus flies too near the sun.

Clearly, one important element of this narrative is the interplay of
technology with human values both admirable and ignoble. Another
important element is hubris, the arrogance of humans who wish to join,
defy, or compete with the gods. Related to hubris is the question of con-
trol or mastery, of self-discipline and skill.

Daedalus the human engineer and designer is also a metaphorical
reflection of Hephaestus, the Greek god of blacksmithing and mechani-
cal invention (the Romans called their smith-god Vulcan). In some sto-
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ries, Daedalus is credited with being the father of sculpture, particularly
sculpture which imitates life; the arms, legs, and eyes of his statues are
alleged to move. Hephaestus himself is also supposed to have crafted
women automata (robots) of gold to serve him. In another myth, sculp-
ture is said to have sprung from the “seed” of Hephaestus, spilled on the
ground after Athena (goddess of wisdom) defended herself vigorously
against his attempt at rape. An alternate version has Hephaestus and
Athena collaborating willingly in the creation of sculpture.

A common element in these origin-myths is the association of sculp-
ture with both intellect and artifice, as well as with the incomplete or
inadequate creation of biological life. Daedalus, as the human mirror of
the divine Hephaestus, ties heaven and earth together. The association
of Daedalus the engineer with flight, with sculpture, with questions of
morality are all part of the multiple layers of meaning incorporated
within the mythic structure as a whole.

There are many versions of each myth, from different geographic ar-
eas and different times. Each version serves the purposes of the folks
who use it, and each group shapes and reshapes the myth to respond to
their own concerns. We, too, select from the story-buffet, preferring myths
that speak to our own longings. We retell the story that has Daedalus
and Icarus flying with artificial wings from Crete, and ignore the version
in which “wings” are simply a poetic metaphor for the sails on a ship.17

The mythic association between flying and the creative imagination
that we find in the Daedalus and Icarus story is strengthened by the
story of the winged horse Pegasus. With a stroke of his hoof Pegasus
brings forth the Hippocrene spring, whose waters are a source of poetic
inspiration. The deeper and darker roots of creativity are suggested
by Pegasus’s own origin; he arose from the blood of the snake-haired
Gorgon, Medusa, after she had been beheaded by Perseus.

The story of Bellerophon, prince of Corinth, and his relationship to
Pegasus brings us full circle back to the issue of hubris, of the dangers of
arrogantly “flying too high.” With the aid of Athena, Bellerophon had tamed
Pegasus and used him in the performance of heroic adventures. One such
adventure was the slaying of the Chimera, a fire-breathing monster that
had the head of a lion, the body of a she-goat, and the tail of a dragon.
When Bellerophon in his pride tried to ride Pegasus to the top of Olympus,
to join the gods, Pegasus threw him off and Bellerophon thereafter wan-
dered disconsolately about, pursued by misfortunes. Pegasus was given a
permanent place on Olympus bringing Zeus’s thunderbolts to him.
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Nathaniel Hawthorne retold the story of Bellerophon and Pegasus for
children, including among his characters a shy and delicate child who
believed in Pegasus when everyone else, including Bellerophon, had given
up hope of ever seeing the winged horse. Hawthorne ended his tale with
the words “But in after years that child took higher flights upon the aerial
steed than ever did Bellerophon, and achieved more honorable deeds than
his friend’s victory over the Chimaera. For, gentle and tender as he was,
he grew to be a mighty poet!” [Exclamation mark in original.]18 We can
see multivalence here: the “flight” of Pegasus carried Bellerophon to ad-
venture and heroic deeds; carried the young boy’s imagination to heights
of poetry; carried the instruments of the chief god’s primary function.

Another Greek flight-myth focusing on the danger of hubris is the
story of Phaëthon. A demigod, son of the sun god Helios and the nymph
Clymene, Phaëthon demanded as proof of his noble birth that he be
allowed to drive the sun-chariot across the sky one day. It is easy to imag-
ine the young man, proud of his parentage, and the mocking taunts of
his skeptical companions. We have all been through this, we all know
the cruelty of childhood and adolescence. We can almost hear the con-
versation between Phaëthon and his father. Helios reluctantly granted
permission (every parent knows the feeling!), but Phaëthon was unable
to control the spirited horses which drew the chariot. He approached
too near the earth, scorching fertile land into desert; then too near the
heavens. Zeus felt compelled to slay the young man in order to save the
world from destruction.

We should be careful to differentiate between simple “imitation” of
the gods, which seems to be permissible in Greek thought, and the over-
weening pride which leads to hubris. It is not Daedalus himself who is
punished, but Icarus. Similarly, Phaëthon and Bellerophon are tolerated
and even encouraged, until they overstep themselves.

Another, more subtle subtext of these flight myths is the issue of re-
sponsibility and control. Icarus and Phaëthon are too immature, too lack-
ing in self-control to be entrusted with dangerous technology. Neither
one of them recognizes or acknowledges his limitations, a fatal flaw. It is
not the technology itself, but human misuse of it, which leads to disaster.

  

In sharp contrast is a story from India about a weaver who loves a prin-
cess. His friend, a carpenter, makes a wooden airship in the form of
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Garuda statue in Puri-Ubud, Ubud, Bali. The intricate detail is
typical of Balinese woodcarving. In various Hindu traditions, representations

of Garuda vary widely, from bird-headed human to almost
completely bird-like creature.

Courtesy Sharon Millman
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Garuda, the bird on which the god Vishnu rides. The weaver dresses to
impersonate Vishnu and flies on the Garuda-airship to the princess’s
rooms on the seventh story of the palace. The seduction is complete;
who could resist such a courtship, and so noble a lover? The princess
believes herself the consort of a god, and her father the king is delighted
to be allied with Vishnu. Thinking that his daughter’s liaison gives him
special privileges, the king becomes arrogant toward the neighboring
kingdoms. They resent this, and perhaps not fully convinced of the
Vishnu alliance, rise in armed resistance. The king calls upon the pseudo-
Vishnu, who feels doomed one way or the other; surely the king would
execute him if the deception became known! The young weaver decides
to maintain his disguise and go down fighting. He helplessly and hope-
lessly takes to the air on the mechanical Garuda with a bow and arrow.
The real god Vishnu, fearing that a defeat of the impersonator will re-
duce his own credibility, enters the weaver’s body and achieves victory.
Afterwards, the weaver confesses. He is not punished either by Vishnu
or by the king. Rather, the king honors and rewards him, giving him the
princess in marriage and endowing him with a large estate.19

Since all of these stories have rich symbolic meanings, as they are
retold the narrators often make “improvements” to suit the customs and
values of their audiences. Even today, classic stories are retold in mod-
ern terms; producers give us Shakespearean plays set in more recent
periods to help us see that the meanings of the stories are timeless, and
Shakespeare himself mined still older works. Eugene O’Neill reset the
ancient Greek tragedy of Electra in the American Civil War, as Mourn-
ing Becomes Electra.

Changed motifs and emphasis can be clearly seen in film versions of
Frankenstein. In Mary Shelley’s  book, the monster begins as a gentle,
benign creature who learns hatred only when he is cruelly mistreated by
those who can see his ugliness. (A blind old man treats him kindly.) The
monster becomes murderous only after Victor Frankenstein, in a be-
lated fit of remorse at his previous act of creation, destroys the female he
had promised to create as a trade for the monster’s promise to retreat
from all contact with humans. Shelley’s emphasis is on innocence be-
trayed, and on the consequences of many varieties of human behavior.
Her book was strongly influenced by scientific investigations of electric-
ity in the half-century before she wrote; Franklin’s kite had shown that
heaven’s lightning was the same stuff that could be produced by rub-
bing fur or amber, and Luigi Galvani’s twitching frog legs made a direct
link between electricity and life.
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Heaven’s lightning brought to earth, and shown to be an animating
life force; could scientific analysis of the soul be far behind? All this
seemed to promise exciting new ways for humans to “play God,” with all
the philosophical and moral choices that entailed.

In film versions, the monster is usually presented as being vicious
from the beginning, an object lesson in the evils associated with the
hubris and arrogance of imitating God in the creation of life. The films
give the handsome young Dr. Frankenstein a grotesque assistant not
present in the original book; the assistant’s appearance and repulsive
personality are intended to represent the twisted motives and inevitable
doom of Frankenstein’s experiments. These changes in the storyline are
not simply adaptations to the film medium, they are fundamental alter-
ations in the meaning of the story itself. “Playing God” is no longer a
morally neutral activity, to be shaped for good or ill; it is an absolute evil
with no shades of possible human benefit, no further moral choices to
be made.

The Greek myth of Zeus in the form of an eagle kidnapping the hand-
some young prince Ganymede may have been the model for a popular
Buddhist tale, the subject of many paintings and sculptures all along
the trade route called the Silk Road, which reached deep into China.20

Zeus was notorious for infidelity to his wife Hera, but this is one in-
stance in which he brought his human lover home with him. Ganymede
became cup-bearer to the gods of Olympus, displacing Zeus’s own
daughter Hebe.

In the Buddhist version, a bodhisattva takes the form of a Garuda in
order to abduct a married woman with whom he has fallen in love. I
wonder what prompted the Buddhist storyteller to make these particu-
lar substitutions: instead of a god, he gives us a human destined for en-
lightenment; instead of an eagle, the new version has a supernatural
bird taken from the Hindu tradition; and instead of a handsome young
prince, a married woman! The homoerotic elements in the Ganymede
story were acceptable to Greek society; stealing a woman already mar-
ried is generally frowned upon in all cases. What are the new symbolic
associations of the revised story? We may find a clue by looking more
closely at the Garuda element.

Imitation of Garuda occurs frequently. In one tale, the wife of a rich
man’s son was kidnapped by a powerful king. Her husband enlisted
five young friends to help reclaim her. One friend is the son of a rich
man, one of a physician, one of a painter, one of a mathematician (!),
one of a carpenter and one of a smith. The carpenter’s son constructed
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a mechanical Garuda, and the painter’s son decorated it to resemble a
live bird. Their scheme is successful; the rich man’s son reclaims his bride
and flies off with her, back to his companions.

In a Sanskrit version of the story, there are only three young men
rather than six—one brave, one possessed of vast knowledge, and one
proficient in magic. All three are courting a Brahmin’s daughter. She is
kidnapped by an ogre, and the mechanical Garuda is used in her rescue.
Neither of these versions involves any hint of disapproval for arrogance
or presumption in imitating divine attributes.21

Look again at these tales, seemingly so simple. What a different color
and texture they acquire when one realizes that the bird Garuda sym-
bolizes the ascent from the material plane to the spiritual. Suddenly, the
young men become archetypes and symbols themselves, representing
known social groups or values, and the woman who is kidnapped and
rescued (or the princess who is wooed and won) seems to represent
their souls. The kidnapper may represent the nagas, serpents who are
Garuda’s traditional enemies; or he may represent “lesser gods” who dis-
tract worshippers from Vishnu. While the Bhagavad Gita proclaims that
the ability to worship at all is a gift from Vishnu even when directed
toward the lesser gods, Vishnu declares “Mine come unto me;” the truly
faithful revere Vishnu alone. Those who worship the lesser gods “pass
with those they worship,” fading away as all material things must do.22

Those who effectively imitate Vishnu reap great spiritual rewards.
“Riding Garuda” implies a journey toward God. The effectiveness of

the mechanical Garuda further teaches that we are capable of construct-
ing our own vehicle to Heaven. Yet it is not enough merely to construct the
vehicle, we must also use it wisely, or the rescue is incomplete. And if a
soul is diverted from its true goal by a false Garuda, into the service of an
otherwise admirable personage (even a bodhisattva) who is yet not fully
enlightened, that too is a loss of potential. Suddenly, what appeared to be
a simple adventure tale is revealed as a profound theological statement.

Indian tales also mention other forms of air travel, in mechanical
airships attributed to Greek manufacture, the secrets of which were for-
bidden to non-Greeks. The Greeks had a high reputation in India for
mechanical ingenuity, and it is possible that this fame was exaggerated
to include yet more marvelous contraptions than had actually been made.
Certainly, there are no Greek accounts of such airships in their own land.

If we look for mythic elements in these Indian tales of Greek airships,
we find considerations of oath-breaking, of loyalty, of marital fidelity,
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and of priorities. When Indian rulers demand to know the secrets of
airship manufacture, all these issues arise for the men who hold this
knowledge. In each case, the artisan refuses to share the secret, though
his livelihood, his life, or his spouse be forfeit. We may not learn much
about the real Greeks from these myths, but we have no doubt about the
ideals held by the Indians.

In Norse mythology, as with Indian tales, there is also no issue of
hubris. Mortal men who die valiantly in combat are brought up to
Valhalla, the abode of the gods, by the warrior female Valkyries, there to
feast and make ready for the final combat between the gods and their
adversaries. There is a clever smith in the Norse tales, Volund (also called
Wayland or Wieland), who is imprisoned and crippled by a greedy, an-
gry king. Volund crafts artificial wings and escapes; there is no divine
punishment for imitating the gods. Volund does have revenge, unlike
Daedalus; before escaping, he rapes (and impregnates) his captor’s
daughter and slaughters her brothers, making their skulls into jeweled
cups for the king’s table.

Volund’s leg tendons had been cut by the king who imprisons him;
both Hephaestus and Vulcan, smith-gods of Greece and Rome, were
lame. The widespread mythic image of the crippled smith may hint at a
darker truth; perhaps the earthly smiths or artificers were so important
to their towns or villages that they were deliberately maimed to prevent
escape, as a bird’s wings might be clipped. The practice may then have
become ritualized and legitimated by the myths. An alternative inter-
pretation offers the notion that a cripple may still be useful to his society
although he cannot hunt or farm. Which is “true”? For moderns, the
second lesson is more acceptable no matter what the original might have
meant. The very ambiguity of myth allows it to be instructive across the
ages and across cultures.

The Finnish smith deity, Ilmarinen, is not crippled, although he sel-
dom receives the rewards promised for his efforts. His name derives from
the Finnish word “ilma” for air or wind, and he is sometimes cast as a
thunder god or wind god as well as a smith. Perhaps, as some scholars
insist, the connection lies in the blast of air from the smith’s bellows as
he forges; only one more step of the imagination takes us from the stormy
wind and the blast of the smith’s bellows to the breath of life. Ilmarinen
too, like Daedalus and Hephaestus, fashions a woman from metal, but
she remains cold and lifeless. Were the Finns wiser, in maintaining a
sharp distinction between the organic and the artificial?
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We can see the limits of the smith’s control over his creations in the
story of Ilmarinen’s wooing, rune  of the epic Kalevala. Ilmarinen
wishes to marry “the Fairy Maiden of the Rainbow, of Night and Dawn
the Daughter.” She welcomes him, as he has already forged a magical
treasure called the Sampo as a wonderful gift for her. When Ilmarinen
comes to claim her, however, her mother, Louhi, sets Ilmarinen three
“impossible” tasks to be done.

Ilmarinen asks his intended bride for advice on how to accomplish
each in turn. The first task is to plow a field of vipers “without touching
beam nor handles;” he forges a magic plowshare and harnesses a horse
of fire. The second is to muzzle a certain wild bear belonging to Tuoni,
god of death; he forges a steel muzzle. The third and most difficult task
is to catch “the monster-pike” in Manala, the Death-land.

This third task is qualitatively different from the first two. It is the
only one for which Ilmarinen creates a free agent, and that free agent
has wings.

Then the suitor, Ilmarinen,
The eternal artist-forgeman,
In the furnace forged an eagle
From the fire of ancient wisdom;
For this giant bird of magic
Forged he talons out of iron,
And his beak of steel and copper;
Seats himself upon the eagle,
On his back between the wing-bones,
Thus addresses he his creature,
Gives the bird of fire, this order:
“Mighty eagle, bird of beauty,
Fly thou whither I direct thee,
To Tuoni’s coal-black river,
To the blue deeps of the Death-stream,
Seize the mighty fish of Mana,
Catch for me this water-monster.”

Only in this third task does Ilmarinen encounter active opposition,
and he falls into mortal danger; the magic artificial eagle rescues him,
captures the monster pike (on the third try) and eats most of it, leaving
only the head for Ilmarinen. Ilmarinen has issued orders, but the details
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are left to the bird’s interpretation, and it goes well beyond the simple
instructions when it eats the “mighty fish of Mana.”

Ilmarinen scolds him for spoiling the evidence, whereupon

. . . the bird of metal talons
Hastened onward, soaring upward,
Rising higher into ether,
Rising, flying, soaring, sailing,
To the borders of the long-clouds,
Made the vault of ether tremble,
Split apart the dome of heaven,
Broke the colored bow of Ukko,
Tore the Moon-horns from their sockets,
Disappeared beyond the Sun-land,
To the home of the triumphant.23

The bio-technological construction is clearly an independent entity
here; even the god-hero Ilmarinen’s powerful magic cannot control it.
The mighty bird shakes and splits the heavens, breaks the rainbow, dis-
places the Moon, and disappears. Think about that for a moment: What
are the implications for the gods’ other free-agent creations, the humans?
What does it mean that “the home of the triumphant” is “beyond the
Sun-land”? Defiance of the gods is quite a different case here than it was
in Greek mythology.

Each myth—Daedalus and Icarus, Helios and Phaëthon, Pegasus,
Ilmarinen, Volund, Garuda, and all the rest—embodies and teaches the
deep truths and values of the societies they represent. Each displays some
relationship between the gods, the heavens, and humankind. These truths
are ambiguous, full of nuances and shades of meaning, rather than be-
ing expressible in sharply drawn sound bites. The listener or reader is
first drawn in by the drama of the story itself, and only later comes to
realize the lessons it teaches.

  

Legendary kings, supreme rulers, surely had—or sought—dominion over
the sky, through wisdom or brute force. From Etana in Sumer to Solomon
in Israel, from Alexander the Great in Macedonia to Kai-Kawus in Per-
sia, and from Bladud in Britain to Shun in China, there echo tales of
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aerial exploits. Flying seems as necessary and natural to heroic kings as
their crowns.

Myth and legend often shade into one another. Such a tale is that of
Etana’s journey to heaven. It begins with a primeval conflict between
“the” eagle and “the” serpent, traditional enemies. In the Sumerian myth,
interestingly enough, the eagle is the offender and the serpent an inno-
cent victim. After the eagle eats the serpent’s children in violation of
solemn oaths he and the serpent had sworn to each other, Shamash the
sun-god advises the serpent how to trap him. The eagle disregards his
own son’s warnings and is crippled by the serpent and cast into a pit
to die. Etana, the first recorded king of Sumer, rescues the eagle (with
Shamash’s advice) and earns his permanent gratitude. When Etana’s wife
is suffering in childbirth, the eagle offers to carry Etana up to heaven to
obtain medicinal herbs from the gods. Etana clings to the eagle, “breast
to breast . . . his hands on the quills of his wings.” Why Etana trusts the
oath-breaking eagle is not explained.

As they rise toward the heaven of Ishtar the mother-goddess, the eagle
bids Etana “look down at the earth, and see how it is.” Each time Etana
looks, there seems to be less dry land and more water, until “the earth is
submerged, and all is ocean.” Etana is overcome by the sight: “I see how
the earth has vanished. . . . My friend, I wish not to ascend to heaven. Halt,
I pray thee, that I may return home to the earth.”24 It is not the air or the
height that daunts Etana in the end, it is homesickness for dry land.

What a strange preview of the Earth’s actual appearance from space,
the “big blue marble,” mostly water! It is an even stranger concept when
you look at a map of Mesopotamia (in modern Iraq). Not even from the
top of the highest local mountains would you get the impression that
the seas surround the land. Where might the Sumerians have migrated
from, that the sea so dominated their thoughts? Etana was no sailor, but
he shared the sailors’ ancient fears.

Ancient Hebrew and Arabic legends demonstrate King Solomon’s wis-
dom, and favor in God’s eyes, by recounting his fluency in all animal lan-
guages and his ability to command the animal kings. Among them is Ziz,
king of the birds, who swiftly obeys all Solomon’s instructions and carries
him wherever he wishes to go (an echo of godlike power and dignity). Ziz
also acts as a vassal to Solomon, sending his own subjects on missions to
serve Solomon’s desires. Is something lost, that might be seen by the sharp-
eyed inhabitants of the air? Ziz will make sure that the birds do their best to
find it. Solomon domesticates the air by exerting sovereignty over the birds.
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Alexander the Great of Macedonia, he who smote through the Gordian
knot and who after years of stunning military success wailed that there
were no more worlds to conquer, had a clever idea. He fastened spears to
each of the four corners of his chariot, and harnessed eagles in such a
way that they could almost but not quite reach the raw meat atop each
spear. Thus as they tried to eat, they would lift up his chariot and he
would assault heaven itself. Not surprisingly, there are conflicting re-
ports of the outcome.

The great Persian poet Firdausi tells a similar story about Kai-Kawus,
an early shah, adding the elegant touch of a glass of wine in the shah’s
hand as he traveled upwards. Alas, the eagles could not reach the heav-
ens, but became faint and had to return to earth.25 Firdausi wrote at
the turn of the eleventh century .., and does not pretend to know the
truth:

He bound a lamb’s leg from every spear-head
Brought four strong eagles, tied them to the throne,
And took his seat, a cup of wine before him.
The swift-winged eagles, ravenous for food,
Strove lustily to reach the flesh, and raising
The throne above earth’s surface bore it

cloudward.
Kawus, as I have heard, essayed the sky
To outsoar angels, but another tale
Is that he rose in this way to assail
The heaven itself with his artillery.
The legend hath its other versions too;
None but the All-wise wotteth which is true.
Long flew the eagles, but they stopped at last,
Like other slaves of greed. They sulked exhausted,
They dropped their sweating wings and brought

the Shah,
His spears and throne down from the clouds to

earth. . . .
Instead of sitting on his throne in might
His business then was penitence and travail.
He tarried in the wood in shame and grief,
Imploring from Almighty God relief.
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No divine punishment for hubris here, but personal disgrace and disap-
pointment. Humans cannot rise to heaven by their own devices.

Long before King Arthur, Britons were ruled by King Bladud, whose
legends are particularly hard to untangle. The many versions vary wildly
in their details. Bladud is credited with founding the city of Bath, and
dedicating the medicinal springs to Minerva, but that is beside the point
for us. Bladud may be descended from Bryttys (or Brutus), after whom
the British might be named. Bryttys is said to have sailed to Britain from
Greece sometime in the twelfth century ..., stopping at an island where
priests of Diana regularly jumped off a tower as part of her worship,
hoping that their “wings” would work. (Ovid, writing at the beginning
of the Christian era, describes the island and the rituals, but somehow
fails to mention Bryttys.) Or maybe the priests threw suspected thieves
off the tower, and those who were saved by their billowing clothing from
death on the rocks were declared innocent. Or maybe the tower was
dedicated to Apollo. And maybe Bladud himself studied magic, prepared
wings for himself, and in  ... jumped off Apollo’s tower in Trinovant
(now London), his death ending his twenty-year reign. It is pretty cer-
tain that Bryttys and Bladud were something special, and so surely they
must have made some attempt to fly—or so the legend-spinner’s rea-
soning goes. Apollo being the most intellectual of the gods, it is only
fitting that Bladud should have come to a tragic end by crashing into
Apollo’s temple.26

Early in China’s recorded history, we find Shun, whose tradition
places him in the years  to  ... Shun’s mother died when
Shun was young, and his father remarried. Unlike the stereotypical
European tales of a wicked stepmother and weak-willed father, how-
ever, it was Shun’s father himself who took a dislike to the son of his
first wife. The father hatched several plots against Shun, but Shun mi-
raculously escaped each one, with his filial piety and exemplary behav-
ior undiminished. Finally Shun’s virtue brought him to the attention
of the Emperor, Yao, who sent his two daughters to teach Shun “the art
of flying like a bird.”

An ancient Chinese record recounts: “Shun’s parents . . . made him
plaster a granary and [they] set fire to it . . . Shun donned the work-
clothes of a bird, and flying made his escape.” Another version may be
more plausible to moderns: “Ku Sou bade his son Shun build a granary
and ascend it, and thereupon set the structure on fire. Shun, who stood
on top of the tower, spread out two large reed hats which he used as a
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parachute in making his descent, and landed on the ground unscathed.”
When their plot failed, Shun’s parents tried another, sending him down
into a deep well and heaping stones on it. “Shun donned the work-clothes
of a dragon and crawled out of the well.” Shun’s skills and virtue paid
off: he married the emperor’s daughters, and eventually became em-
peror himself.27

These legends serve mythic functions, as examples of virtuous be-
havior or extraordinary powers that give shape and meaning to the na-
tional personality. If a useful myth is not handy, we are likely to make
one up, as parson Weems invented the story of George Washington and
the cherry tree. The ability to fly, or to command the inhabitants of the
air, is a quality almost universally attributed to the greatest heroes.

  

The borderlines between magic, religion, and technology are not always
easy to find. It boils down to the question, “Who’s in charge here?” Do
we compel spirits to obedience through magic, do we apply knowledge
of natural phenomena to achieve our goals, or are affectionate deities
inclined to give us what we ask for when we go through the proper po-
lite forms? Magic and technology seek mastery, religion offers possibili-
ties. The boundary between magic and religion is especially blurry, since
priests from time immemorial have offered wonders on demand as evi-
dence of their divine connections and favor.

One powerful magic principle is that of similarity. Voodoo dolls, for
instance, gain their power from their likeness to their subject. The heart-
shaped leaves of the plant digitalis purpurea were used for heart ailments
from medieval times and perhaps earlier. Does the fact that we moderns
use digitalis for heart ailments prove that the principle of similarity is
scientifically correct? No, because the principle does not hold up when
applied to some other cases. Liverwort, for example, resembles the liver
but it has no medical effectiveness at all.

Outward appearance is just one part of similarity; symbolic connec-
tions are even more important.

Symbol often becomes so closely associated with the thing symbol-
ized that the two seem synonymous. The horse is the wind, and the wind
is a horse; the bird is the soul, the Holy Spirit is the dove. Not so long
ago, as human history runs, it was widely believed that names had some
intimate correspondence with the thing named. Ananda Coomaraswamy
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points out that all art is symbolic, and insists that art and theology are
fundamentally the same thing. When we manipulate the symbol, we
manipulate the thing—or the deity—it is connected to.28

Belief in the power and reality of symbols is still deeply embedded in
our psyche. We behave toward the symbol as we would behave toward
that which it represents. Pictorial arts have their origin in similarity-
magic, and still serve religious and spiritual ends in all societies we know.
Modern scholars find it necessary to remind us that “the menu is not
the meal” yet when the flag is burned or stepped on, or a crucifix is
immersed in urine, or an icon of the Madonna is decorated with dung,
people take to the streets in vigorous protest. Athletic teams become
such powerful symbols that fans often resort to violence in their behalf.

Magic is definitely a “technique,” a way of domesticating the super-
natural in the same way that crafts and sciences domesticate the mate-
rial world. With magic, humankind asserts mastery over the supernatu-
ral. There are definite procedures to be followed: certain equipment,
particular spells, exact timing, carefully prepared recipes, prescribed
movements and personnel. If the desired result is not forthcoming, there
must be a fault in the spells, in the recipes, or in some other detail—
failure cannot be due to the will of the spirit being commanded, since
that will must bend to properly performed magic.29 Indeed, we might as
well call magic a part of technology, one that seeks to harness super-
natural rather than physical forces.

From earliest times, magic and technology have co-existed, coopera-
tively and mostly interchangeably, both of them tools for bringing an
unruly world under our dominion. Knowledge of the spiritual world is
theology; mastery over it is magic. Knowledge of the material world is
science (for millennia, classified as part of philosophy); mastery over the
material world is technology. And to what end did we compel the spir-
its? For material reward, just as we compel biology, physics, and chemis-
try to serve us by technological means. We bend both spiritual and ma-
terial techniques to our will, to improve our quality of life.

In the context of magic, the gift of flight is not freely given by God or
gods, but forced from them by humans. “If we knew the right magic, we
could fly” is not so different from “if we could build the right machine,
we could fly.” The one seeks to utilize the spiritual, the other looks to the
material. For most of our history, both types of mastery were equally
appealing and valid. Learned men, “mages,” were expected to study both
the spiritual and material worlds.
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One thought-provoking example comes from fifteenth- and seven-
teenth-century Chinese illustrations of a classic text from the second
century .. The illustrations show a self-propelled wheeled flying cart
carrying two individuals of the mythical Chi-Kung people. The wheels
are toothed, and closely resemble a waterwheel. In the earlier drawing,
the clouds seem to be pushing against the wheel. Did the artists think of
air as a fluid driving the cart? Was this an imaginative application of a
technological idea which simply did not become physical reality in the
Far East?30

Archytas, Greek philosopher and mathematician, is said to have con-
structed a wooden dove which could fly, though it could not lift itself off

the ground. The Dove of Archytas has confounded scientists and engi-
neers for millennia. Descriptions are maddeningly indecipherable in
modern terms, and it is nearly impossible to tell whether the whole tale
is a complete fiction or might just possibly contain some plausible grain
of truth. Histories of aviation usually include the Dove, along with wide-
ranging speculations as to what might have been its mechanism and
motive power. Older commentaries especially were prone to “throwing
around them an air of mystery and secrecy well calculated to delude the
unlearned into the belief that it required the aid of a spiritual agency,
which could only be acquired by those whose learning entitled them to
hold communion with saints and demons.”31

Roger Bacon, often called the father of modern science, claimed, “It
is certain that Ethiopian sages have come into Italy, Spain, France, En-
gland, and those Christian lands where there are good flying dragons;
and by an occult art that they possess, excite the dragons, and drive them
at top speed through the air. . . . ” Where might Bacon have gotten such
an idea? Possibly from the “Letter from Prester John,” which was circu-
lating in Christendom at that time. The “Letter” was fiction, and Prester
John a pure legend, but that was not apparent in Bacon’s day. There
were serious rumors of a Christian king, variously called John Presbyter
or Prester John, in lands to the east of Palestine, and when the “Letter”
appeared it was taken literally. Among other things, it speaks of won-
drous things to be seen in and around India, including dragon-tamers.
As for the good flying dragons in such Christian lands as Italy, Spain,
France, and England, Bacon was liable to credit reports without looking
too deeply into their origins; he knows, for instance, of an expert who
has completely thought out the way to make a flying machine that works,
though no one has seen it.32
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For those who look to the future, science fiction writer Arthur C.
Clarke offers his law: “Any sufficiently advanced technology is indistin-
guishable from magic.” A man flying through the air with artificial wings
is clearly making a technological attempt; we know the natural prin-
ciples he is using. Or do we? One of the most common magical prin-
ciples is imitation or similarity; that is the basis for copulation as fertil-
ity rite, for example. Is our aviator imitating the birds as an exercise in
magical similarity, or because he thinks he understands the philosophi-
cal (scientific) principles of birdflight? Look at the white-knuckled pas-
sengers on an airliner; how many of them know and trust the principles
at work?

To fly when supported only by spells is clearly magic. Or is it? If you
climb into an airplane cockpit, invoke the spirits of flight, press certain
buttons in a predetermined sequence, run through a checklist, speak
certain words, wait til the red lights all turn green, and pull back on the
yoke, is that magic or technology? If you construct wings that look like
birds’ wings, cover them with feathers, and flap mightily, is that applied
science or similarity-principle magic? Gustav and Otto Lilienthal began
in this way, imitating stork wings, and they are counted among the pio-
neers of modern aviation.

If we have no idea what principles are involved, we cannot tell the
difference between technology and magic; it could be either one. As far
as the white-knuckled airline passengers are concerned, if they had been
raised in a society that claimed that the principles of magic are effective,
they would not hesitate to ascribe their flight to magic.

What could be the foundation for the story of Kibaga, brought to us by
explorer Henry M. Stanley? Kibaga was a Ugandan warrior who used effi-
cient bombardments from the air to achieve his victory. He was rewarded
with a wife from the conquered tribe, who eventually betrayed him to his
death. Kibaga flies of his own power, rather than riding any mechanism
or animal. Were the composers of this legend thinking of religion, magic,
or technology? As Berthold Laufer comments, “If this tradition had been
recorded in recent years, we should be inclined to trace it to the influence
of World-War stories spreading to Africa, but it was recorded . . . in 

when there were no Zeppelins and aeroplanes in sight.”33

When we look back at pre-Renaissance days, the picture gets terribly
muddied when we see heroes and deities use mechanical means to fly.
Mercury’s winged helmet and heels, Ilmarinen’s magical bird, the imi-
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tations of Vishnu’s Garuda, all imply techniques that could be learned
and used by mortals. The Greek demigod Perseus (his father was Zeus,
his mother a mortal princess of Argos named Danaë) receives winged
sandals and other magical equipment from nymphs; folklore abounds
with tales of flying carpets, seven-league boots, and other magic-tech-
nology. It is no wonder that people try jumping from towers with wings
of their own manufacture!

A more recent painting by Swedish artist Hans Baldung-Grien illus-
trates the synergy and the distinction between natural and artificial flight.
It depicts Mercury, life-size, standing on a hill overlooking a valley. He is
wearing the usual winged helmet and sandals, but the wings are lifeless,
grey-colored, obviously stylized and artificial. His crotch, however, is
covered in gloriously colored feathers which are growing from his own
flesh, and he has a similarly colored small tail of feathers at the base of
his spine. The contrast between intrinsic, organic, life-giving flight and
the artificial flight represented by the helmet and sandals could not be
more explicit. Yet it is the artificial symbols, the helmet and sandals, that
are used to identify the god as Mercury and distinguish him from the
other gods.

In these cases, no clear distinction is made between mechanical and
“supernatural” flight. Both types occur in the context of religion, and
both types are also attributed to intense study and learning. In the Chris-
tian tradition we have the story of Simon Magus, a magician attracted
to Christianity by the superior quality of Jesus’ miracles. Simon is inter-
ested only in the supernatural powers to be harnessed, not in the spiri-
tual values of the religion itself. In all the various versions, the grand
finale comes in Rome, when Simon demonstrates his power to fly. Saint
Peter, watching, prays until the demons supporting Simon let go and
Simon falls to his death.

,  ,   ,  

Willie Sutton was asked why he robbed banks. “Because that’s where the
money is.” Climbers insist they want to reach the tops of mountains
“because they’re there.” It might be said that people want to fly just be-
cause it ought to be possible—a challenge, a “mountain.” So are the
womblike depths of the sea, but they do not call to us in the way that the
heavens do.
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Flying is a challenge, but not just because the air exists. Through the
ages, the dream has been fed by other dreams: of spirituality, of fame
and fortune, of benefit to humanity, of personal achievement, of virility.
To meet this challenge, to accomplish this dream, we have called into
service every spiritual and physical resource we have: magic, religion,
science, and technology.
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 

q

Travel to
Extraordinary

Kingdoms

T
ravel brings us to strange places, none stranger than when we fly.
What a wonderful wide spectrum of symbolic functions flight
has served in art and literature: creative, escapist, utopian, spiri-
tual, satirical. We have Pegasus and the Hippocrene spring of

poetic inspiration, high-flying imaginations, interplanetary flight to
absurdity in Voltaire’s Micromegas and to science and mathematics in
Kepler’s Somnium. We have Cyrano de Bergerac’s fanciful and pun-
gent Flight to the Moon, and the intellectual adventure of Jules Verne’s
“science fiction.” We have arrows of love and longing, spiritual flights
and earthy desires. All these and more employ flight as a symbolic
vehicle.
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  

The word “poet” derives from the Greek for “maker, creator.” Drink from
the Hippocrene, the wellspring of imagination drawn forth by the hoof
of the winged horse Pegasus, and you become a poet, a maker, whose
words can then fly of their own accord. Again, flight represents the ulti-
mate freedom: creativity, the fundamental attribute of the creator. A
maker of words—a craftsman in language—perhaps most closely ap-
proaches the creativity of the Holy One of Christians and Jews, whose
Word brought forth the universe. The Rig-Veda of the Hindus describes
the winged celestial musicians, the Gandharvas, as the archetype for
human poets.1 Plato agrees, “the productions of all arts are kinds of po-
etry, and their craftsmen are all poets.”2

Unrestrained, soaring flight symbolized the ultimate freedom of the
soul. Giordano Bruno, monk and freethinker of the sixteenth century,
titled this poem “Philosophical Flight.” The unknown translator kept
the sonnet form of the original, but had to torture the English a bit in
order to do so. The antique flavor suits it, though, and repays the effort
of the attentive reader:

Now that these wings to speed my wish ascend,
The more I feel vast air beneath my feet,
The more towards boundless air on pinons fleet,
Spurning the earth, soaring to heaven, I tend:
Nor makes them stoop their flight the direful end
Of Daedal’s son; but upward still they beat.
What life the while with this death could compete,
If dead to earth at last I must descend?
My own heart’s voice in the void air I hear.
Where wilt thou bear me, O rash man? Recall
Thy daring will. This boldness waits on fear.
Dread not, I answer, that tremendous fall:
Strike through the clouds, and smile when death is

near,
If death so glorious be our doom at all.3

Come look again at Daedalus and Icarus. See Daedalus, the careful
engineer, artful sculptor, and loving conservative parent, fashion wings
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for his son and instruct him in their use. See adolescent Icarus, heedless
and ambitious, exultant in his new abilities, fly exuberantly toward the
sun regardless of consequences. Here is an eternal tension between ra-
tionality and emotion, enacted in every generation and every society.

Emotion calls to emotion. “Tis better to have loved and lost, than
never to have loved at all.” Those who see poets as misunderstood out-
casts, possessed and driven by implacable and insatiable muses, find
Icarus a perfect mythological symbol. Bruno was a monk, but could not
cage his thought. “Dread not . . . that tremendous fall: Strike through the
clouds, and smile when death is near, If death so glorious be our doom
at all.” The imagination must fly, come what may.

The French Romantic poet Théophile Gautier put it well, in the nine-
teenth century: “The fate of Icarus frightened no one. Wings! wings!
wings! they cried from all sides, even if we should fall into the sea. To fall
from the sky, one must climb there, even for but a moment, and that is
more beautiful than to spend one’s whole life crawling on the earth.”4 As
these poets saw it, Satan, Prometheus, and Icarus took parallel risks in
challenging God. The challenge to society was implicit in this vision; the
poet, the maker, the creative person in all fields (and some named such
men as Napoleon and the scientist Cuvier among the poets), was neces-
sarily doomed to be a misfit. Yet the poet was helpless in service to his
muse, his “genius.” Victor Hugo described the creative force as a speed-
ing hippogryph, half horse, half eagle, and the suffering poet as taken
for a wild ride:

Terror-stricken, he shrieks, you fly on relentlessly.
White-faced, exhausted, mouth agape, overcome

with the speed of your flight
He hunches in fear;
Each step that you take seems to dig his grave.
Finally, the destination! . . . he leaps, he falls,
And is once again King.5

Another French Romantic poet, Leconte de Lisle, admonished:

Better than the hunt of eagles . . .
Man! leap up into the resplendent air.
The old earth, beneath, keeps silent and dwindles.6
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   

Flights of fancy, in literal and metaphorical senses, allowed authors to
offer critiques and alternatives under the guise of whimsical entertain-
ment. The miracle of language and the power of words was recognized
in many cultures; the proper words could summon gods to one’s bid-
ding. Knowing a god’s “true” name was equivalent to controlling the
god’s actions. Mere mortals were even more to be controlled by words,
seduced by sweetly constructed falsehoods. Hence the need for those

Kevin Grossman
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who would challenge the existing powers to pretend that they spoke of
faraway places, “not here.” Modern politicians call this sort of pretense
“maintaining plausible deniability.”

By “flying away” and placing stinging absurdities in a clearly imagi-
nary setting, the authors could lodge their tongues firmly in cheek and
deny that any correspondence or contrast with their own social or po-
litical environments was meant. “Flight” to faraway places worked hand-
in-hand with the poet’s free-flying intellect; what more natural place for
such flight than the moon and outer space? What could be further from
“here” than the insubstantial heavens and the unreachable heavenly bod-
ies? Even better, the biting commentary supposedly coming from the
realm of Divinity and Truth would sting all the more.

Widely acknowledged forefather of the genre is Lucian of Samosata,
who flourished in the second century .. Lucian traveled throughout
the Roman Empire, eventually settling in Athens to write pointed sat-
ires of the superstitions and philosophical beliefs of his time. It was more
than a thousand years before other satirists followed him into the fic-
tional heavens.

Two of Lucian’s satirical works, The True History and IcaroMenippus,
include a trip to the moon. Lucian begins The True History by pointing
out the fine quality of his work, particularly “the veiled reference under-
lying all the details of my narrative; they parody the cock-and-bull sto-
ries of ancient poets, historians, and philosophers; I have only refrained
from adding a key because I could rely upon you to recognize as you
read.” Lucian continues, “My subject is, then, what I have neither seen,
experienced, nor been told, what neither exists nor could conceivably
do so. I invite my reader’s incredulity.” What he really invites is his read-
ers’ educated guesses as to the objects of his satire, while insisting that
nothing is to be believed and no harm is meant. If he were standing in
front of us, he would bat his eyelashes and smirk.

In The True History, Lucian speaks in the first person, describing how
his ship is lifted by a mighty whirlwind and carried to the moon. His
crew first encounters a river of wine, complete with huge footprints in
the ground and a sign “Dionysus was here.” At the head of the river are
grapevines whose “upper part was a woman, complete from the loins
upward.” The vines invite kisses, and some “made further amorous ad-
vances; and two of my comrades who yielded to these solicitations found
it impossible to extricate themselves again from their embraces; the man
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became one plant with the vine, striking root beside it. . . . ” Could there
be a clearer description of helpless addiction?

The remainder of the crew are captured by Endymion, ruler of the
moon, who is at war with Phaëthon, ruler of the sun, over the right to
colonize a barren land which lies between them.8 (Fighting over “barren
lands” and other useless pieces of real estate would seem to be an endur-
ing human tendency.) Lucian provides ample absurd detail about the
composition of each army and the conduct of the battles. Readers in his
day would likely have recognized such contingents as the Garlic-men,
the Millet-throwers, and “from the North, . . . , flea-archers.” The
flea-archers are accompanied by the wind-coursers, who move “through
the air without wings; they effect this by so girding their shirts, which
reach to the ankle, that they hold the wind like a sail and propel the
warriors ship-fashion.” Eventually, a peace treaty is concluded, and
Endymion allows the earthlings to return home.

It should be noted that the sail-shirts of the wind-coursers would
sound plausible to Lucian’s readers, a touch of homey practicality amidst
the absurdities. Further development of this concept, from the sixteenth
century onward, would eventually lead to the invention of the para-
chute. For the moment, it is enough to point out that our ancestors were
acute observers, and no dummies when it came to ingenuity. As I have
heard a physics professor say, Why do we think we can look down on
people who built the pyramids with hand tools?

In IcaroMenippus the protagonist disdains to use the wax which proved
the downfall of Icarus. Menippus, the hero, uses one wing of an eagle
and one of a vulture, considering these the only ones suitable to bear the
weight of a man. We are immediately struck by the contrast between the
two birds, one usually considered to represent the noblest aspirations of
humanity and the other an ignoble carrion-eater, universally despised.
The effect is surely intentional; the fact that Menippus must snare two
birds, and discard the unused wing of each, draws our attention to the
contrast and to its allegorical significance.

The distinction is alluded to only once in the text, when Menippus is
on the moon and trying to see some detail on the Earth. The philoso-
pher-physicist Empedocles suggests that Menippus exercise the arm to
which the eagle’s wing is attached, so that the sight in the corresponding
eye should sharpen until it resembles that of the eagle. Thus Menippus
is able to see the essential pettiness of earthly vanities and values. Lucian
is employing a two-pronged attack, as a high-minded eagle-eyed ana-
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lyst who yet also sees his prey as dead and rotting. The eagle’s eye reveals
humanity’s faults; we can only imagine what would happen if the
vulture’s qualities were invoked.

We can also savor Lucian’s slyness in naming Menippus as his charac-
ter; the actual philosopher Menippus lived about three centuries earlier,
and was famed as a satirist in his own right. Exotic settings, such as a
descent into Hades, were a specialty of Menippean satires. How appro-
priate to put Menippus on the moon, and put satire in his mouth!

Menippus/Lucian mocks the entire community of philosophers and
pseudoreligious. He begins the tale by recounting his frustration with
philosophers and his determination to seek truth in Heaven. His ap-
proach is another touch of practicality, like the sail-shirts of the wind-
coursers. Attaching the bird wings to a sturdy leather harness, Menippus
makes “experiments, first jumping up and helping the jump by flapping
my hands, or imitating the way a goose raises itself without leaving the
ground and combines running with flight.” He next launches himself
over the Acropolis, and having landed safely begins longer flights: “I
took to starting from Parnes or Hymettus, flying to Geraea, thence to
the top of the Acrocorinthus, and over Pholoe and Erymanthus to
Taygetus.” Once sure of his skills, he flies to Olympus and above. There
he meets characters who challenge his science, his morals, his theology,
and his philosophy.

At the conclusion of his wanderings about Heaven, Menippus en-
counters Zeus, who declares all the squabbling sects of philosophers and
theologians to be hypocrites. If they were honest, Zeus tells him, these
men would confess “I consider it superfluous to sail the sea or till the
earth or fight for my country or follow a trade; . . . I am a Momus who
can always pick holes in other people’s coats; if a rich man keeps a costly
table or a mistress, I make it my business to be properly horrified; but if
my familiar friend is lying sick, in need of help and care, I am not aware
of it. . . . ”

These elements—absurdity, plausibility, denunciation placed in the
mouths of fictional characters—we will see again in other fantastic voy-
ages. Often the element of plausibility is incorporated into the mechanics
of flight, either borrowing from folklore or utilizing the accepted prin-
ciples of the time. Flight thus serves two purposes: placing the action in
some physically remote location and providing some anchor to reality
while at the same time indicating an element of fantasy. Flight is not re-
ally the main subject, but rather an important literary tool. Occasionally
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the plausible elements will be convincing enough to fool a scholar. One
respected historian comments that another, studying this same sub-
ject of ancient flight “has a tendency to take the legendary material too
seriously.”9

The book that gave its name to an entire genre deserves mention in
this lineage, although it does not deal with aerial flight: Sir Thomas More’s
Utopia. The name is derived from the Greek words for “no place,” and
has come to signify an impossible ideal society. The book was written in
Latin, and circulated among scholars in . It was not translated into
English until , sixteen years after More’s execution in , and four
years after the death of his sovereign, Henry VIII. More’s Utopia is a
republic on an island protected by a harbor with treacherous rocks at its
mouth; its location is not discussed. In describing the desirable aspects
of Utopia’s government and of its society as a whole, More levels severe
criticism at church and state in his native England. All is put in the mouth
of a traveler, Raphael Hythloday, who acknowledges that his comments
would be unwelcome to the ears of authority. Alas, he spoke truly; Sir
Thomas More’s integrity was unacceptable to Henry VIII, who had him
executed for treason (that is, for disagreeing with Henry).

Johannes Kepler, almost a century later, knew that he had to be care-
ful. Church politics was intimately entangled with secular politics, and
both worked to the detriment of scientific freedom. Taking a stand on
certain scientific points was equivalent to taking a religious and politi-
cal stance. Not only was this a matter of potential charges of heresy and
treason, but since scholars were dependent upon patronage, it was an
everyday matter of one’s livelihood as well. Clear statements might risk
alienating potential sponsors by seeming to espouse a rival cause, yet
one did often want to engage in some dialogue with colleagues in dis-
tant locations. Hiding one’s thoughts from the unlearned, and scatter-
ing hints for the knowledgeable, was one way to deal with this problem.

Galileo and Copernicus, Kepler’s contemporaries, had run afoul of
the establishment by insisting that astronomy be revised, and with it the
place of humans in the universe. Kepler’s contribution to astronomy
was equally controversial; by insisting that planetary orbits were not cir-
cular, he implicitly attacked the notion that the heavens were perfect.

For centuries, the contrast between the perfect heavens and the obvi-
ously imperfect earth had been an important theological point for Chris-
tians. With earth at the center of the universe, and Hell at the center of
the earth, all the sublunar world was characterized by pollution, cor-
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ruption, and change. The heavens, beyond the moon, were perfect and
unchanging, the proper abode of pure spirits and God Himself. It fol-
lowed that the “crystal spheres” in which the heavenly bodies were em-
bedded, and the paths of all celestial objects, simply had to be the most
perfect geometrical forms—the sphere and circle.

The souls of humankind were cluttered and polluted by the earthly
matter, their bodies. Their destination after death was determined by
the degree to which they had either purified themselves or allowed them-
selves to be further defiled and corrupted.

Thus the physical axis from earth to heaven was seen as a reflection of
the spiritual journey necessary for fallen humankind to reach salvation,
and as evidence of God’s universal plan. The moon, at the boundary
between the lower and upper regions of the universe, was of a mixed
nature. Pockmarked and showing phases, it resembled the changing
sublunar region. White, shining, set in the sky, it symbolized hope in the
perfectibility of humankind, if only they would yearn toward the Di-
vine. To think of it as nothing more than a bit of rock, a world like the
earth—no, no, the entire order of the cosmos would be overturned.

In , as a student in his early twenties, Kepler began a work he was
later to call Somnium, Sive Astronomia Lunaris (A Dream about Lunar
Astronomy). It was not printed until several years after his death, al-
though handwritten copies had circulated since , when he lent one
to a visiting nobleman. Under the guise of a visit to the moon, Kepler
presented arguments for a sun-centered astronomy and the concept that
the moon was a world of the same sort as the earth. Both of these were
highly controversial ideas which could be dangerous if broadcast care-
lessly. Challenging the accepted astronomy was tantamount to challeng-
ing the Church itself. Trials for heresy, even if they did not result in a
death penalty, were not pleasant experiences.

In , Giordano Bruno was burnt at the stake for, among other
things, suggesting that other worlds orbit other stars, and that those
worlds are surely inhabited, since God provides abundance and God’s
creativity is infinite. If those beings had fallen like Adam and Eve, God’s
grace would require that a saviour offer them redemption; speculation
as to whether God might have more than one “begotten Son” to send to
those other beings was not something that the church cared to encour-
age. Fallen or not, the very concept of other inhabited worlds called into
question the fundamental principle that earth-born humankind was the
central element of the universe, for whose benefit everything else had
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been created. Such thinking was a Pandora’s box of heresy, and the church
desperately wanted to keep that box tightly closed.

Nine years later, Galileo published Sidereus Nuncius (Starry Messen-
ger), describing his observations using his improved version of the tele-
scope which had recently been invented in Holland. The demonstration
that the heavens were not perfect, and that Jupiter had moons which
definitely did not circle the sun, caused an uproar in the church. In his
later work, Galileo carefully used an imagined dialogue among fictional
characters to present his new ideas about physics and astronomy. The
technique was an old one: two thousand years earlier, Plato had pre-
sented Socrates’ thoughts in similar fashion. In the dialogue format, sev-
eral points of view might be argued by the various characters, and the
“truth” seemed to appear by virtue of logic, rather than being the opin-
ion of the author. Unfortunately, the least intelligent of Galileo’s char-
acters seemed modeled on a certain person of high rank in the church,
and Galileo found himself in very hot water once again.

Kepler went a step further than Galileo, to distance himself from the
controversy. By arguing with the man in the moon, and further present-
ing the whole discussion as a dream, he hoped to be able to say, in effect,
“Oh no, I didn’t mean you, sir, Holy Father, your Honor, your Highness,
your Majesty, how could I possibly have meant you? And everyone knows
that dreams are not always what they seem.” Even so, Kepler tried to
keep some sort of control over the manuscript by loaning it only to
persons he trusted. Alas, a copy found its way back to Kepler’s home-
town, and was read by “people in the barbershops.”

Kepler may have expected trouble for himself from church and state;
he was not prepared for a vicious attack on his mother. Most of the
book was unintelligible to the average layman, since it was highly tech-
nical geometry and calculations. The story that framed the geometry,
however, seemed easily decipherable and lent itself to accusation. The
hero’s mother summons spirits with an incantation, the hero is obvi-
ously modeled on Kepler himself, therefore Kepler’s mother must be a
witch.

Kepler’s mother was indeed an “herb-doctor,” and reportedly an un-
pleasant person with several powerful enemies in her town. They seized
on Kepler’s apparent acknowledgment of his mother’s black art, added
some testimony from townsfolk she had allegedly bewitched, and from
 to  attempted to have her burnt at the stake. Falling short of
this, she was brought to the torture-room, shown the horrifying equip-
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ment for torture and earnestly entreated to confess her sins. In spite of
her terror, she insisted on her innocence, falling to her knees in prayer.
This was as far as the authorities were willing to pursue the matter, and
she was released. The traumatic episode may have hastened her death,
which followed shortly thereafter.

Greatly shaken by this ordeal, Kepler began to write a series of foot-
notes to the Somnium, explaining his intentions and decoding his alle-
gory. When complete, the footnotes were much longer than the original
text. (For a non-mathematician, they are also more fun to read.) In one
footnote, Kepler bitterly comments that the hero, Duracotus, is meant
to represent science, and his mother, Fiolxhilde, represents ignorance:

I wished, too, to hint that Science is born of untaught experience
. . . and that so long as the mother, Ignorance, lives, it is not safe for
Science, the offspring, to divulge the hidden causes of things. . . .
The object of my Dream was to work out, through the example of
the moon, an argument for the motion of the earth. . . . I believed
that Ignorance was by then sufficiently extinct and erased from
the memory of intelligent men. But the spirit struggles in a chain
of many links, and the ancient mother is still alive in the Universi-
ties. . . .10

It should be noted, however, that “Ignorance” in the Somnium is re-
sponsible for summoning the daemons (from the Greek word meaning
“to know”) who convey the story’s hero to the moon. This is not what
we moderns call “ignorance,” which implies a complete lack of knowl-
edge. Ignorance for Kepler includes “untaught experience,” otherwise
known as empirical knowledge, and is not to be completely rejected.
Only when information is organized according to logical principles can
it be called “science.” Science is a child of both ignorance and reason,
and draws on empirical knowledge as well as intellectual analysis.

The tone of Kepler’s footnote contrasts sharply with the ebullient en-
thusiasm evident in his  letter to Galileo, in which he predicts “Pro-
vide ship or sails adapted to the heavenly breezes, and there will be some
who will not fear even that void. So, for those who will come shortly to
attempt this journey, let us establish the astronomy: Galileo, you of Ju-
piter, I of the moon.”11

Kepler’s choice of the moon as the destination for his fictional jour-
ney had a complex origin. It was absurd enough to protect him, it was a
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good place to demonstrate the new astronomy, and it expressed the rest-
less, exploratory spirit of his times. The great sea voyages of what we
now call “The Age of Exploration” were less than a century behind him.
New worlds, new lands, new understanding of nature—what might not
lie ahead? What a magnificent challenge to the creative thinker, the maker,
the poet.

In spite of the dangers, Kepler had published several scientific trea-
tises on astronomy, without the distracting technique of a fictional fram-
ing narrative. Why did he feel it necessary to clothe his lunar exercise in
this way?

Kepler may originally have had a political purpose in mind. If so, it
would be doubly dangerous to speak plainly. He begins the narrative
frame of the Somnium by invoking the legendary Queen Libussa, a ma-
jor positive figure in the political myths of Bohemia and central Europe,
and then shifts his focus to the fictional mother Fiolxhilde (represent-
ing ignorance). By doing so, he may have meant to hint to his learned
readers that they should be aware of relationships between ignorance,
science, and politics as suggested by the persuasive geometrical and
mathematical reasoning presented under this veil of fiction. He may have
hoped that the pure light of reason and science would forestall or avoid
the violent political consequences of dissension due to ignorance.

Any such hopes were dashed by the reception of the  manuscript.
We have no way of knowing why he persisted in this direction, preparing
the footnotes and finally in  attempting to publish his Somnium with
the fictional framing still intact. Perhaps his letter to Matthias Bemegger
in  offers a clue: “Would it be a great crime to paint the cyclopean
morals of this period in livid colors, but for the sake of caution, to depart
from the earth with such writing and secede to the moon?”12 If such were
his intent, however, it is hidden beneath so many layers of geometry that
the modern reader will scarcely guess at its existence.

Speech was a bit easier in Protestant England at this time, but Bishop
Francis Godwin saw fit to put his lunar narrative in the mouth of a Span-
iard, at that time England’s traditional enemy. His book, The Man in the
Moon, is not as sharply focused as Kepler’s. Godwin, in the guise of his
narrator Domingo Gonsales (“the speedy messenger”), spends about a
quarter of the book recounting his adventures in various parts of the
earth and bragging about his nobility. Gonsales seeks to escape from
one island by training geese to lift a vehicle capable of carrying him. He
describes his procedure step by step, perhaps in conscious echo of Lucian
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of Samosata’s IcaroMenippus. He makes emergency use of this vehicle
when attacked, but the geese, instead of responding to Gonsales’s reins,
carry him to the moon.

Godwin’s book was written in English, and the first edition appeared
in , after Godwin’s death. The lunar society he describes is utopian,
with no person suffering want. Crime and disease are unknown, and the
lunarians thus have no need for doctors or lawyers. Their language is pure
musical tone. Even morality is perfect: “I know not how it cometh to pass
by a secret disposition of nature there, that a man, having once known a
woman, never desireth another.” Those who are born “imperfect” are sent
away to the earth; the usual place of exile is North America, but “Some-
times they mistake their aim, and fall upon Christendom, Asia, or Africa.”

Cyrano de Bergerac’s Other Worlds: The Comical History of the States
and Empires of the Moon and the Sun, published in , is much more
clearly satirical. The author was born Savinien Cyrano in , and
adopted the name “de Bergerac” from a small estate owned by his fa-
ther.13 Most nonspecialists today hardly realize that he was a real histori-
cal person, knowing of him—and his nose—only through the popular
play written in the late nineteenth century by Edmond Rostand, or from
more recent movies.

Cyrano begins his first-person tale among a group of drinking com-
panions, a situation extremely familiar to the author. They are speculat-
ing as to the nature of the moon, and offer several absurd possibilities;
they greet with hilarity his declaration that it is a world like ours. He
determines to go there and see for himself. The first method he tries is to
cover himself with jars of dew, so that the morning sun should draw
him upwards. It does indeed, but so quickly and in such a direction that
he fears to miss the moon entirely. Accordingly, he breaks some of the
bottles until he begins to descend. The earth has revolved under him in
the meantime, so he lands in New France, Canada.

The modern reader might completely ignore and take for granted the
sun-centered astronomy implied here, but it was surely a signal to
Cyrano’s contemporaries. After all, if the earth were the center of the
universe, the motion of the sun, not of the earth, would change day into
night and vice versa. Subtly but clearly, Cyrano establishes his theology
and politics.

In spite of his first failure, Cyrano persists in his desire to visit the
moon, and prepares a machine he believes adequate to take him there.
Unfortunately, the device proves insufficient and he tumbles to earth.
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Having salved himself all over with beef marrow for his bruises, he tries
to return to his machine, only to find that it has been fitted with rockets
for a fireworks display to intimidate the local savages. Appalled, he at-
tempts to save it at the last moment, only to be lifted along with it by the
rockets as they are set off. The rockets bring him only partway to the
moon, and he is pleasantly surprised to find that the moon was sucking
at the marrow smeared on his body and pulling him along the rest of
the way, as his machine plummets to earth. (The tendency of the moon
to suck marrow was a widely held belief of his day.)

The inhabitants of the moon, who call themselves “men,” cannot at
first believe that Cyrano is a man, since he does not resemble them: they
travel on all fours, he on his two legs; they subsist on vapors and aromas,
he requires solid food, and so on. They are further convinced that he is
subhuman once they learn to communicate with him, since Cyrano’s
description of his home customs seems to them completely absurd.
Cyrano, on the other hand, is delighted with most customs he encoun-
ters, particularly the fact that the coin of the realm is original verses,
whose valuation is proportionate to their quality: “Thus when someone
starves to death it is never anyone but a blockhead and witty people
always live off the fat of the land.”14

As Cyrano is passed from one lunar country to another, he tries to
prove anew that he is human. Offering his captors and hosts the cream
of earthly philosophy and theology only convinces them that he cannot
think for himself, since the principles he expounds are so obviously false.
“When they finally saw that all I could jabber was that they were no
more learned than Aristotle and that I had been forbidden to argue with
anyone who denied his principles, they all unanimously concluded that
I was not a man but possibly some type of ostrich. . . . ”15 In another
situation, Cyrano is astonished to see that the bronze badge of honor
worn by the nobles is in the shape of male genitals. In our world, he
exclaims, the mark of nobility is to wear a sword! His hosts find it in-
credible that the instrument of destruction should be honored more
than that of procreation. When Cyrano argues Christian theology with
another moon native, he again becomes an object of derision when he
cannot support his statements with logic. Everywhere he turns his cus-
toms and thoughts are subject to ridicule. Cyrano returns to France,
only to be arrested as a sorcerer. He escapes prison and reaches the sun,
where his reception is quite similar to that he had on the moon. At last,
he comes to the country of the birds, where to be a man is a capital
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crime, on account of mankind’s debased and barbaric nature. He is not
punished, because it is obvious he is only a dumb brute, totally lacking
any of the higher moral qualities and incapable of distinguishing right
from wrong.16

All of these matters were the stuff of titillating rebellion among some
French freethinkers of the mid-seventeenth century, but could not be
seriously presented in public without danger from the established church
and state. Even Voltaire, writing a hundred years later when the human-
istic, secular philosophical movement called the Enlightenment was
much stronger, felt it prudent to clothe his thoughts in absurdity and to
locate them far away from his home. The established order had reason
to fear the Enlightenment; the principles developed by these philoso-
phers later provided the foundation for both the American and the
French Revolutions.

Voltaire (born François Marie Arouet) had tasted firsthand the injus-
tice of the French class system. In , when he was just under thirty
years old, Voltaire made a sarcastic remark to a minor noble and was
whipped and beaten by the noble’s lackeys, while other nobles whom
Voltaire had thought his friends simply stood by and watched. Voltaire
was then thrown in the Bastille for two weeks before being sent into a
two-year exile from France. He spent those two years in London, just in
time to read Gulliver’s Travels, another set of fantastic voyages to lands
inhabited by strange beings whose characteristics offer sharp contrast to
the author’s home.17

As Voltaire had learned, it was politically and physically dangerous to
openly challenge the powers that be. He usually set his satires in faraway
places, and in  he published the story “Micromegas,” which describes
the travels of “an Inhabitant of the World of the Star Sirius” to Saturn
and thence to earth. The Sirian, a “young man” not quite two hundred
fifty years old, was eight leagues tall (the Sirian is tall indeed; a league is
three miles). Voltaire, mocking the mathematicians, and with a nod to-
ward the pretensions of small states, calculates that the globe which pro-
duced such a prodigy “must necessarily have a circumference just twenty-
one million six hundred thousand times greater than our little earth.
Nothing in nature is simpler and more ordinary. The states of certain
sovereigns in Germany and Italy, which one can circle in half an hour,
compared with the empire of Turkey, of Muscovy, or of China, give only
a very feeble picture of the prodigious differences that nature has placed
between all beings.”
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The Sirian’s first stop in our solar system is at the planet Saturn, where
he encounters men who seem to him short-lived and petty, with a lifespan
of only fifteen thousand earth years. The Sirian converses with a Satur-
nian philosopher for a while, and they decide “to make a little philo-
sophical journey together.” It will not surprise you to hear that they are
astounded that anything so small as an earthling human can speak, let
alone reason, and they have great pity for our “smallness” and general
deficiency in mental and physical qualities.

The earthling philosophers whom the travelers encounter do not give
a very good report of their philosophy or theology. When asked what
they do, one philosopher replies “We dissect flies, we measure lines, we
assemble numbers; we agree about two or three points that we under-
stand, and we argue about two or three thousand that we do not under-
stand.” And a bit later, when asked about the earthling soul, another
philosopher quotes Aristotle. The Sirian complains that he does not
understand Greek too well, and the philosopher confesses that he does
not either. “Then why do you quote a certain Aristotle in Greek?” “Be-
cause it is essential to quote what we do not understand at all in the
language we understand the least.”

Finally, a theologian of the Sorbonne proclaims that the travelers,
“their persons, their worlds, their suns, their stars, everything was made
solely for man.” The two giant travelers are so convulsed with such laugh-
ter at this incredible arrogance that the earthlings, who had been perched
on the Sirian’s thumb, “fell into a pocket of the Saturnian’s breeches”
and were fished out with great difficulty. At this point, the Sirian prom-
ises to prepare

a fine book of philosophy, written very small for their use, and that
in this book they would see the final word about things.

Indeed, he gave them this book before he left; they took it to Paris
to the Academy of Sciences; but when the Secretary opened it he
found nothing but a completely blank book.

“Ah!” he said, “that’s just what I suspected.”18

And, of course, to this day we have not yet found “the final word about
things.”
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  

The tradition of fantastic voyages continues, however, in the genre we
call science fiction, although the term “technology fiction” more closely
describes the actual subject. Flight itself is not the main topic, as it had
not been for Lucian, Kepler, Cyrano, or Voltaire. Flight is simply a useful
means to other goals.

Most technology fiction is set in outer space, resonating with the old
associations of freedom, frontiers, and spirituality. Spirituality? Yes. What
else can we call the moral dilemmas faced by the characters as they
grapple with new situations and experiences? Technology fiction is part
of our mythology, a vehicle for moral exploration and cultural instruc-
tion in our mostly secular society.

Technology fiction has two main currents: the prediction of future
technological advances and exploration of the social effects and impli-
cations of new technology. A third current, purely focused on adventure
and escapism, using the “science fictional environment” simply as back-
ground, need not concern us here except for the degree to which it en-
couraged dreams of space. The grandfather of this third branch of sci-
ence fiction (also called “space opera”) is Edgar Rice Burroughs, whose
first novel, Dejah Thoris, Princess of Mars, appeared in  and was an
instant bestseller. Burroughs followed it with several sequels, and
branched out into setting his stories in another faraway place—Africa,
home of his best known character, Tarzan. Ironically, the Tarzan series
is more obviously satirical, presenting vivid contrast between the moral
jungle creatures and the class-conscious and dishonest English society.

Modern technology fiction is generally considered to have begun with
Jules Verne, in the mid-s. His book, From the Earth to the Moon,
published in , is a comic masterpiece, satirizing national stereotypes
and the foibles of “scientific” men alike. Like Kepler’s Somnium, Verne’s
book also provides a great deal of the scientific information available at
the time. Unlike the Somnium, however, its main purpose is to entertain
rather than instruct. Nor does Verne have to fear the wrathful power of
church and state; by the mid-nineteenth century the church no longer
insisted on the central position of the earth, and governments had learned
some tolerance.

Set in Verne’s own immediate future, the novel follows the Baltimore
Gun Club as they proceed to fire an enormous cannon shell toward the
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moon. The project was intended to cheer up the Gun Club members,
since they believe that with the end of the American “Federal War” (usu-
ally called the Civil War) there will be no more employment for artillery
experts. These men, of whom “it was calculated by the great statistician
Pitcairn . . . that throughout the Gun Club there was not quite one arm
between four persons, and exactly two legs between six,” nevertheless
greet the new gun project with unbounded enthusiasm. (The anatomi-
cal calculation does not exactly require advanced mathematics; the “great
statistician” is invoked to set the tone of extreme scientific exactness
followed through the rest of the novel.)

An excitable Frenchman wires the Gun Club president that he is on
his way to America to ride inside the projectile to the moon. As the story
unfolds, the Gun Club president, who had been an outstanding designer
of artillery, and his arch-rival who had excelled in producing armor plate,
join the Frenchman on the voyage. Their dialog en route provides much
of the scientific information with which Verne embellishes his story, while
the Frenchman consistently complains that his head aches from all the
mathematics and serious theory.

Verne puts a great deal of precise calculation into his story, perhaps
to satirize the nineteenth century concept of “science as measurement”
and to spoof the stereotype of scientists as calm, objective men. Verne
does not, however, calculate at all the force of gravity acting on the gentle-
men in the projectile as it is shot from the cannon at “escape velocity,”
twelve thousand yards per second. Had he done so, as Arthur C. Clarke
has pointed out, it would have quite ruined the story; the resulting twenty
thousand “g” would have smeared the valiant explorers into a thin film
before they ever left the muzzle of the cannon.19

Today’s technology fiction includes travel and colonization in space,
because humankind still dreams of expansion and of exploring the uni-
verse. Military implications have often been cited as the principal stimu-
lus for space programs, especially during the Cold War between the
United States and the former Soviet Union, but they are not the only
factor. The best of the genre, as with the best of all literary genres, pre-
sents well-rounded characters and complex moral situations. Outer space
has become a playing ground for inner conflict, a fit locale for our soci-
ety to examine itself, and a worthy successor to Lucian of Samosata’s
Moon.

Long before the Cold War the men who would be space and rocketry
pioneers were inspired by early technology fiction.20 They even named
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the robotic arms and hands used for remote handling “waldoes,” a trib-
ute to Robert A. Heinlein’s classic character, Waldo, in the book of the
same name. Waldo is a stereotypical social-outcast genius who invents
the device and channels all his bitterness and frustration into obnox-
iously rubbing the world’s nose in his mental and financial superiority.
Rather than being a “-pound weakling,” Waldo himself is grossly over-
weight and needs to live weightlessly aboard an orbiting space station.
The book is usually bound with its sequel, Magic, Inc., in which Waldo
undergoes a spiritual renewal and rejoins the human race.

Technology fiction continued to be popular among young engineers.
There is a report that one man claimed to be able to locate the top-
secret research installations of the Cold War by pinpointing places where
per-capita subscriptions to Astounding Science Fiction magazine were
much higher than the national average. One might point to technology
fiction as a kind of mythology for engineers, as it developed scenarios
involving humans and the achievement of their dreams.21

Emotional support for the space program has long outlasted any mili-
tary rationale. The space program exerts a strong grip on the American
psyche: both the visionary and practical aspects of the American self-
image are deeply, almost viscerally, engaged. Jules Verne would not have
been surprised; his description of enthusiasm for the Gun Club’s project
could be lifted wholesale to apply to the space program.

Jules Verne, H. G. Wells, and their colleagues in the late nineteenth
and early twentieth century fed a growing market for literature which
attempted to explore the implications of the new industrial era, and
which also offered some framework for understanding the increasingly
opaque science and engineering that supported it. Although many now
denied that deities resided in the heavens, a strong undercurrent of hope
remained that answers to human problems might nevertheless be found
beyond the moon. Walter M. Miller’s tale of a post–nuclear holocaust
world A Canticle for Liebowitz ends with people and animals entering a
spaceship two-by-two, a new Noah’s Ark, aimed at making a new start
elsewhere in the universe.

In the s, the problem of radio static reinforced the idea that a
wiser “elder race” might reside nearby: scientist-inventors Gugliemo
Marconi and Nicola Tesla thought the observed extraterrestrial radio
static might originate on Mars. As Susan Douglas observes, “There was
a hunger [for contact with distant, otherworldly beings]. . . . [I]t would
be reassuring; it would be religious.”22 This “will to believe” applied to
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devils as well as angels, however, as became evident in the panic response
to Orson Welles’s  radio broadcast of H. G. Wells’s War of the Worlds;
thousands of listeners believed that an invasion from Mars was actually
happening.

At some point between the Second World War and the end of the
Korean conflict, the notion became commonplace that the transition
from technology fiction to reality could be accomplished for spaceflight
as it had been for atomic energy. The public appetite for space-oriented
technology fiction grew. From the s onwards, spaceflight became a
staple of American movies and television, offering free rein for the imagi-
nation as well as titillating fear. The phrases “bug-eyed monsters” and
“flying saucers” entered the national vocabulary, along with such heroes
as Flash Gordon and Buck Rogers.

More recently, we have the enduring popularity of the various Star
Trek television series and the runaway success of the Star Wars movies.
As these fictions have developed, the moral issues presented through
them have ranged from toleration for different cultures to personal iden-
tity crises and the clash of conflicting values. E. T. touched hearts as had
Peter Pan, a tale of lost children in a strange land one could only reach
by flying. In turn, that enthusiasm fed public support for the space pro-
gram.

In , congressional debate on proposed cuts in funding for a space
station elicited examples of the impassioned arguments which have be-
come almost standard for such situations.23 The military threat from
the former Soviet Union had collapsed, but the space station remained
high on the American agenda.

Supporters of station funding at current or increased levels insisted
that a glittering, though by its very nature nonspecific, future would be
foregone forever if any cuts were made. Economic, educational, scientific,
medical, and psychological benefits were all invoked. Although direct
statements of the form “keep the dream alive” constituted only a small
percentage of the arguments presented, that concept was clearly the bed-
rock of support for the station.

Station opponents rebutted with depositions from leaders in the medi-
cal, scientific, and business communities which contended that the space
station has been diverting, and continues to divert, funds from other
essential activities (including existing aeronautical and medical research,
as well as such social programs as education, vocational training for the
unemployed, and veterans’ health care). After the laundry list of
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justifications was thus dealt with, response to the “dream” component
was essentially “we cannot afford it,” never a notion congenial to Ameri-
cans. The amendment was soundly defeated. Despite the American repu-
tation for hard-nosed practicality, it remains a nation committed to
dreams and to flights into the unknown.

 

Throughout history, the symbolic use of flight has reinforced the physi-
cal perception of actual flight. Achievement feeds the dream, and the
dream reinforces the drive toward the heavens. Even when flight or space
seems to be merely background for the author’s or artist’s main points,
it is not chosen arbitrarily. The heavens have symbolic resonance which
gives weight and substance, and flavor, to the discussion.
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 

q

Exuberant
Speculations

H
ow could humans master the art of flight? By magic, by phi-
losophy, by craftsmanship? By imitating or harnessing birds?
By floating in the air as ships float on the sea? With human
muscle power, or some engine? As early as the s, Roger Ba-

con prophesied that “philosophical” means would someday be found
for powered flight. Gradually, the focus shifted from the magical or su-
pernatural to the mechanical, although the shift was by no means uni-
form either in time or geographical area.

 

“Play” is a shimmering, elusive concept. We think of children’s play as
innocent and aimless, yet in most cases it is directly related to skills that
adults need. Adult play may be equally serious, involving experimenta-
tion, variations on a theme, development of a skill. Often, we speak of
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“play” in terms of flexibility or adaptability—a play on words, playing
with an idea, the “play” in a steering mechanism. The Wright brothers
took up aerial gliding as a “sport”—their word—yet brought to it the
full force of their considerable intelligence, adapting, extending, and
applying the scientific knowledge of their day.1

Around the world, as we have seen, and throughout recorded time,
humans have “played” with the idea of flight. Among the proposed
mechanisms for flight were flying carpets and airborne chariots, the
harnessing or riding of real or mythical flying beasts, seven-league boots,
and artificial wings. You would expect that pursuit of an actual mechani-
cal aircraft would be similarly widespread. But no. This happened only
in the context of Western Christianity. Why? The answer has been sought
as part of the larger question, Why was Western Christendom so favor-
able, so supportive, you could almost say so obsessed, with machines of
all sorts?

Between the middle of the first Christian millennium and the middle
of the second, a profound change had occurred in the Western Euro-
pean mindset and lifestyle. Part of the change is called the “Scientific
Revolution,” but the change is deeper and much more widespread than
that.2

Across the full range of activities, from philosophy and the arts to
agriculture, crafts, and trade, the emphasis and values shifted. Atten-
tion turned from the mystical and spiritual to the materialistic, ratio-
nal, and physical; from qualitative, imprecise expression to quantita-
tive and precise measurement; from a natural perception of time in
solar and astronomical terms to an artificial division of equal hours,
and months counted in days rather than by lunar cycles; exuberant
and disorganized daydreaming gave way to patient, systematic ap-
proaches.

In the case of human flight, mystical motivations submerge and other
motives take the foreground: glory, fortune, social status, camaraderie.
This is a matter of emphasis, not replacement; the older motivations do
not disappear. Alfred W. Crosby and Lynn White, Jr., trace the shift in
mindset without falling into the trap of projecting present attitudes onto
the past. Their language is carefully non-judgmental; Crosby respect-
fully calls the ancient worldview “the Venerable Model,” and White, a
pioneering historian of medieval technology, is equally respectful of the
Eastern indifference to technological improvements.
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Crosby begins by asking how the Western European “bumpkins” (his
word) so greatly outstripped their more civilized Eastern cousins in only
a few hundred years. He rightly dismisses as “hilariously unlikely” the
Social-Darwinian notion that “those members of the human species most
subject to painful sunburns were the most recent, highest, and in all
likelihood, final twigs on the exfoliating tree of evolution. Pale people
were the brightest, most energetic, most sensible, most aesthetically ad-
vanced, and most ethical humans”3 Yet, he asks, tongue firmly in cheek,
“What other explanations are there?”

Sometimes when we ask “Why,” history responds simply “Why not?”
Then we can only put events in perspective, and gain insight rather than
rigorous explanation. For example, Crosby suggests that the flood of
information reaching Europe in the Middle Ages gave Europe intellec-
tual indigestion and triggered the Renaissance and its shift toward
quantification. However, the “older” civilizations already possessed that
information, and had not gone numbers-crazy. Even the inventors of
the “Arabic” numerals, who certainly also participated in long-distance
trade, in advanced mathematics, in music, and in so many other civi-
lized pursuits, did not have the explosion in new science and technol-
ogy—and in new theology—that the West enjoyed from about the four-
teenth century onwards.

It was the shock, the overload, the sheer quantity and diversity of in-
formation and new concepts that sent the Western Europeans into intel-
lectual overdrive. The advanced civilizations of the Near and Far East
were accustomed to having their intellectual tools and extensive stock of
knowledge, and took them for granted. Early Christian Europe had looked
more to spiritual matters, and had turned its back on the physical world.
When it was suddenly brought back to earth, it had to work harder, and
thus became stronger. This is the essential part of Crosby’s argument.

More than that, we look for a synergy, a combination of factors, which
supplied fertile ground and guidance for the intellect. The flood of in-
formation surely played a part, but Western Europe could just as easily
have ignored it all, rejecting it as irrelevant and un-Christian. Medieval
Eastern cultures were in no hurry to adopt Western technologies; they
had different priorities, a different notion of what was important.4 We
need to think about the Westerners’ sense of playfulness and their will-
ingness to push the envelope, to take an idea or technique to its limits
and see what could be done with it.5
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Perhaps the stage was set around the turn of the first millennium of
the Common Era, or even a bit earlier. Lynn White, Jr., argues that the
accelerating pace of European technology began “as early as the th
century” while “after the th century, Byzantium showed amazingly
little concern for engineering improvements.”6 White sees Christian
ethics as an important ingredient, and notes a “cultural” difference
between the Eastern and Western Christian outlook on life: the West
was active, versus a predominantly contemplative mood in the East.
He uses Eastern and Western illustrations of the Creator to support
his point; only in the West is God shown with building tools, actively
taking part as if He were an engineer or craftsman. This difference
begins to appear about the turn of the millennium, and reflects or
embodies the growing importance of technology in Western
Christendom.

Which is cause, which is effect? Let us rather consider it a mutually
reinforcing collaboration, a “beneficial” cycle. Bees pollinate flowers as
they gather nectar for honey; the plants that attract the most bees have
the greatest likelihood of reproducing themselves, and the bees that are
most effective in collecting and transferring pollen then find themselves
with a greater number of flowers for their harvest of nectar. The evolu-
tion of plants favors more attractive flowers, and the evolution of bees
favors improved organs for collection of pollen. Both the plants and the
bees profit thereby. Technological evolution is conscious, and once it is
put into motion it proceeds more rapidly than biological evolution.
Strong motivations bring forth strong efforts, as the brightest minds turn
their attention to the most intellectually and emotionally rewarding fields.
The extension of craft skills into new avenues also presents new possi-
bilities to the imagination.

There are two separate but related streams in this Western Christian
mindset. One is the association of technology with virtuousness and
religion, the other is the importance of measurement and precise nu-
merical quantification. Let us take a closer look.

Religious art was not simply a beautification of church and
prayerbook; it was primarily intended to provide visual instruction for
the pious life. It can instruct us, as well. In the Utrecht Psalter, printed
sometime between  and , the illustration for Psalm  shows evil-
doers sharpening swords with old-fashioned whetstones on one side of
the picture while the virtuous use the crank-driven labor-saving grind-
stone (verse  of that psalm reads “May those who seek to destroy my
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life . . . be gutted by the sword”). Advanced technology is an aid to the
Godly; the sinful do not recognize its value and are deprived of its use.7

Moral validation adds to other motivations driving talented men to in-
vent and adopt new mechanisms.

Religious values are also inherent in the actual forms and acts of wor-
ship. Saint Joseph, the father of Jesus, was a carpenter by trade. For cen-
turies he was not particularly respected, suffering the indignity of being
considered the patron saint of cuckolds, the model of a complaining,
hoodwinked husband. No relics were saved, no churches named in his
honor. Few boys were baptized “Joseph” until the s. White chronicles
the change: “In  the Franciscans adopted his feast . . . and the Do-
minicans quickly followed their example. It was introduced into the
Roman breviary in  and became a commemoration in the entire
Roman Catholic Church in .”8 White suggests that the rise in atten-
tion to Saint Joseph mirrors the growing respect for manual labor, for
craftsmanship, and for material technology in general, in the medieval
West. The attitude toward nature becomes more activist/aggressive in
the West, beginning in the ninth century. Instead of calendars showing
months and seasons as stiffly posed figures holding symbolic attributes,
they now feature dynamic illustrations of seasonal activities such as sow-
ing, reaping, harvesting acorns, and slaughtering pigs.9 All these chores
are aided by new technologies.

This morality of mechanism is not evident in that period of Eastern
Christianity. Clocks, for example, were not permitted inside Eastern
churches; the faithful were to concentrate on eternity, an infinite and
indivisible symbol of the omniscient and omnipotent single God. In the
West, however, when the regularly ticking mechanical escapement was
invented in the fourteenth century, elaborate clocks were put both in-
side and outside Western churches to demonstrate and proclaim the
order, regularity, and predictability of God’s universe.10

Once again, as with the gender of the sun, moon, and storms, we see
different meanings for the same symbol—in this case the mechanical
clock. Symbols are what we make of them. The clock can be a symbol of
God’s lawfulness, or of a blasphemous division of God’s unity. The iconic
symbols and the forms of worship of Western Christendom reflect the
shift toward giving mechanical things, and inventiveness, a high spiri-
tual and moral value. This value then supports and encourages talented
people to turn their imaginations toward the physical, toward activities
we now would call science and technology.
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 

Among the four Cardinal Virtues of Christendom, Temperantia, or Tem-
perance, is most relevant to our story. Temperance turns one’s mind to
number, to quantification, which in turn supports the modern “scien-
tific” style of invention. The rise of Temperance, like that of Saint Jo-
seph, is emblematic of the shift from “The Venerable Model” to “The
New Model.” Just as folks selected among the myths of Daedalus, new
circumstances led to new selections and emphases among the saints and
their attributes.

Temperance is often portrayed in religious art. Between the ninth and
the thirteenth centuries, she gradually emerges from the bottom of the
saintly totem pole, slowly rising in prominence. By the fifteenth century
she was supreme among the virtues in the Western Church.11 The church
may have been simply keeping up with attitudes among the aristocracy.
Courtly poetry sang of moderation, mesure, as the Virtue opposing law-
lessness, the source of all human evil. “Dante’s teacher wrote in the late
thirteenth century . . . ‘Here stands Temperance / Whom folk at times /
Call Measure’” and “The Master [Aristotle] says that all the other Virtues
are inferior to Temperance.” White points out that “the fact that neither
Aristotle nor any other author known to us had ever said it in just this
way makes the misquotation all the more significant. . . . ”12

Pictures of Temperantia look bizarre to modern eyes. Intended as
educational rather than merely ornamental, they include symbols of her
various qualities. By the fourteenth century she is usually shown with a
clock on her head and wearing a horse’s harness, its bit in her mouth
and the reins in her hand. The mechanical clock, with its regularly tick-
ing escapement, represents measured control and dominance over the
very passage of time. It also symbolizes self-control; a writer in 

proclaimed “just as the clock is worth nothing unless it is regulated, so
our human body does not work unless Temperance orders it.”13 This
regulation is moral as well as physical. As for the harness, once again,
the horse symbolizes our own brutish instincts, and Temperantia can
help us master these. She often holds a jug, from which she pours water
into a cup of wine to “temper” it; appropriate balance in life is a sign of
wisdom. Other symbols of wisdom and control may be added accord-
ing to the artist’s fancy.

Temperance is associated with measurement as well as with control.
In , Pieter Breugel (or Breughel) the Elder jams his painting of
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Temperantia with symbols of her influence. Astronomers measure the
moon and stars; builders use compasses, a plumb bob, a mason’s square;
gunnery officers, merchants, and accountants use mathematical tables;
children are instructed in literacy, the better to learn the new compli-
cated tools of daily living; an artist incorporates perspective, a math-
ematical technique, in his painting; musicians are performing and people
singing from sheet music which included recently developed notations
for pitch and rhythm. Temperantia herself wears the usual horse har-
ness (bit, bridle, reins) and spurs—she is both controlled and control-
ling. She has a clock on her head and eyeglasses in her hand. She stands
on the vane of a windmill.14

In sharp contrast, in the East neither Islam nor Christendom dis-
played any interest in new technology. About , a learned Byzantine
cleric wrote to suggest that the Despot of Morea (present-day Greece)
send young men to study Western technology, particularly their water-
and windmills. By that time, these mills were no novelty in Europe; they
had been seen by visitors from the East, but ignored.15 The Emperor of
China turned away offers of trade with Europe with the remark that his
realm already had all that was needed.

Europe, but not the East, had developed “a technological attitude to-
ward problem solving.”16 Science alone was not enough to stimulate tech-
nology: Arabic science was the most advanced in the world, yet Islam
remained indifferent to any mechanical innovation.17

In Europe, from the fifteenth century onward, mechanically creative
men played with ideas and possibilities, including suggestions for flight.
Their sketchbooks show their sheer delight in creativity, their exuberant
enthusiasm for mechanical novelty. The cycle fed itself; each mechanical
advance trained more artisans in woodworking and metalcraft, raising
the level of skills which then could be put to use in more complex ways.
Creative minds then had a greater vocabulary of mechanisms to play with.

Creative men asked the question: If such a thing could be accom-
plished at all, how might it be done? What are the necessary ingredients?
And they began to assemble those ingredients and explore their proper-
ties. They turned them this way and that, in their mind’s eyes and in
sketches. Some of their contraptions were simply preliminary play, not
meant as serious finished products. Some avenues led in rambling ways
to eventual success in flight, while others led elsewhere, sometimes
branching toward devices whose distant family relationships are now
the domain of specialists.



 y   
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Western science has a distinct tinge of masculine gender. Nature is seen
as female, and the scientist sets about to wrest her secrets from her, to
open her innermost parts to his gaze and manipulation. In many ways,
to be a scientist is to play god, claiming for oneself the knowledge of
mysteries and the ability to control and shape matter to one’s will. Tech-
nology likewise is gendered masculine, and females are stereotypically ill
at ease with it, or distinctly subordinate and apologetic about their roles.

From the Middle Ages onwards, scientists were described as those
“who would ‘master,’ ‘disrobe,’ and ‘penetrate’ a feminine Nature.”18 This
attitude is particularly prominent in the case of nuclear physics, as ra-
dioactivity affects both the flesh and the reproductive capabilities of liv-
ing things. Nuclear radiation is invisible, but inevitably the comparison
is made with visible light from the heavens, with the rays of the sun. As
the sun warms and nourishes or strikes and kills, so too nuclear radia-
tion may be used for good or ill. Here was a way for humans to control
a “life force” as their forbears had sought to control the gods.

The maiden in flowing white garments, with her suggestion of a halo, holds
the olive wreath of victory just out of reach as the skeletal figure of death

brandishes his scythe and displays an hourglass to show that
“The Aviator’s Last Moments” have arrived.

Courtesy Guillaume de Syon
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“Modern Transport to Heaven, via Zeppelin’s Airship.”
Courtesy Guillaume de Syon
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As nuclear physics has its links to the sun, flying has its links to the
heavens and all that is associated with them, including sexuality. The
line from winged phalluses to balloons, dirigibles, and airplanes is not
direct, but it is present.

Female pilots were rare in the early days of aviation, and soon were
excluded from commercial cockpits altogether. The very name “cock-
pit” suggests the masculinity of the domain. Women appear as flight
attendants for early airlines, garbed to resemble nurses and charged with
the tender care of apprehensive passengers.19 Their continuing role as
stewardesses was aptly summarized in the phrase “coffee, tea, or me?”

American warplanes were called “she,” and given female names; bombs
were known as “eggs.” U.S. Air Force Gen. Curtis LeMay vividly described
bombs inside aircraft, “electronic snakes packed into every inch of a
bomber’s body, monstrous treasures ‘throughout the stiff flesh.’ Most
impressive of all was the nuclear bomb, that ‘baby . . . clinging as a fierce
child to its mother’s belly.’”20 Eventually, for planes of the U.S. Strategic
Air Command, the female names were discarded, and the pinups tradi-
tionally gracing the aircraft were replaced by another image: the SAC
logo of an armored fist holding one olive branch and three thunder-
bolts—an even more direct invocation of pagan mythology.21

 

Human flight evoked mixed emotions, even in prospect, before there
was any effective human-carrying flying machine. Benefits often seemed
outweighed by threats. In one Chinese legend, the emperor Ch’eng T’ang
(reigned – ...) ordered that a flying chariot be destroyed; he
evidently feared that such an innovation would destabilize his society
and threaten his reign.22 More than three thousand years later a Jesuit,
Francesco Lana de Terzi (– ..) suggested one possible reason:

For who sees not that no city would be secure from surprise at-
tacks, as the airship might appear at any hour directly over its
market-square and would land there its crew? The same would
happen to the courtyards of private houses and to ships crossing
the sea, for the airship would only have to descend out of the air
down to the sails of the sea-going vessels and lop their cables. Even
without descending, it could hurl iron pieces which would capsize
the vessels and kill men, and the ships might be burnt with artifi-
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cial fire, balls, and bombs. This might be done not only to ships,
but also to houses, castles, and cities, with perfect safety for those
who throw such missiles down from an enormous height.

Nevertheless, Lana de Terzi proposed his own design for a flying ma-
chine, lifted by four large copper spheres emptied of air. The copper was
to be so thin that each sphere would weigh less than an equal volume of
air, thus providing the lifting force. He anticipated objections:

Difficulties might be experienced owing to the . . . great pressure of
the outer air trying to . . . compress the vessel, and if not break it, at
least flatten it.

To this, I reply, that it might so occur if the vessel were not round,
but being spherical the air could only compress it equally on all
sides, so that it would rather strengthen it than break it, which has
been shown by experiments with glass vessels . . . round vessels of
glass, although very thin, do not break . . . 23

Lana de Terzi acknowledged that his design might “sound like unto a
fable,” but assures us that he has “conferred on these matters with many
sage and well-instructed persons who have not been able to find any
errors in my discourses.” Only his “vow of poverty prevented [his] ex-
pending  ducats, which sum at least would be required to satisfy so
laudable a curiosity.” He is so certain of his theory and design, that if
richer persons should make the attempt and “any error of construction
should prevent a successful outcome,” there is “no doubt I could show
them how to correct any such errors.”24

His attitude is all too familiar to modern ears; no matter how danger-
ous a new technology might be, some engineer will nevertheless con-
sider it a “laudable curiosity,” a worthwhile novelty.

Another cautionary tale from the past is recounted by E. Charles
Vivian, writing a history of aeronautics in :

In one of the oldest records of the world, the Indian classic
Mahabarata, it is stated that “Krishna’s enemies sought the aid of
the demons, who built an aerial chariot with sides of iron and clad
with wings. The chariot was driven through the sky till it stood
over Dwarakha, where Krishna’s followers dwelt, and from there it
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hurled down upon the city missiles that destroyed everything on
which they fell.” Here is pure fable, not legend, but still a curious
forecast of twentieth century bombs from a rigid dirigible . . . 25

In the Thousand and One Nights (also known as The Arabian Nights),
a tremendous bird called a Roc hurled huge boulders at Sinbad’s ship.26

This image is echoed by Jonathan Swift in his famous Travels into Sev-
eral Remote Nations of the World, more popularly known as Gulliver’s
Travels, where bombardment from the air is used by the Laputan king
as a way to maintain his rule and discipline rebellious cities. The mili-
tary implications of flight seem to have been obvious to just about any-
one.

The story of the friar Bartholomew Guzman, or Bartolomeo Gusmán,
finds its way into just about every history of aviation that looks to the
years before the Wright brothers. This enterprising monk petitioned the
king of Portugal, claiming to have invented a flying machine capable of
carrying passengers for long distances, and begging for an exclusive
patent. The king was only too happy to oblige, issuing a proclamation
on April , :

Agreeably to the advice of my Council, I order the pain of death
against the transgressor [anyone but Guzman who builds a flying
machine]. And in order to encourage the petitioner to apply him-
self with zeal towards improving the machine which is capable of
producing the effects mentioned by him, I also grant him the first
Professorship of Mathematics in my University of Coimbra, and
the first vacancy in my College of Barcelona with the annual pen-
sion of , reis during his life.27

Alas, Guzman was unable to enjoy the fruits of his patent. The Church
in Rome sternly requested him to desist from his heresy, and when he
protested that human flight was not sacrilegious, the Holy Office of the
Inquisition carted him away, never to be heard from again.

Thirty years earlier, Bishop John Wilkins titled his book Mathemati-
cal Magick: or, the WONDERS That may be Performed by Mechanical
Geometry. “WONDERS” is the largest word on the title page. Addressing
his readers, he explains that he calls the whole discourse “Mathematical
Magick” (and puts those words in an antique “blackletter” font, to con-
trast with the more modern typeface of the main text) “because the art
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of such Mechanical inventions as are here chiefly insisted upon, hath
been formerly so styled; and in allusion to vulgar opinion, which doth
commonly attribute all such strange operations unto the power of
Magick.”28 This in , shortly before Isaac Newton published his
major scientific work, Philosophiae Naturalis Principia Mathematica,
usually just called “the Principia.” The division between science and
pseudoscience was not as clear in those days as we now make it; Newton
himself, the very poster boy for rigorous scientific thought, dabbled for
years in alchemy. Wilkins writes in English, and proposes usefulness;
Newton writes in Latin, for the edification of his scholarly colleagues.

Wilkins named his book’s two sections for ancient engineers:
Archimedes deals with power, Daedalus explores mechanical motion.
Since anything that moves has to have some source of power, the two
sections are related. Indeed, we find the second section beginning with
notice “of the contrivance of several motions by rarified air. A brief di-
gression concerning Wind-guns.” The next chapter describes “a sailing
Chariot, that may without horses be driven on the land by the wind, as
ships are on the sea.” Clearly, men had begun to play with unusual com-
binations of power and vehicle.

Three of Wilkins’s chapters deal directly with flying. He begins with
the “volant Automata, Archytas his Dove, and Regiomontanus his Eagle.
The possibility and great usefulness of such inventions.” The next chapter
is a systematic consideration of “the Art of flying. The several ways whereby
this hath been, or may be attempted.” Finally, “a resolution of the two
chief difficulties that seem to oppose the possibility of a flying Chariot.”

Wilkins makes a valiant attempt to explain Archytas’s Dove. As a good
historian, he considers the objections already given and counters them
one by one. Cardan, says he, objects on the grounds that the mechanism
would be too heavy. Wilkins maintains that “it is easie [sic] to contrive
such springs and other instruments, whose strength shall much exceed
their heaviness. . . . Nor can he shew any cause why these Mechanical
motions may not be as strong (though not as lasting) as the natural
strength of living creatures.”29 Other objectors get similarly short shrift.

Regiomontanus’s eagle is another tough case, though it is supposed
to have been constructed just two hundred years before Wilkins rather
than two thousand. While the dove of Archytas is reported to have been
powered by a “spirit,” Regiomontanus’s artifact is simply named rather
than described. In fact, some versions call it an iron fly rather than an
eagle. Fly or eagle, it is almost certainly pure legend.
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The mechanical wonders Wilkins has himself observed lead him to
an open mind about others; “to distrust them without a stronger argu-
ment, must needs argue a blind and perverse incredulity.”30 Supersti-
tious, ignorant folk are not the only ones who will believe in miracles! A
modern author points out that if you want an example of someone who
believes in things unseen, talk to a nuclear physicist.31 If Wilkins can
think of a way something can be done, he is willing to allow that some-
one else might have actually done it, or certainly will do it in the future.

While the ancients thought the dove’s motions to be produced by
“some included air,” Wilkins thinks its motion might be “better per-
formed by the strength of some such spring as is commonly used in
Watches; this spring may be applied unto one wheel, which shall give an
equal motion to both the wings; . . . it is easie to conceive how the mo-
tion of flight may be performed and continued.”32 Wilkins has no doubt
this will lead to human flight “than which there is not any imaginable
invention that could prove of greater benefit to the world, or glory to
the Author.”33

He warns, however, that “nothing in this kind can be perfectly deter-
mined without a particular trial. . . . [I]n these practical times, unless a
man be able to go to the trying of things, he will perform but little.”
Wilkins himself, however, offers only the theory, “for the encouragement
of those that have both minds and means for such experiments.”34 Money
is definitely an issue: he notes that Aristotle had a generous allowance
from “his pupil Alexander” for the employment of “Fishers, Fowlers,
and Hunters,” who were to bring in creatures for Alexander’s education.
“The reason why the world hath not many Aristotles is, because it hath
too few Alexanders.”35 [Italics in original.] Teachers the world round will
enthusiastically agree; Alexander was an eager student, and there are all
too few of those, rich or poor.

What else besides money stands in the way? “Inventions or attempts
[at flying] . . . are so generally derided by common opinion, being es-
teemed only as the dreams of a melancholy and distempered fancy.”
Quoting an early Catholic theologian, “therefore none will venture upon
any such vain attempt . . . unless his brain is crazed. . . ”36 Tales of human
flight are dismissed by our learned forbears as exaggerations, as orna-
ments of legend (as we have seen with the stories of kings and saints
who fly) rather than literal truths. The scientific Wilkins quotes the Greek
historian Diodorus (first century ...), for example, who admits the
“Historical truth” that Daedalus merely flew “in a swift ship” rather than
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through the air. Wilkins suggests that “the Ancients durst not so much
as mention the art of flying, but in a fable.”37 Here is a turnaround!
Moderns should be believers, abandoning the ancients’ “perverse incre-
dulity”! Technology has opened our eyes to mechanical dreams, where
the ancients could see only fable.

If Wilkins is a representative sample of the educated class, they were
optimistic: wonders had to be plausible, but plausibility had new hori-
zons. All sorts of things might be possible with the new mechanisms,
“some such spring as is commonly used in Watches.” Thousands of years
between the sail and the kite, but for Wilkins it was commonsensical to
imagine the spring that drove a watch to be useful in making an artifi-
cial bird! Roger Bacon, in the s, might have been ahead of his time,
but Wilkins in the s assumes that his suggestions are reasonable
and need no special argument. They are offered as supporting evidence,
a foundation to be built on, rather than as hypotheses to be proven. The
rapid cascade of technological miracles has given rise to a new exuber-
ant belief in endless possibilities.

Wilkins, ever systematic, offers four general classes of possible hu-
man flight:

. By Spirits or Angels
. By the help of fowls
. By wings fastned [sic] immediately to the body
. By a flying Chariot.38

In the first group, reports of Daedalus, Elijah, Simon Magus, and other
supernatural flyers are summarized, “but none of these relations may
conduce to the discovery of this experiment . . . upon natural and artifi-
cial grounds.”39 [Italics in original.] Artifice is to harness nature, to serve
humanity without supernatural assistance. Humankind will not have to
achieve saintliness or dance on the edge of damnation in order to fly.

As for training birds to lift a human’s weight, Wilkins thinks “it is not
certainly more improbable than many other arts, whereto the industry
of ingenious men has instructed these brute creatures. And I am very
confident, that one whose genius doth enable him for such kind of ex-
periments . . . might effect some strange thing by this kind of enquiry.”40

Such confidence, all the stronger for having a basis in reality! No super-
stition this, no primitive uncritical acceptance of miracles, but rather a
dazzling optimism born of personal experience and observation.
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Moving right along to his third method, wings attached to the body, “if we
may trust credible story, it has been frequently attempted, not without some
success.” Wilkins lists the exploits of “a certain English monk called Elmerus
. . . and so another from Saint Mark’s steeple in Venice; another at Norinberge;
and . . . a Turk in Constantinople . . . ” but soberly warns that inexperience led
these pioneers to broken arms or legs. He suggests then that one who wishes
to try this method be “brought up to the constant practice of it from his
youth.”41 After all, “it is not more incredible, that frequent practice and cus-
tom should inable [sic] a man for this, than for many other things which we
see confirmed by experience.” Rope-dancers, acrobats, and tumblers are his
evidence, as are “certain Indians, that they are able when a horse is running in
his full canter, to stand upright on his back, to turn themselves round, to leap
down, gathering up any thing from the ground, and immediately to leap up
again, to shoot exactly at any mark, the horse not intermitting his course. . . . ”
[Italics in original.] If men can achieve stunts like that through practice, what
is the big deal about flying?42

On reflection, though, Wilkins notes that human arms

are but weak and easily wearied, therefore the motions by them
are like to be but short and slow. . . . It were therefore worth the
inquiry to consider whether this might not be more probably
effected by the labour of the feet, which are naturally more strong
and indefatigable. In which contrivance the [motion of the wings]
should be from the legs . . . so as each leg should move both wings,
by which means a man should (as it were) walk or climb up into
the air. . . . Which conjecture is not without good probability . . . 43

Most useful of all is the much more comfortable Chariot, “this con-
trivance being as much to be preferred before any of the other, as swim-
ming in a ship before swimming in the water.” Several persons may la-
bor together, taking turns, so that the motion would be “more constant
and lasting” than if one person worked alone. Two questions must be
faced, however: whether something so heavy may be supported by such
a thin medium as air, and “whether the strength of the persons within it
may be sufficient for the motion of it?”44

Wilkins insists that it may be difficult, but cannot be impossible, to
find suitable proportions of weight to size for the mechanical flying
chariot. “As it is in those bodies which are carried on the water, though
they be never so big, or so ponderous (suppose equal to a City or a whole
Island) yet they will always swim on the top, if they be but any thing
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lighter than so much water as is equal to them in bigness; So likewise is it
in the bodies that are carried in the air.”45 Wilkins does not rely on scientific
principle, but offers experience to support his claim: there is “a fowl in
Peru called Condores, which of themselves kill and eat up a whole Calf at
a time. Nor is there any reason why any other body may not be supported
and carried by the air, though it should as much exceed the quantity of
these fowl, as they do the quantity of a fly.” [Italics in original] Scale pre-
sents no problem to Wilkins. The ratio of his flying chariot to the size of a
condor may be as the condor compared to a fly—yet both condor and fly
have the freedom of the air, why shouldn’t that future “contrivance”?46

He makes equally short work of the second question. Once the thing
is in the air, “the motion of it will be easie, as it is in the flight of all kind
of birds, which being at any great distance from the earth, are able to
continue their motion for a long time and way, with little labour or wea-
riness.” Wilkins supposes that gravity (or “Magnetick virtue”) becomes
less at higher elevations, so that the chariot once aloft will need little
power to keep it there. The “divers other particulars” necessary to suc-
cess must wait for experiments; and those, Wilkins leaves for the inter-
ested reader. The difficulty will “add a glory to the invention.”47 The diffi-
cult we do at once; the impossible takes a little longer!

Here is technology fiction indeed, though Wilkins offers it as sober
scientific thought. All objections are brushed away as either “perverse
incredulity” or the mewlings of the incompetent. Grant that a thing is
possible, and some clever mechanic will produce it sooner or later.

Looking backward from the comfortable distance of the late nine-
teenth century, balloonist John Wise of Philadelphia opines

We find here that for the space of over  years one generation
after another conceived more or less fully the principles and truths
of a theory without any real success toward its consummation in
practice. The idea thrown out by Roger Bacon of atmospherical
buoyancy, it does seem from history, had become the favorite theory
with the most philosophical portion of the advocates of the doc-
trine that flying through the air could be accomplished by human
beings. The other portion, who were evidently more of a mechanical
turn, contended that it must be accomplished, by the aid of artifi-
cial wings, on the bird principle. Now, that it is not philosophically
disproved that man may fly by the aid of artificial wings is evident,
for it would be no more at variance with the laws of nature than it
is for him to swim in the water like a fish.
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While Cuperus upon the one hand, in his treatise on the “Excel-
lence of Man,” contends that the faculty of flying by the use of
artificial wings fastened to the body of a man can be attained,
Borrelli, a Neapolitan mathematician, asserts that, after having
examined the subject with great nicety, in a comparison of the
strength of the muscles of a man to the muscles of a bird, it is
impossible to fly by means of wings fastened to the body. Under
this view of the subject, we may safely steer a middle course, nei-
ther denying the one nor positively assuming the other, but leav-
ing to the age of improvement in which we live to decide, by actual
experiment, what may be accomplished by both plans.48

We should note that at the very moment Wise wrote this, scientists and
mechanics on both sides of the Atlantic were entangled in such experi-
ments. The one option Wise does not mention, fixed-wing aircraft,
proved to be the most promising and ultimately successful. We are get-
ting ahead of our story, though.

   

How can we untangle the possible historical facts from the legends built
upon them? Only with the utmost care, and full understanding that we
are very likely to be mistaken. John Wise summed it up in :

. . . plausible accounts and mathematical deductions . . . are inter-
spersed among the romantic and fabulous stories which seem to
have been built upon them. It was often difficult to find out who
the real or original authors were, and whether they were writing
from personal knowledge or from hearsay. In regard to most of
them . . . the inventors of these flying machines mainly attribute
the particular excellence of their discoveries to some patron saint’s
spiritual power, notwithstanding they used many wheels and pin-
ions [gears] in their aërial apparatus.49

Spiritual power may have been more effective than Wise was willing to
admit, but as inspiration and motivation for the inventors rather than
as a physical force sustaining aircraft.
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 
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HumAn-powered
Flight



T
he imitation of birdflight had a powerful grip on the imagina-
tion of inventors. If only the power of human arms and legs could
be multiplied, perhaps by levers and sails, it might be possible to
travel through the air. Then in the late nineteenth century when

small motors became available, they too were pressed into service. The
old dreams did not die, however, they seldom do; when powered flight
was achieved, human-powered flight was simply relegated to the world
of serious sport.

 “ ”

Towers and other high places were much in demand as starting points
for wing trials. It is always easier to keep going than to get started, and



 y   

artificial flight is no exception. The first one that historians count as
successful was that of Eilmer, a monk in the abbey at Malmsbury, who
“in his early youth had hazarded a deed of remarkable boldness. He had
by some means, I scarcely know what, fastened wings to his hands and
feet so that, mistaking fable for truth, he might fly like Daedalus, and
collecting the breeze on the summit of a tower, he flew for more than
the distance of a furlong. But, agitated by the violence of the wind and
the swirling of air, as well as by awareness of his rashness, he fell, broke
his legs, and was lame ever after.”1 Thus the story is told by a fellow
monk, William, of the same abbey, who very likely had it at only second
or third hand from monks who had heard the tale from Eilmer himself
and perhaps from others who had witnessed this “deed of remarkable
boldness.” In modern measure, Eilmer’s flight covered more than six
hundred feet, longer than two football fields. Even allowing for some
exaggeration, that is quite an accomplishment.

We have to do some historical analysis to arrive at an approximate
date for this feat. Since Eilmer is described as a “youth” when he at-
tempted his flight, yet old enough to construct his wings, he was prob-
ably at least a teen but less than twenty-five years old. While we do not
know his exact date of birth, we do know that he saw Halley’s comet in
both  and ; his flight would likely have been sometime between
 and  ..2

What in the world possessed him, to try such a stunt? It is not likely
he had heard of similar attempts by others; there were very few of those,
and a country boy in England would not be aware of them, except pos-
sibly the legend of Bladud, founder of Bath, who had crashed into Lon-
don almost two thousand years before. Perhaps it was the turning of the
millennium; perhaps a boyish desire to distinguish himself before he
became just one more of the brethren at Malmsbury.

He might have known the Daedalus legend, and maybe thought to
demonstrate the greater power of Christianity in contrast to paganism.
At that time, as so often even today, physical power was thought to be a
mark of divine favoritism; if God was on your side, what need you fear?
He may have been inspired, or at least encouraged, by Isaiah’s promise
of “those who put their trust in the Lord . . . shall raise wings as eagles.”3

And in any case, adolescent boys and girls tend to think that they are
immortal. Only once he was actually aloft did he feel “awareness of his
rashness,” much like those cartoon characters who run off a cliff and
only fall when they realize that they are unsupported in midair.
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At about that time, too, there was a radical change in the way Jesus’
ascension to heaven was portrayed by the pious in England and Europe.
Where previously Jesus arose in great dignity, perhaps floating on a cloud
accompanied by angels, in England of Eilmer’s time Jesus begins to be
shown rocketing up to heaven; he goes so quickly that he is barely seen
in motion, only his feet remain at the top of the frame, and his disciples’
garments flutter in his wake. This imagery might have inspired Eilmer
to attempt a rapid rise as well.4

There was also a change in the depiction of God. Before , God is
shown creating the earth by sheer power of thought; after , we be-
gin to see God holding scales and a drafting compass, “measuring” the
earth and judging it. In later illustrations, only the compass, premier
instrument and symbol of the engineer, appears in God’s hand. Perhaps
Eilmer was influenced by these changes in religious perception, and in-
spired to use physical means to achieve a spiritual goal.5

Eilmer’s exploit is the earliest example of human flight taken seri-
ously by modern historians. His feat resounded through the centuries,
although anyone who has tried to puzzle through medieval English let-
ters will sympathize with Ralph Higden, who in  misread the “Ei” as
“O” and the “m” as “iv”, thus transforming Eilmer’s name into “Oliver.”6

Nevertheless, Bishop John Wilkins in  cited Eilmer/Oliver as having
accomplished winged flight, and Eilmer is still honored as a pioneer.

 Other tales of intrepid flyers are less well documented, and may be
entirely fictional. Abul Quasim ibn Firnas (the “Wise Andalusian”) made
a fatal attempt from a cliff in Spain in  or  (reports vary as to
date). An unnamed “Saracen” leaped from the hippodrome in Constan-
tinople in . The Saracen seems to have fared better than most, since
an eyewitness claimed that “he soared like a bird and seemed to fly in
the air [across the hippodrome].”7

Unhappy outcomes did not faze their successors, all sure that they
had finally perfected the apparatus. About , Giovanni Battista Danti,
an Italian mathematician, attempted to fly over Lake Trasimeno.8 Some
twenty years later, a certain Father Damian, physician to the Scottish
king, boasted that he could fly on homemade wings and arrive in Paris
sooner than the embassy which had been dispatched to France. Alas, his
leap from Stirling Castle resulted in broken legs, which he blamed on
having some hen-feathers in the wings—since chickens were more at-
tracted to the barnyard than to the sky, it was unavoidable that their
influence would prevent him from achieving his boast.9 The histories
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are full of similar stories, often with drawings of the hopeful contrap-
tions. The devices look pitifully inadequate and absurd, but one must
remember that drawing to scale was not a concern.

Imprisoning folks in towers seems to have been popular among early
kings, offering opportunities for imitations of Daedalus. King Shapur I
(reigned over the Persian Empire – ..) shut up his prize architect
in a tower so he could not produce such fine work for others, but the
clever man fashioned wings of wood and made good his escape.10 Rodrigo
Aleman, a Spanish sculptor imprisoned in another tower, made wings
from the feathers of birds he had eaten, but his jump was unfortunately
fatal.11 Aleman’s feat may be pure legend; the cathedral from which
he is supposed to have jumped (Plasencia) has no tower.12 Like
Regiomontanus’s eagle, however, the story persists and contributes to
the total mythos of flight.

Robert Hooke, a respected scientist and experimenter of Newton’s
day, claimed to have flown an ornithopter, but did complain about the
difficulty of remaining in the air.13 His flight was more probably a glide
than an actual powered flight, but it is certainly hard to tell from the
records.

Tower-jumping was not limited to sages, showoffs, and sculptors: in
, a relatively enlightened time, the Marquis de Bacqueville devised a
set of wings which he attached to his arms and legs, and attempted to fly
across the Seine.14 And in , Karl Friedrich Meerwein, architect to the
prince of Baden, proposed a flapping-wing glider.15

 ,  ,   

Before people strapped wings on themselves, they designed imitation
birds for amusement and study. In the early days, these models were
unusual enough to be the delight of kings and emperors East and West.
What better way to impress your sovereign with your mechanical and
intellectual skills, or with your occult knowledge, than by producing an
artificial bird? What better way to develop designs and study aeronau-
tics, than by producing a small-scale flyer?

Chinese tradition recounts the marvelous artificial flying birds made
by Kungshu Phan and Mo Ti in the fourth century ..., which flew for
three days before coming down. We can only guess what tidbit of reality
might be at the heart of these tales, which were written down long after
they were supposed to have happened.
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A certain amount of skepticism and doubt was already expressed in
the first century .. by one Wang Chhung,16 who wrote “If such a thing
had the shape of a bird, how could it fly for three days without resting? If
it could soar, why only for three days?” Wang Chhung goes on to note
that Kungshu Phan is supposed to have lost his mother in a flying wagon
he built for her that simply flew completely away; if Kungshu Phan could
make such a long-flying wagon, Wang Chhung asks, why did his artifi-
cial bird not stay aloft for an indefinite time as well?17

The “birds” of Kungshu Phan and Mo Ti may have been kites, since
the Chinese symbol is ambiguous, but there is no question about the
bird made by the great astronomer Chang Heng, who was a little younger
than Wang Chhung. This bird had a spring-driven mechanism in its
belly, which enabled it to fly for some considerable distance. Wang
Chhung himself seems to make reference to the contraption, musing in
his memoirs after being dismissed with some disgrace, “Yet linked wheels
may be made to turn of themselves, so that an object of carved wood
may be made to fly all alone in the air. With drooping feathers I have
returned to my own home; why should I not adjust my mechanisms
and put them in working order?”18

The European counterpart is the “flying dove” demonstrated by
Archytas of Tarentum in the fourth century ..., just about the time
of Mo Ti and Kungshu Phan. Archytas’s amazing bird is not described
until several centuries after it was supposed to have flown, and just as
with the “birds” of Mo Ti and Kungshu Phan, there are important un-
answered questions about its mechanism. Some accounts suggest that
Archytas used expanding gas, perhaps steam or compressed air, as its
motive power; others that there was some sort of launcher and then the
model continued as a glider.

Joseph Needham, comparing the Chinese and European tales, com-
ments that the Dove of Archytas seems to fit better with the much later
style of the Alexandrian “mechanicians” who worked with pneumatic
devices and suggests “conceivably, therefore, the account . . . may refer to
a light model with glider wings . . . with a narrow backward-pointing
outlet, through which a jet of steam could issue, as in Heron’s aeolipile.”19

Johann Muller, also known as Regiomontanus, is supposed to have
created an iron eagle—or perhaps an iron fly—to welcome the Emperor
Charles V to Nuremburg. Regiomontanus lived in Nuremburg from 

to , and it is hard to tell which Charles V might be the one involved;
all the ones listed in histories and encyclopedias were not alive in
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Regiomontanus’s lifetime (–).20 Yet the story is repeated by most
of the writers describing “the history of aeronautics from earliest times,”
which suggests that they were simply copying from their predecessors.
Even so, the legend persists and has influence on the minds of those who
read it. Legends need not be true to be powerful.

Bats, those detested and sometimes feared inhabitants of the night,
were not usually imitated, and batwings are often associated with the
devil. The one outstanding exception is the work of Leonardo da Vinci,
who used both bird and bat wings in his sketches of flying machines.
Batwings did not have such negative connotations in non-Western cul-
tures, but feathers still seem to have been preferred, as evidenced by the
Taoist honorific “feather guest” for example. When humans dreamed of
wings, those wings had feathers.

 

Leonardo da Vinci understood the fluid nature of air and the forces of
lift and drag. While he was a keen and accurate observer of birdflight, he
sought to do more than simply copy the anatomy and motions of birds.
His goal was to extract general principles which could then be used in
developing machines to aid human flight. Those principles would have
to be mathematical; da Vinci insisted “no knowledge can be certain, if it
is not based upon mathematics or upon some other knowledge which is
itself based upon the mathematical sciences. Instrumental, or mechani-
cal science is the noblest and above all others the most useful” and “let
no man who is not a mathematician read the elements of my work.”
Specifically, in his codex On the Flight of Birds: “A bird is an instrument
working according to mathematical law, an instrument which it is within
the capacity of man to reproduce with all its movements.”21 There are
some clues that Leonardo actually tried the experiment, but the only
report we have is from Jerome Cardan, the son of an acquaintance of
Leonardo’s: “Leonardo da Vinci also attempted to fly, but misfortune
befell him from it. He was a great painter.”22

It has been said that Leonardo’s designs could not work because he
did not understand the limitations imposed by the weight of materials
and the energy available from human muscles. By the s, though,
these problems had been thoroughly discussed and analyzed. In mock-
ing the persistence of ornithopter-type designs, many historians cite
Giovanni Borelli’s  “proof” that human power alone could not sus-
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tain flight.23 Borelli certainly brought all the available science to bear on
the question, but we may be excused if we, like many of his contempo-
raries and later dreamers, fail to be convinced. History is so full of ex-
amples of the experts confounded that it seems the more “impossible” a
feat is proclaimed, the more any given dreamer becomes convinced that
the very act of rejection proves the validity of his or her plan to accom-
plish it. “They laughed at Columbus,” goes the thought, “and they’re
laughing at me; therefore I must be as right as Columbus was.” And
there is always the very human desire to show up the experts and gain
glory. Accomplishment against great odds seems the sweeter victory,
whether those odds are a physical or “scientific” challenge.

In the mid-s, Tito Livio Burattini built at least three complex
ornithopter models, each in the form of a flying dragon. They attracted
the serious attention of contemporary scientists, including Christiaan
Huyghens, better known to us for his work on optics.24 Like many oth-
ers of his day (most notably including Isaac Newton), Huyghens was
also interested in dynamics, the principles governing motion. Physicist
Robert Hooke also dabbled in ornithopter design and construction, as
we have noted. Flying machines made excellent subjects for both theo-
retical and experimental exploration.

Emanuel Swedenborg, in the next generation, followed a career path
which seems strange in modern terms. Younger son of a prominent Swed-
ish bishop and theologian, as a young man Emanuel traveled to Britain
and the European continent with a letter of introduction to the bright-
est minds of the age. His father and elder brother had also traveled and
established impressive reputations, which opened doors for him in Lon-
don, Paris, the Hague, and elsewhere. His friends and intellectual men-
tors included a long list of prominent astronomers, mathematicians,
and physicists. Returning to Sweden, he began to publish a scientific
journal called Daedalus Hyperboreus25 in which he presented both his
own work and that of others.

After devoting himself to natural science for three decades, in  he
abruptly abandoned scientific work and devoted himself to theology,
writing several books and eventually founding a new Protestant denomi-
nation.26 As he wrote to a friend, “I was first introduced by the Lord into
the natural sciences and was thus prepared; and this from the year 

to , when heaven was opened to me.”27

To our modern Western eyes, this would be considered an abrupt
change from one mindset to another, from a secular and scientific—
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“rational”—perspective to a religious and mystical one. But in the eigh-
teenth century, the lines were not so clearly drawn. For some philoso-
phers, science and religion were completely contradictory perspectives
and to embrace one was to forsake the other. But for those like
Swedenborg, science and religion were complementary, supporting and
reinforcing each other. It is also probable that Swedenborg, like his fa-
ther before him, saw his scientific activities as part of his service to God.
In theoretical mechanics, he sought the “soul” of matter; in anatomical
research he looked for the location of the biological “soul.”28

At the age of twenty-seven, already accepted in rarified intellectual
circles, Swedenborg published a well thought-out design for an
ornithopter. He carefully specifies that the construction materials be as
light as possible while sturdy enough to hold together and support the
pilot. Calculations based on birds and kites establish the minimum size
of the “sails” to guide and support the contraption. He notes, for ex-
ample, “that the wind can lift up very heavy materials, so that when it
blows against a gate with force, it can blow it open even though two men
be pushing against it, when yet it is often  square ells in extent. How,
then, would it act on a surface of  square ells, with the wings helping
along?”29 He offers the example of kites and birds, which once aloft “swim
in the air and with all their weight rest on their wings without moving
the least feather for several minutes. In the case of kites, made of paper
and wood, we see a similar property, in that they keep themselves up in
the air without sinking down in the least.” Once an ornithopter was in
the air, perhaps human strength would be enough to keep it there.

His general description of the vessel displays his careful reasoning.
He begins by specifying “if we follow living nature, examining the pro-
portions that the wing of a bird holds to its body, a similar mechanism
might be invented, which should give us hope to be able to follow the
bird in the air.” Not only the proportions of the wing to the body, but of
weight to volume and of shape, are considered:

First, let a car or boat or some object be made of light material
such as cork or birch bark, with a room within for the operator.
Second, in front as well as behind, or all around, set a widely
stretched sail parallel to the machine, forming within a hollow, or
bend, which could be reefed like the sails of a ship. Third, place
wings on the sides, to be worked up and down by a spiral spring,
these wings also to be hollow below in order to increase the force
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and velocity take in the air and make the resistance as great as may
be required. These, too, should be made of light material and of
sufficient size; they should be in the shape of bird’s wings or the
arms of a windmill or some such shape, and be tilted obliquely
upwards and be made so as to collapse on the upward stroke and
expand on the downward.

Swedenborg goes on to consider the dynamics of the machine in flight:

Fourth, place a balance or beam [vectis] below, hanging down per-
pendicularly to some distance and with a small weight attached to
the end, pendent exactly in line with the center of gravity—the
longer this beam is, the lighter it must be, for it must have the
same proportion as the well known [Roman] vectis or steelyard.
This would serve to restore the balance of the machine whenever
it should lean over to any of the four sides. Fifth, the wings would
perhaps have greater force, so as to increase the resistance and make
the flight easier, if a hood or shield were placed above them, as is
the case with certain insects. Sixth, when now the sails are expanded
so as to occupy a great surface and much air, with a balance keep-
ing them horizontal, only a small force would be needed to move
the machine back and forth in a circle, and up and down. And
after it has gained [sufficient] momentum to move slowly upwards,
a light movement and an even bearing would keep it balanced in
the air and would determine its direction at will.

He does admit there might be some bugs in the system at first: “although
when the first trials are to be made, you may have to pay for the experi-
ence and must not mind an arm or a leg.”

Swedenborg’s crisis of faith was sudden, resulting from a series of
dreams in  and . The explicit sexual content of these dreams
may be related to Swedenborg’s feelings of guilt about his ambition to
be recognized for his scientific work. He draws analogies between his
former “love of the sex” while he was primarily studying science, and
the chaste spiritual love and search for a soulmate (he remained unmar-
ried) associated with his return to theology and metaphysics. In one
dream, for example, he finds that a desirable woman “had teeth where I
wished to penetrate” and interprets this to mean that he should turn
away from secular (scientific) pursuits and devote himself to religion.30
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Between the s and the twentieth century, other inventors devised
various combinations of balloon, flapping wings, and airscrew propel-
lers.31 Truly, Bishop John Wilkins’s vision had become reality; if it seemed
possible, clever mechanics would try to make it happen. The nearer suc-
cess seemed to be, the more ingenuity was expended in its pursuit.

Notwithstanding all the scientific and philosophical ingenuity directed
toward flying, one nineteenth century British naturalist wanted to know
why the birds themselves had not been harnessed:

Why have not these monsters of the sky been appropriated to the
use of man? How comes it that he who has subdued the ocean and
cultivated the earth, who has harnessed elephants, and even lions,
to his chariot wheels, should never have availed himself of the wings
of the eagle, the vulture, or the frigate pelican? That, having ascer-
tained the possibility of traveling at the rate of eighty miles an
hour through its void regions, he should yet allow himself to be
the mere sport of the whirlwind, and not tame to his use, and har-
ness to his car, the winged strength of some of these aerial racers,
and thus stamp with reality some of the boldest fictions of the
heathen poets? . . . The hint has, indeed, long been thrown out;
and the perfection to which the art of falconry was carried in former
times sufficiently secures it against the charge of absurdity or ex-
travagance.32

Although he was behind his times, his question might be extended: why
had not birds been harnessed to balloons? A number of contraptions
had been suggested for guiding the flight of balloons,33 but there is no
suggestion of utilizing teams of birds as had been done in the old legends
and stories. Had Western humankind become so “scientific” that only
artificial wings would now be considered, albeit based on those of birds?

Gustav and Otto Lilienthal in Germany began their aeronautical work
as youngsters, paying close attention to the details of birdflight in de-
signing their flying apparatus. Inspired by a fable in which a stork instructs
a small willow wren how to fly without getting too tired, the brothers
tried to get close to the storks in the meadows around their hometown.
When a stork would notice them, it would take off against the wind even
when that meant it had to go toward the boys—a clear indication that
lifting against the wind must be easier than with it, “because without
compelling cause the shy bird would not advance toward us.”
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The brothers in their early teens were encouraged by their mother,
who willingly supplied financing for their early “flying machines” even
though she was then a widow on a tight budget. Others were not so
supportive; Gustav reports “in order to escape the jibes of our school-
mates, we experimented at night time . . . but there being no wind on
these clear star-lit summer nights, we met with no success. We were then
 and  years of age respectively, and our flying experiments rather
interfered with the proper discharge of our school work.”34

As adults, the Lilienthal brothers continued their fascination with
birdflight, making careful measurements as they experimented with wing
shapes. They even built their own hill for takeoffs.35 Although their ulti-
mate goal was mechanically powered flight, their first step was to thor-
oughly investigate flying itself. Since nature had spent millennia per-
fecting birds, and the major difference between birds and people in this
respect was available power, it is not unreasonable for them to have tried
to imitate birds with the ultimate aim of simply adding mechanical power
to a successful design.36

The brothers continued their experiments, scrimping on meals to pay
for materials, and continued to avoid public notice. In , they flew
“an apparatus which was fitted with beating wings, moved by spiral
springs and which was launched from an inclined plane out of the win-
dow of our lodging on the fourth floor, at  o’clock in the morning, so as
to avoid being seen.”37 Looking back in , Otto recalled, “[M]ost people
in Germany considered anyone who would waste his time on such a
profitless art to be a fool. . . . At that time it had just been confirmed once
and for all by a particularly learned government-appointed commis-
sion that man could not fly, which did not particularly lift the spirits of
those working on the problem of flight.”38 That commission, headed by
no less a figure than Hermann von Helmholtz, had concluded that hu-
man-powered flight was not feasible, but the subtle nuance was widely
ignored. Gustav and Otto were not aiming for human-powered flight.
Their designs were adapted from birdflight, and tested as unpowered
kites or gliders, but they intended to use motors for power both in their
small models and in the eventual aircraft. By :

In our loft we installed a regular workshop and laid the keel of a
wing flyer. The wings were an exact copy of a bird’s wings: the
pinions consisting of willow canes with narrow front and wide
back feathers . . . the whole thing was the size of a stork, and the
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propelling force was to be a light motor which, however, had first
to be designed. . . . We also built kites in the form of birds, in order
to study the behaviour of the apparatus in the wind; the surfaces
of the wings being curved, in order to imitate a bird.39

Slowly, slowly, they gained confidence and made progress. In ,
after more than three decades of work as boy and man, Otto published
Der Vogelflug als Grundlage der Fliegekunst (Birdflight as the Basis for
Aviation). However, it was far from a commercial success. He had to pay
the printing costs, and must have been disappointed in the meagre sales.
The first printing was a thousand copies, but fewer than three hundred
of those were sold in the next seven years.40 His tables and calculations
were influential both in Europe and the United States, but the number
of tinkerers, mechanics, and theoretical aerodynamicists constituted a
very small market. (Had he known of it, he might have taken some com-
fort in the comparably poor showing of another important book, Nicho-
las Copernicus’s Revolutions of the Heavenly Spheres. A thousand copies
were printed in Nuremburg and never sold out.)41

Otto’s name alone appears on the published work, and only Otto ad-
dressed technical and scientific societies, although the brothers were truly
partners in the joint endeavor. Perhaps this was because Otto was a
trained engineer, having passed his examinations with record high hon-
ors at the Provincial Technical School at Potsdam, while Gustav was more
strictly a businessman in “the building trade.”

What kept the brothers at work on their flying machines, through all
those long years? Their sources of motivation blend into each other—
their boyhood fascination with birds nourished and sustained their adult
fascination with the intellectual and ethical challenge of flight. Ethical?
Yes, the men shared a deep desire for social justice, and felt that flight,
among other things, would help. Otto wrote: “The borders between coun-
tries would lose their significance, because they could not be closed off

from each other; linguistic differences would disappear as human mo-
bility increased. National defense would cease to devour the best resources
of nations . . . and the necessity of resolving disagreements among na-
tions in some other way than by bloody battles . . . would secure for us
eternal peace.”42 Alas, like so many other technological innovations her-
alded as panaceas, cures for the world’s ills, flight did not irresistibly
lead to utopia.



-  y 

    

American balloonist John Wise tried to bring Roger Bacon’s ideas into
the nineteenth century by putting mathematics to work, with careful
attention to details of construction. The adventuresome boy peeps
through the facade of the objective scientist:

Soon after [Roger] Bacon’s time, projects were instituted to train
up children from their infancy in the exercise of flying with artifi-
cial wings, which seemed to have been the favorite plan of the fly-
ing philosophers and artists of that day. If we credit the accounts
of some of their experiments, it would seem that considerable
progress was made in that way. The individuals who used the wings
could skim over the surface of the earth with a great deal of ease
and celerity. This was accomplished by the combined faculties of
running and flying. It is stated, that, by an alternately continued
motion of the wings against the air, and the feet against the ground,
they were enabled to move along with a striding motion, and with
incredible speed.

If we are permitted, for a moment, to digress from the historical
part of our subject, we will show that this method of locomotion,
under the present knowledge of aeronautics, could be turned to
considerable account. [If a man uses a balloon to lift most of his
weight, and then] provides himself with a pair of wings, made on
the bird principle, with socket joints to slip over his arms at the
shoulders, and a grasping handle internally of each one, at the dis-
tance from the shoulder joint of the wing, as the distance is from
his shoulder to his hand, he may beat against the air with his wings,
and bound against the earth with his feet, so as to make at least a
hundred yards at each bound. This the writer has often done, in the
direction of a gentle wind, with the aid of his feet alone, after his
balloon had descended to the earth; and, on one occasion traversed a
pine forest of several miles in extent, by bounding against the tops of
the trees. Such a contrivance would be of inestimable value to ex-
ploring expeditions. Landings to otherwise inaccessible mountains;
escapes from surrounding icebergs; explorations of volcanic cra-
ters; traversing vast swamps and morasses; walking over lakes and
seas; bounding over isthmuses, straits, and promontories, or ex-
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ploring the cloud-capped peaks of Chimborazo, could thus all be
easily accomplished.43 [Emphasis added]

Don’t you wish you had been there to see him “bounding against the
tops of the trees”!

  

Even with cloth or paper kites as examples, even when balloons pro-
vided lift, minds were drawn back to birds. How difficult it was to aban-
don the use of birds as models for human flight! Late in the nineteenth
century, Alexander Graham Bell called for a return to the study of birds
“that were pursued for hundreds of years before the invention of the
balloon diverted attention from the subject.” Bell reminded his contem-
poraries that none of the natural fliers, “from the smallest insect to the
largest bird” uses the balloon principle in flight.44

In science, one goal of experimenters and theoreticians is to isolate
one factor, and hold all the others constant. Only then can one be rea-
sonably certain that one’s results are correlated to that factor and not
others. (It should be remembered that correlation is not identical to
cause, but that is another issue entirely.)

Historians also may become seduced by the notion that an event re-
sults from a single cause. When more than one cause contributes, the
event is classed as “overdetermined.” In the case of artificial flight,
“overdetermined” seems almost inadequate to describe the persistence
of the birdflight model. There were both technical and ideological foun-
dations involved, and untangling them is difficult.

Birds use their wings for both propulsion and lift. Roger Bacon,
Francesco Lana de Terzi, and Bartholomew Guzman suggested that lift
be separated from propulsion: that lighter-than-air spheres be used for
lift, and some variation on oars or sails be used for propulsion. Most
aeronautical pioneers until the nineteenth century, however, continued
to work with ways to power variations on the artificial “birdlike” wing.
The development of hot-air Montgolfier and then hydrogen-filled bal-
loons revived speculation as to how aircraft could be pushed and aimed
in defiance of the wind.

George Cayley is credited with the first heavier-than-air design which
separates lift and propulsion. Even after these two components were well
recognized as distinct factors, however, controversy raged about the best
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methods of raising and directing aircraft. Should mechanical power be
applied to flapping the wings, or to an airscrew?45 The Lilienthals stead-
fastly developed their ornithopter designs, while others as steadfastly
insisted that the airscrew in combination with fixed wings was the proper
approach. The Wright brothers used fixed-wings, but with a twist, liter-
ally: their success depended on their ability to variably bend (warp) their
wings in adjusting to flight conditions. The airscrew has now become so
firmly identified with mechanical flight that it is simply known as “the
propeller”—literally, that which pushes.

“   -  ”

The psychological and spiritual components supporting the birdflight
model were very strong. The simplest psychological factor may be sheer
familiarity. Many technical innovations retain visible reminders of pre-
vious versions, called skeuomorphs.46 Early plastic objects, for example,
retained the angular shapes of their predecessors made from less bendable
or moldable materials. Even the names of new things often refer to the
familiar: “iron horse” (railway locomotive) and “horseless carriage” (au-
tomobile) to name but two. “Wireless telegraphy” (radio) is another. We
“dial” telephone numbers long after dials have been replaced by
pushbuttons. We cling to familiarity, to continuity. So it was with flight;
like Shun, the young Chinese emperor-to-be, we dress in the work-clothes
of birds.47

We have noted that birds represented positive spiritual values; most
Western dreamers based their designs on birds rather than insects or
bats. Birds not only fly, they symbolize flight; thus there is a strong ten-
dency to think their form and function are ideal for the purpose, even
over and above the fact that they do fly.

Another source of spiritual reinforcement is the deep sense that natural
forms embody a divine plan; that earthly forms mirror the intent of the
deity, and artificial forms had best follow suit if they mean to be most
effective. The concept that God (or nature) is the best engineer bridges
the spiritual and technical.48 Fifteenth-century architect Francesco di
Giorgio inscribed a human figure on the plan view of a church: “Since
man was made in the image of God, so it was believed the proportions
exemplified in the human form would reflect a divine and cosmic or-
der.”49 The nature philosophy of the Enlightenment, in the eighteenth
century, also saw cosmic unity in form and function.50
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Deeper still, there are echoes of sympathetic magic or religious imi-
tation. To imitate a thing is in a sense to become that thing; actual physi-
cal flight is only one of the many things that birds represent. The same
impulse that leads us to think that “the name is the thing” suggests that
the shape and properties of a thing are also part of its essence. So many
of the aviation pioneers, “scientific” and “eccentric,” began by letting
their imaginations fly with the birds they watched!
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 

q

GlideRs, PArAcHutes,
And Kites

T
he kite, the sail, the parachute—they seem so alike to us, an ex-
panse of fabric catching the air. And as one historian put it, “the
kite is a tethered glider.”1 They have each contributed to the de-
velopment of flight, but each has a historical path of its own.

Once again, each of these elements has symbolic associations as well
as physical reality. Unpowered flight was pursued for its own sake, and
for earthly uses, as well as in exploring the properties of the air and
setting the parameters within which powered flight might be realized.
Windmills harnessed the air for the mundane purpose of grinding flour
for our daily bread, and pumping water for our refreshment and our
crops.

Kite flying for pleasure is a worldwide phenomenon; Alexander Gra-
ham Bell used kites systematically in his approach to the problems of
flight, as did the Wright brothers and other pioneers. The boundary be-
tween powered flight and gliding is not sharp: many early “flights” were
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probably predominantly glides rather than powered flight, regardless of
the experimenter’s intention.

   

How many children, innocently playing, realize that they are acting out
the faint echoes of ancient rituals? The Western youngster running across
the field towing a kite is surely unaware that thousands of years ago in
Asia kites had religious significance in honoring gods and heroes. Strings
and pipes might have been attached to those long-ago kites, as they are
sometimes in Asia to this day, to make pleasing music as the air passed
over the kite’s surface. In many cultures, kites were and are a strictly
masculine matter, forbidden to women. Aggressive competition between
kites is also common; the strings are coated with ground glass or porce-
lain, and the kite handlers skillfully maneuver them to cut the strings of
competing kites until only one is left triumphant in the air.

In today’s northern Indian province of Punjab, the spring festival of
Basant Pachani also echoes ancient rites. As the yellow flowers of the
mustard plant color the landscape, yellow accents adorn the local cloth-
ing: turbans, scarves, shawls, bandannas, handkerchiefs. This is the sea-
son for kite flying, kite contests, kite battles. Hundreds of thousands of
kites are flown; households set aside separate rooms for kites and their
construction.

Kite strings are coated with starch and powdered glass for battle. Be-
ginning in the early morning, kites soar high, drawing their strings be-
hind them for miles. An evenly matched battle may last all day, though
lesser contests are decided sooner. With each severed string, “the strength
put forth by the arms spurts into the emptiness and the slackness. This
is a pain that transcends the physical. The string is some sort of umbili-
cal cord to the birth of man. . . . ” says an Indian observer. “This is a
man’s game” he explains, “ . . . There are big kites, heavy enough to carry
a child with them. Others, sharklike, all points and deadly fins, seem to
harness the force of a gale, and constantly tug a man’s arms out of his
sockets. . . . These special kites give dominance, but they are hard to
control, wanting a constant juggling, a ceaseless watch, and a complete
understanding. . . . Like the first woman of the first spring, the women
watch and understand without any explanation.”2

Further east, in China, Korea, and Japan, similar festivals are cel-
ebrated. Often the aim is to sever the opponent’s string; other times,
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large “male” kites strive to capture the smaller “female” kites and drag
them into male territory. Kites are strictly seasonal in Korea now, flown
only during the first two weeks of the New Year. After that, the scapegoat
“kite for warding off evil” is flown and released, carrying with it all bad
luck.3

In some parts of Asia, extra strings are attached to the kites, to make
a humming noise as the kite flies. These kites may be flown all night in
pleasant weather, to lull people to sleep outdoors. A change in the music
serves as a storm warning.

Strength spurting into slackness, umbilical cords, battles between
males in spring, scapegoats, and guardian spirits. What a complexity
and wealth of symbolism! The association with fertility and new life
could not be more clear.

How did kites begin, and what was their original purpose? We can
only guess the details, since the origins were not recorded. Some schol-
ars speculate that kite development began with the practice of tying a
fine line to an arrow so that it could be retrieved. Joseph Needham
thinks this is unlikely, since the action of retrieving a tethered arrow
(standing still and pulling) is quite different from that of launching
and flying a kite. Further, Needham suggests that if kites began as hunt-
ing aids, it is not likely that they would have the early religious associa-
tions that they did.4

Imagine how it might have happened. We can visualize such a teth-
ered arrow used to shoot a bird, which may have fluttered and flapped
its wings in its attempt to escape. The hunter would then pull at the
line, just as the kite flyer does. Perhaps, then, kites were developed to
mimic this action, in the hope that re-enacting the hunt would ensure
success for the next one. Just as the European cave paintings of four-
footed game might have been a sort of incantation to attract those ani-
mals, perhaps kite flying was a parallel attempt at sympathetic magic.
Perhaps, once our long-ago thinker had devised his kite, he flew it as a
simple lure. “Fly,” he may have asked the kite, “and call to your winged
brethren, that my family may eat.” Or, perhaps the kite was meant to
symbolize the return of a dead bird’s spirit to the air, as a gesture of
respect and supplication.

The very name “kite” is shared with an aerial acrobat; the whole fam-
ily of birds called kites are known for their spectacular courtships aloft.
Mating and fertility rituals are among the most ancient known to man-
kind; perhaps here is a clue to some part of the fabric or wooden kite’s
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ritual significance. It would not be the first time that technology was
developed to serve spiritual rather than “practical” purposes: ceramics
were used to make the exaggeratedly female figurines called “Venus of
Willendorf” about twenty-five thousand years ago; another fifteen thou-
sand years went by before anyone got around to making such mundane
items as ceramic pots, utensils, tiles, and bricks.5

Another scholar suggests that kites may have their origin among sail-
ing folks, via the process of retrieving a sail that had come loose.6 The
partnership of the sailor, the wind, and the water is very like that of a
human, spirituality, and a life’s path. Think of the sail as the soul of the
boat, as it fills with air and moves the vessel. Think of a human’s spiritu-
ality, the ethical values of that person’s culture, as the “air” which gives
impetus and direction to the soul’s sail.

The nautical account of the kite’s origin should give us pause. Five
thousand years ago, Egyptian paintings included sailboats. Mediterra-
nean voyagers filled the sea with sailboats. If sails gave birth to kites, why
did the kite not appear in Europe until the sixteenth century of the com-
mon era? Why was it brought from China, and not developed locally?
On the one hand, how many times has it taken decades, centuries, or
millennia to develop things that seem so obvious and inevitable in hind-
sight? On the other hand, we must be careful about plausible explana-
tions which have limited application. Trying to explain “exceptions” can
lead to some pretty convoluted reasoning.

The fact remains that the kite was known in Asia and the Pacific for
centuries, perhaps a millennium or more, before the Europeans took
much notice. The answer to our question, “What was the origin,” may
be “all of the above”—kites may have developed independently, and
served different functions, in several cultures.

Polynesians communicated with their gods Rongo, Tane, Rehua, and
Maui by means of kites. After a time, kites came to represent the souls of
heroes, of men, and of the gods themselves. The stories seem a bit
muddled in translation; the gods are first identified with live birds, then
with kites as artificial birds. Kites (flown only by men) play the roles of
both gods and goddesses, sometimes re-enacting divine sexual relations
and the production of offspring.

Hawaiian myths describe kite competitions as struggles between the
gods and the elements. Since the gods themselves often indulge in kite
competitions, such activity among humans mirrors and imitates divine
activity. Rehua, the “god of highest heaven and of health,” is both a sa-
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cred bird and the ancestor of all kites. Birds, kites, souls, gods, sex, wings;
the web of symbolism ties them together.

Among the Maori, kites were used for divination. In one story, a
mother enlists the aid of priests to find her two missing sons. Two large
kites are made and named after the sons. When the kites are flown fol-
lowing the appropriate rituals, they persistently hover over a particular
town. The town is attacked, and the son of the chief who had killed the
woman’s sons is executed.7

Maori kites were also a ritualized weapon of war. Carefully prepared,
the kite would be flown by the priest using only his right hand. Upright
flight was a good omen, lopsided flight a sure indication of disaster in
battle. Again with careful ritual, the kite was released to fly over the camp
of the enemy. “Should any of the enemy chance to take hold of that
trailing cord, which was more deadly than a ‘live’ wire, . . . it practically
ensured the success of an attack . . . that cord possessed magic properties
with which it had been endowed by the incantations” of the priest.8

Symbols, as Mircea Eliade reminds us, are never simple. Whether first
used for hunting rituals or not, kites aloft would soon come to symbol-
ize or represent the supernatural inhabitants of the air. The behavior of
the kite would seem to mirror the behavior of aerial spirits, and control
of the kite would then embody hope for control of the air or spirit. It is
a short step from there to a general association of kites with deities as a
group, and another short step to inclusion of kites in a wide variety of
symbolic rites. With such rich spiritual associations, does it surprise you
that kite flying would be restricted to particular elements of society?

Keep in mind that our ancestors were no less intelligent than we, no
less interested in the deep mysteries of life. Their perspectives may not
have been the same as ours, their attempts to make sense of their world
may not follow the lines we might choose, but they were serious think-
ers nevertheless. To the believer, religion is not Karl Marx’s “opiate of
the masses,” but rather an honest and thoughtful search for meaning in
life. The language of that search is necessarily abstract and symbolic.

 

Freud reminds us that “sometimes a cigar is just a cigar,” and so also
sometimes a kite is just a kite.

Once kites had been developed, whatever their original spiritual and
emotional associations, in time they were also used for other purposes.
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In Indonesia and Melanesia for example, fishermen used kites to carry
the line and its baited hook away from the boat, to areas where the fish
had not been frightened.9 Pacific islanders also use kites to snare the
long-nosed garfish, dangling a noose or an entangling wad of spiderweb
to secure the fish’s snout. This kite also served as a lure, resembling a
bird enough to trigger the gar’s instincts; birds hover over schools of
small fish, tasty for both gar and bird.

Perhaps the most famous kite in American history is the one used
by Benjamin Franklin in  to draw lightning from the heavens and
demonstrate that it was no more, and no less, than the same electricity
one could obtain from rubbing wool or amber. His friend and fellow
scientist noted that before Franklin tried his experiment, “dreading
the ridicule which too commonly attends unsuccessful attempts in sci-
ence, he communicated his intended experiment to no body but his
son, who assisted him in raising the kite.”10 Only afterward did Franklin
write of his success to Joseph Collingswood at the Royal Society in
London. Franklin’s letters on electricity were highly respected and
widely publicized, translated into most of the languages of Europe,
and into Latin for good measure. (Franklin’s distaste for ridicule was
shared by other pioneers such as the Lilienthal brothers and Samuel
Langley, who sent up their models and prototypes in secret. Even the
Wright brothers kept a low profile until they had acquired substantial
experience.)

Franklin’s experiments established the use of kites for scientific ex-
ploration of the upper air. Well into the twentieth century, thermom-
eters and other instruments were still carried aloft by kites.

Kites had obvious military uses as well. They could carry messages
across city walls, and they could be used in groups to lift an observer
high above the field. According to Needham, these strategies go “back a
long way in Chinese history.”11 Needham recounts the story of General
Han Hsin, about  ..., flying a kite over an enemy palace to esti-
mate the length of tunnel needed to reach within. Another Chinese gen-
eral “conceived the ingenious idea of frightening the enemy by flying
kites, fitted with Aeolian strings, over their camp in the dead of night.
The wind was favorable, and when all was wrapped in darkness and
silence the forces of Liu Pang heard sounds in the air resembling Fu
Han! Beware of Han! It was their guardian angels, they declared, who
were warning them of impending danger, and they precipitately fled,
hotly pursued by the general and his army.”12



,  ,    y 

A later legend from Korea tells of a clever ruse by Gen. Gim Yu-Sin. A
“falling star” was seen before an important battle, a bad-luck omen. Troop
morale had fallen with the star, and prospects looked bleak for the
general’s cause. One of his advisors suggested attaching a lantern to a
kite; the support was invisible against the night sky, and the return of
the “star” to the heavens gave new hope to his army.13

Marco Polo’s Travels, published about  .., included a descrip-
tion of kites that he saw in China. Most editions of the Travels are in-
complete, however, so it is difficult to say just how many people saw the
description that Lynn White, Jr., suggests “describes the East Asian kite
in a way almost designed to stimulate ideas about aviation: he speaks of
a man-carrying kite, and lays great stress on how the kite reacts to the
wind. . . . Polo tells us that when a merchant ship is about to start on a
voyage, a kite is sent up for augury:

The men of the ship will have a wicker framework, that is a grate
of switches, and to each corner and side of that framework will
be tied a cord, so that there are eight cords and all of these are
tied at the other end to a long rope. Next they will find some fool
or drunkard and lash him to the frame, since no one in his right
mind or with his wits about him would expose himself to that
peril. This is done when the wind is high; then they raise the frame-
work into the teeth of the wind and the wind lifts up the frame-
work and carries it aloft, and the men hold it by the long rope. [If
the kite tips, the men on the ground haul on the rope to straighten
it, then pay the rope out again] so by this means it might go up
until it could no longer be seen, if only the rope were long enough.14

If the kite flies straight up, good fortune is predicted; if the kite fails to
soar, no merchant will invest in the doomed voyage and the ship will
stay in port for a year. No mention is made of the poor soul lashed to the
kite which fails to soar! Presumably he drowns or fatally crashes to earth,
and being “some fool or drunkard” is little missed. Perhaps this explains
the delay of almost three centuries before Western tinkerers begin to
explore the man-carrying capacities of the kite.

Giovanni Battista della Porta in  described kites and the influ-
ence of the flowing air. “Hence may an ingenious man take occasion to
consider how to make a man fly with huge wings bound to his elbows
and breast.” Della Porta’s kite was called a “flying Sayle” by his English
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translators. By , Athanasius Kircher, a Jesuit with strong ties to China,
reported that kites capable of carrying a man were made in Rome.15

So near and yet so far. A “flying Sayle” might be taut on its framework,
or billowing out; the one path might lead to the airplane wing, the other
to the parachute. A sail, a kite, a wing, a parachute; the similarities among
them are as clear to our modern eyes as they were to our ancestors; yet it
seems such a long time between concept and effective application!

Della Porta’s Latin was translated into both French and English, reach-
ing thousands of fertile and curious minds. Here was an interesting
thought: humans might soar with kites, rather than flap wings like birds.16

Looking back through time, we moderns might wonder why it took
Europeans such a long time to discover the kite, since it had been known
in the Islamic world since at least the ninth century.17 It seems odd that
with all the communication between the Islamic and Christian worlds
in those years, the kite comes to Europe via China rather than from the
Middle East or even from Muslim Spain. During the long years between
the ninth century and the sixteenth, there had been ample opportunity
for merchants and travelers to notice this aerial wonder; why didn’t any-
one call attention to it?

There is a tantalizing suggestion that the kite might have been inde-
pendently developed in Europe, and then abandoned. It is hard to inter-
pret ancient texts when their names for things are not the same as ours.
We see descriptions and pictures of military banners from Roman times,
some of them stiffened with a rod across the top, we read of three-
dimensional banners belching flame, of flying dragons and serpents.18

Could some of these have been kites? We have no pictures from Western
antiquity or the Middle Ages that we can be sure are kites, but perhaps
that just tells us kites were not popular or important.

Could it have been the case that Christian Europeans somehow asso-
ciated kites (the artifacts) with witchcraft, or with low-class entertain-
ments, or with infidel heresies? Was China a more acceptable source of
strange new things than the nations of Islam, since Islam was a direct
threat to European Christianity and China was not? Could fear of the
Inquisition have banished the kite from high-culture Christian Euro-
pean notice, until some easing of religious tension allowed it to surface?
Is it significant that the kite first appears in slightly more tolerant Hol-
land and England? Is there some other element of the “cultural climate”
which could have been an important factor?
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These are the sorts of questions that bedevil historians, and lead them
to the far corners of large or exotic libraries. So far, we have no clear
answers, but the hunt continues.

Sometimes the name of a thing is a clue to its history. In Chinese
and English, the word for the artifact we call a “kite” is the same as the
word for a particular bird it resembles. Joseph Needham believes this
mirrors the kite’s introduction in Europe from China.19 If the name is
to be a useful marker for the geographic spread of the artifact, there
should be some pattern leading from one country to another that par-
allels some cultural or trade route. Let us look at some European ex-
amples.

Since the Chinese kite-artifact was introduced via Dutch merchants,
one would expect the translation to be closest in that country. But in
Dutch the artifact is called simply “vlieger” (flyer) and the bird which
the English call a kite is a “kiekendief” (chicken thief). The translation is
not equivalent, the artifact is not called by the name of the bird. To the
north, the Danes, Swedes, and Norwegians each call the artifact by their
name for dragon (“drage, drake”), as do the Germans (“drachen”) to
the south of the Netherlands.

The Italians call the artifact “aquilone” (related to aquila, eagle). The
Spanish call it a “cometa” (comet) and the French—ah, those French—
name it “cerf-volant” (flying stag) after an insect, the staghorn beetle,
which flies at a -degree angle. Alas, no consistent clue, except that most
of the nations on the Baltic seem to agree on “dragon,” perhaps reflecting
the close trade connections among those countries. The name might
also reflect association with the cylindrical “draco” (dragon) banner of
the Roman armies.20

Is this evidence that the kite is older in Europe than the Chinese im-
port, or is it just that old names have been revived to apply to the nov-
elty item? Is it significant that in some Turkish languages we also find
correspondence between the artifact and a bird? In Osmanli the artifact
is called “kartal” (eagle) and in Jagatai and Cumanian it is “sar” (spar-
row-hawk).21 Eagles, hawks, and kites are all high-flying birds, sailing on
the air as they hunt and rapidly plummeting to earth when attacking
prey. Needham suggests that the different European names refer to vari-
ous shapes of Chinese kites, but that seems to be stretching the concept.
What do you think?



 y   

  

Let us turn back to the ancient thoughts of sails and wings, and consider
how each interacts with the air. The wind pushes against sails; wings push
against air. In each case, air must have some substance, some mass. How-
ever, it took at least four thousand years of sailing before the wind was
harnessed to mills, most likely in the Middle East. Five thousand until a
man was lifted from the ground. Yet Lucian of Samosata (second century
..) imagines a flying battalion, held aloft by their billowing garments.

Wind and water currents seem so much alike to us; yet almost a thou-
sand years separates the development of water mills (first to second cen-
tury ...) from that of wind mills. Seagoing peoples surely noticed
currents in both air and water, and used fabric and wood to move and
guide their ships. Sails, oars, rudders, all these were well-known tech-
nologies by the beginning of the common era. Wind and water were
both harnessed for transportation. Both were harnessed to mills as well,
but with an enormous time lag between water and wind. Did mental
block cause the delay, or was it lack of interest?

Take some large logs. Add some tinder. You still have no fire. But a
spark alone does not last long unless it is put to tinder, and the tinder
ignites the larger logs. What “causes” people to invent? Aptitude, curios-
ity, perseverance, luck—plus perception of a need or desire, societal sup-
port for such activity, and societal interest in the result. When any of
these are lacking, bright folks direct their talents elsewhere.

What makes a man (and with aeronautics it has usually been men)
choose one direction over another, when it comes to invention or scien-
tific exploration? Motivation is always complex. Ideals will influence
individual choice, and also influence the choices made by society in
adopting particular technologies. Arnold Pacey puts it well:

. . . whether one considers the remote past or the s, one is con-
stantly reminded that ideals, objectives . . . are a reflection of more
widely held attitudes. They reflect, in fact, the prevailing values,
aspirations, and social or political goals in the community at large.
Technology is not value-free; on the contrary, in any community
or nation it is an integral part of a wider culture, and is influenced
by the same values as those which find expression in art, literature,
and religion, and in the economic and institutional structures of
that community.22
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In the tenth century .., there were some windmills in eastern Iran
and Afghanistan, but windmills were not adopted by the rest of Islam
even though there was not enough waterpower to grind their grain. On
the other hand, once windmills were developed in England (in the twelfth
century), they spread like wildfire throughout Europe. Again they were
brought to Islam, but still found no welcome.23 Whatever the reason,
the European West, from the Middle Ages onwards, has been particu-
larly receptive to new gadgets.

One new gadget, closely related to windmill vanes and helicopters,
was known in Christendom as “the Chinese Top” and in China as “the
bamboo dragonfly.”24 In the United States, a similar toy is called a “puddle
jumper.” If you have a stick topped by something resembling an air-
plane propeller, and you get it to spin rapidly enough, it will rise in the
air. You can spin the stick between your palms, or wrap a string around
it and then pull it off quickly; either method will do nicely. George Cayley
(we will hear more about him later) played with such toys as part of his
own adult exploration of aeronautics.

A hundred years before della Porta’s “flying Sayle,” in the s and
s such men as Leonardo da Vinci and the lesser-known Francesco di
Giorgio of Siena were doodling not kites but parachutes in their note-
books.25 One look at these drawings, however, and even the least mechani-
cally inclined of us will realize at once that there is a serious problem. No
umbrella-sized “parachute” is going to be effective, and nobody imagines
that a couple of streaming banners will do much to break a fall. Lynn
White, Jr., thinks the young man beneath the banners has been provided
with a mouthpiece to avoid damage to his teeth; di Giorgio has clearly
given detailed thought to safety. The young man nevertheless looks ex-
ceedingly dubious, as if to say “Why did I let them talk me into this?” One
hopes that da Vinci and di Giorgio were not drawing to scale. Sure enough,
Leonardo writes, “If a man have a tent roof of caulked linen twelve yards
broad and as many high, he will be able to let himself fall from any great
height without any danger to himself.”26 A modern parachute is about
twenty-four feet in diameter; Leonardo at least was in the right ballpark.

Not until over three hundred years later, however, was the first recorded
European parachute jump attempted. Nor was that jump inspired by Eu-
ropean ideas, but rather an imitation of a reported feat in the court of the
Siamese king, where an acrobat’s fall was slowed by two parasols fastened
to his belt. The rigid parasol model was soon abandoned, however, in
favor of the less structured fabric pocket more familiar to us today.27
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Balloon flights made the need for parachutes distressingly clear. One
could not always control the flight path of a balloon, nor ensure that it
descended gently over land. A balloon blown out to sea, carrying its
passengers in a light basket, was a ticket to certain drowning. Jean Pierre
Blanchard demonstrated a parachute in , dropping a dog safely from
his balloon, and in  personally made the first successful human de-
scent via parachute. In spite of the obvious advantage of having a para-
chute, not all balloonists equipped themselves with this lifesaver.

    

During the seventeenth century, fascinating new work with vacuums
drew men’s minds toward consideration of lighter-than-air craft. In
, Francesco Lana de Terzi suggested raising an airship “by means
of evacuated metal spheres.” Demonstration in  that human
muscles could not possibly sustain flight in imitation of birds further
encouraged concentration on lighter-than-air flying. This focus even-
tually resulted in the pioneering balloon work of the Montgolfier broth-
ers, and the first manned balloon flight, near Paris, by Jean François
Pilatre de Rozier in . Work on heavier-than-air flight was mostly
theoretical during the seventeenth and eighteenth centuries, the pas-
time of mathematicians and physicists rather than tinkerers and mecha-
nicians.28

European adults did not completely abandon the kite, though. It
stimulated a playful English country teacher’s imagination, and he de-
vised a kite system strong enough to pull a light carriage with himself,
his wife, and daughters aboard. He described his invention, and the re-
action of his neighbors, in a charming book titled The Aeropleustic Art,
published in . George Pocock clearly saw himself as having “reduced
the Athenian’s fable [Daedalus and Icarus] to a positive reality. . . . ”29

On one occasion, he allowed the rich carriage of the Duke of
Gloucester, drawn by two pair of horses, to pass his own kite-drawn
wagon. Pocock then overtook the Duke’s carriage and passed it. The
teacher reports that the Duke “kindly overlooked” this “rude breach of
etiquette.” Pocock felt positively royal, as he pulled up to toll stations
where tolls were levied on commoners (but not nobility) according to
the number of horses pulling the vehicle. No horses, no toll, and the
tollkeeper had to scramble to open the gate before the kite-drawn wagon
crashed into it.
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Pocock also enjoyed causing a stir in the countryside:

In the evening, when only part of the equipage is visible, and that
but for a few moments, the effects are truly sublime. Its unex-
pected appearance and sudden departure, passing like a shadow,
has often riveted the foot passenger to the spot, motionless and
mute. . . .

But of all others, those evenings are the most delightful when not
a breath is felt below; when all is calm and silent; when nothing of
the wind is heard, but its soft play on the Kite’s cordage, from the
tension of which the sound resembles the changeful note of the
Aeolian harp. Those nights when Luna walks in beauty and bright-
ness through cloudless skies, are certainly to be preferred; but the
novelty and astounding effect produced are much greater on a dark
night; it is necessary, then, to travel with lamps to your car, and at
least one transparency suspended aloft, on the string of the Kite,
which light is to inform the charioteer of the exact direction and
angular height of the Kite’s string, that he may avoid trees, &c.
This leading star, though serviceable to the director of the expedi-
tion, has often caused impediments. The eyes of all on the road
have been generally fixed, and waggoners, people with carts, foot
passengers, &c. have been found standing directly in the way and
gaping upwards. In general their backs are towards you; for as the
light in the air is always a-head of the carriage, they have turned
about to look at it, just before the car approached them. This cir-
cumstance, together with its swift and silent movement, make the
bugle a sine qua non.” [Italics in original]30

What a sight that must have been, in the days before electric lights or
motors, and before “horseless carriages,” for the inhabitants of the coun-
tryside. Imagine, staring up at this ghostly light that seems to travel along
without support, wondering what it might portend, and being startled
from your contemplation by the alarming sound of the bugle! The truly
miraculous thing is that Pocock does not report injury at the hands of
his neighbors, angered at being so disconcerted.

The Pocock family was inspired to compose songs in honor of their
unusual motive power, drawing metaphorical parallels between their
kite-drawn carriage and the divine transport of souls:
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Thus soaring, thus flying along,
Etherial pleasures we find
May kind Heav’n accept of our song,
Who lends us the wings of the wind.

The pious lark sings as it flies,
And we who thus follow its flight
May hope, when our string breaks, to rise,
And soar midst the seraphs of light.
[Emphasis in original]31

Of course, the report of such shenanigans was received with the greatest
skepticism:32

Those who saw that undreamt-of equipage . . . eagerly related . . .
what [they] had seen. . . . Their testimonies, however, were, with
few exceptions, universally discredited. Not a few argued that the
thing was impossible, and that artifice had been employed to pro-
duce illusion; hence arose dispute, sarcasm, and irony, until posi-
tive assertions on the one part met with unmeasured contradic-
tion on the other; even unto the severing of acquaintance, and the
separation of friends.

Do we believe it? Pocock’s contraption does not seem to have been widely
copied, perhaps for good reason, and his book is now rare although it
had an expanded edition in . True tale or light fiction, it remains a
testimony to the active imagination.

      

Not far from Pocock’s rural home, George Cayley was launching model
gliders in the early nineteenth century. Cayley’s gliders were serious ex-
perimental beginnings for the airplane as we know it today. They had
fixed wings, not birdlike flappers; the motive power was supplied by a
separate engine. They had a fuselage, the central body so familiar to us;
and they had horizontal and vertical tail structures for stability and
guidance.

Cayley’s vision was completely different from anything known to have
come before. Some sketches in Leonardo’s notebooks resemble Cayley’s



,  ,    y 

designs, but Leonardo’s notebooks had not yet been rediscovered at that
time. Cayley knew he had something special, and engraved his design
on a small silver disk about the size of an American quarter. On the
reverse, he engraved a diagram of the aerodynamic forces involved.

Cayley’s fixed-wing models flew from his hand, gliding like the paper
airplanes launched by schoolchildren nowadays. This was enough to set
his mind, and that of many others, firmly toward the vision of scaling
up to a full-size, powered flying machine capable of carrying a pilot and
perhaps passengers as well.

Cayley’s models have a rightful place on a straight-line history of pow-
ered flight. Alexander Graham Bell and Samuel Langley were more or less
on the fringes of that history, but as we consider the strong motives that
drive men onwards, their work and attitudes deserve extended attention.
Langley sought the glory of priority, Bell pursued a gentleman’s serious
hobby. When the Wright brothers achieved sustained powered flight, Bell
graciously acknowledged their accomplishment and applauded each new
development. Langley became embittered and hostile, claiming priority
for himself and refusing to credit the Wrights. For both men, the effort
toward powered flight was a vehicle for their own personal agendas.

When working on the telephone, Alexander Graham Bell was a driven
man. He was in his twenties, in love, unable to marry until he should
have a steady income. He was a teacher of the deaf and felt very much in
the shadow of his father, Alexander Melville Bell, who was famous for
inventing a system of “visible speech,” a notation which allowed the deaf
to position their mouth and tongue to produce sounds they had never
heard. Young Bell needed to establish himself and his independence in
every way.

Once the telephone was developed enough to be a commercial suc-
cess, however, Bell entrusted the business to others, feeling secure and
free to pursue whatever interests captured his attention. They were many.
Chief among them was flight, which had fascinated him since boyhood.

Shortly after the dramatic demonstrations of the new telephone at
the American Centennial Exhibition in , and his marriage to Mabel
Hubbard, Bell and his bride traveled to Britain in the fall of . Mabel
watched him in amazement, writing:

What a man my husband is! I am perfectly bewildered at the num-
ber and size of the ideas with which his head is crammed. . . . Fly-
ing machines to which telephones and torpedoes are to be
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attached occupy the first place just now from observations of sea
gulls. . . . Every now and then he comes out with “the flying ma-
chine has quite changed its shape in a quarter of an hour” or “the
segarshape is dismissed to the limbo of useless things.” . . . Then he
goes climbing about the rocks and forming theories on the origin
of cliffs and caves. . . . Then he comes home and watches sugar
bubbles.33

Aeronautical speculations dot Bell’s notebooks from time to time over
the next decade or so. He began to concentrate on them in earnest by
the spring of , encouraged by his friend Samuel Pierpont Langley.

Both Bell and Langley, like so many others, had been caught up as
boys by the compelling mystery of birdflight. Both men had absorbed
their scientific training from the Boston environment, Langley about
fifteen years before Bell. Langley had gone on to be professor of physics
and astronomy at the Western University of Pennsylvania, beginning
his careful experiments shortly before becoming secretary of the
Smithsonian in . The Smithsonian Institution had been founded in
, “for the increase and diffusion of knowledge,” and research was an
important part of its mission.

By , Langley published his results34 and gave public lectures on
flying machines. Mabel Bell wrote to her husband, “Of course the pa-
pers treat him more respectfully than they would anyone else, still they
cannot resist a sly joke now and again.”35

Bell began his own experiments late in , and continued for the
next two decades. Mabel continued to support and encourage her hus-
band in aeronautical work, pulling him back to it when his fancy began
to stray. His work was the dabbling of a gentleman, though, not the
highly focused effort he had spent on the telephone. As his biographer
notes, “This was not a crash program of the Edisonian sort. There were
no frenzied stretches of seventy-two hours without sleep. Bell slept his
fill, read his newspapers, carried on correspondence about the deaf,
tended to various other matters.”36

Still, the work was serious and sustained. Bell made careful observa-
tions and measurements on various wing designs and propellers, simi-
lar to those of his friend Langley. Bell was the only colleague Langley
invited to watch the first trials of his sixteen-foot steam-powered air-
plane model in . The success of that model encouraged both men to
continue. Bell told a reporter, “The problem of the flying machine has
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been solved. . . . [F]ifteen years ago a man who had the temerity to de-
liver a serious lecture on the prospects of navigating the air would have
ruined his professional reputation by the indiscretion. Now the much-
derided ‘cranks’ are having their innings.”37 As prominent a scientist as
Sir William Thompson, Lord Kelvin, nevertheless still maintained that
such attempts “could only lead to disappointment, if carried on with
any expectation of leading to a useful flying machine.”38

This pessimism was not just a matter of old fogies stuck in the mud.
Science is established slowly and carefully. Overturning established prin-
ciples requires rigorous proofs. Anyone today who proposes a machine
which violates, say, Einstein’s spacetime physics, or the laws of thermo-
dynamics, had better be prepared to face some fairly stiff skepticism.
Scientific dismissal of powered flight was based on the work of no less a
figure than Newton himself.

Proposition  in book II of Newton’s Principia leads to a formula
commonly called Newton’s sine-squared law (though Newton did not
actually express it in those terms). To follow the implications for aero-
nautics, we begin with the concept of “angle of attack.” This is the angle
between the wing surface and the oncoming stream of air. A wing ex-
actly parallel to the oncoming airstream has a zero angle of attack; as it
tilts against the stream, the angle of attack increases. Newton’s sine-
squared law says that for small angles of attack there is very little lift
unless the wing area is increased to an impractical size, but at large angles
of attack, the drag of the airstream would increase faster than the lift,
and flying would be inefficient to say the least. The assumptions about
fluid behavior which are involved in applying the sine-squared law to
subsonic flight are incorrect, but that was not recognized until much
later.39

To understand what happened, we have to take a bit of a detour in
aerodynamic science, back to the mid-s. That is about a hundred
years after Newton, about fifty years before Cayley, and almost  years
before Bell. Benjamin Robins is studying the behavior of solid shapes
moving through air. He is not interested in aircraft, however, but in bal-
listics and gunnery.

Robins even designed a peculiar instrument for the purpose, the
“whirling arm,” a horizontal pole rotating around a vertical shaft. Shapes
attached to the end of the arm sped through the air, around and around,
while the speed and the force needed to maintain that speed could be
measured.
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Using this, Robins proved that three-dimensional shape mattered, not
just the equivalent flat surface; a pyramid whirling point first travels
through the air much more easily than base first. A flat circle encounters
more resistance than a sphere of the same diameter. Robins also tested
flat plates at various angles of attack, measuring the resistance. This re-
sistance is now called “drag,” and is one of three important forces on an
aircraft; the others are lift and thrust.40 He published his results in .

At the time Robins was working, his findings were applied only to
bullets or cannonballs moving through the air or coming to a sudden
stop. It was only much later that aerodynamics was considered in rela-
tion to aircraft. Once again, an “aviation pioneer” was chasing quite a
different prize. Robins’s whirling arm, however, was the best experimen-
tal device for aerodynamic research until the wind tunnel was devel-
oped in the s.41

Robins’s work continued the systematic research into aerodynamics
which had begun around Newton’s time. Much later, further aero-
dynamic research eventually showed the error involved in applying
Newton’s sine-squared law to powered flight. But that ultimate conclu-
sion did not appear until just about the time the Wright brothers were
ready to fly. Meanwhile, serious scientists were not ready to junk any-
thing of Newton’s without a great deal of evidence—and evidence, such
as a successful flying machine, was obviously lacking.

By mid-nineteenth century, a pair of Englishmen were seriously at-
tempting to design and construct a powered, heavier-than-air flying
machine. John Stringfellow and William Samuel Henson made impor-
tant strides toward the fixed-wing, engine-powered airplane, but never-
theless fell victim to the ridicule so easily inspired by anything less than
an actual flying machine. Their proposal made them the immediate butt
of “comic songs, verses, caricatures, lampoons and critical articles . . .
picturing the ‘Ariel [sic] Steam Carriage’ flying . . . from London to Egypt
and India.”42

The Times of London weighed in with heavy even-handedness:

This is not the first time by many that such a pretention [sic] has
been advanced: however failure, sometimes ridiculous, has always
been the lot of the bold adventurers who had broodingly worked
themselves into a determination to try out their schemes. Not one
has succeeded, while all the world has at once longed for their suc-
cess and derided their hopes. . . . [Y]et we are compelled, by careful
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inquiry, to profess our belief that [Mr Henson] has done so much
towards simplifying the question on which the resolution of this
momentous problem depends, and so much more towards remov-
ing the practical difficulties in the way of his accomplishment, that
the earlier, if not immediate, possession of the long-coveted power
of flight may now be safely anticipated.43

The notion of heavier-than-air flight was considered so harebrained that
anyone who attempted it was automatically labeled a crackpot, an ec-
centric, or worse. Failure was merely confirmation of the obvious. The
fear of ridicule was well-founded.

 When the Aeronautical Society of Great Britain was organized in
London in , its purpose was to provide a forum for the presentation
and discussion of papers. By its fifth year, however, the author of its
annual report complained: “Now let us consider the nature of the mud
in which I have said we are stuck. The cause of our standstill, briefly
stated, seems to be this: men do not consider the subject of ‘aerostation’
or ‘aviation’ to be a real science, but bring forward wild, impractical,
unmechanical, and unmathematical schemes, wasting the time of the
Society, and causing us to be looked upon as a laughing stock by an
incredulous and skeptical public.”44 Aerodynamics was a respectable sci-
ence; powered heavier-than-air mechanical flight was a fool’s dream. If
the Aeronautical Society was a laughing stock, they had in some mea-
sure brought it on themselves. They had organized the first aeronautical
exhibition in , a display of equipment which with few exceptions
could rightly be described as “wild, impractical, unmechanical and
unmathematical.”45

We return now to the last decade of the nineteenth century, and the
work of Langley and Bell. Both men understood that aerodynamics were
important to flight, and did intensive research to have a firm scientific
foundation for their designs.

In spite of scientific skepticism, Bell’s thoughts fixed on the kite as
the key to a successful heavier-than-air flying machine. Bell was not alone
in building on that foundation. Samuel Langley at the Smithsonian was
also using kites, and Lawrence Hargrave in Australia had invented the
box kite in  as a direct response to Langley’s work.46 Improved ver-
sions of Hargrave’s kite showed great promise as foundations for air-
craft design. The Wright brothers, too, used box kite principles in their
work, as did many other aviation pioneers.
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On a winter’s day in , for example, one Lt. Hugh G. Wise made an
ascent on a group of four “Hargrave type” kites (box kites). One news-
paper sketch shows a man sitting in the central portion of a long, multi-
celled box kite. It is not clear whether the artist had definite informa-
tion, or was simply illustrating his own interpretation of the text
description, “Four of them were used, forming two tandems.” Other
newspaper clippings from the s describe kites being used for weather
observations and for signalling at night.47

Bell’s chief kite innovation was the use of tetrahedral units, in which
four triangles were joined to make a pyramid. The triangle is one of the
sturdiest geometric forms, resisting efforts to push it out of shape. The
triangular shape had been used to support maximum loads on bridges
with a minimum of material; the engineer Gustave Eiffel used it in his
famous Parisian tower and in bracing the Statue of Liberty destined for
New York City’s harbor. Bell’s tetrahedrons extended the triangle’s two-
dimensional rigidity into three dimensions.

By the mid-s, Bell was well established in the scientific-social com-
munity. The income from the telephone companies allowed him to have
homes in Washington D.C. and in Nova Scotia. He enjoyed the outdoor
life in Nova Scotia, and the physical pleasure of experimentation with
kites and models. At his Washington, D.C. home, he hosted regular
“Wednesday Evening” dinner gatherings, carefully orchestrating the con-
versation among his distinguished guests. Not only physicists and engi-
neers, but anthropologists, astronomers, botanists, chemists, paleontolo-
gists, physicians, and politicians, as well as university presidents and other
high-ranking educators, were among the participants.48 Bell’s technical
“career” was a curious mixture of respectability and non-conformity.
He treasured both his status in the community and his freedom to be a
“crank,” pushing into areas where others feared to tread. Nor did he put
all his reputation-eggs into one basket: he never ceased his activities on
behalf of the deaf, and he was active in both the Smithsonian Institution
and the National Geographic Society.

Even after the successful Wright brothers’ flight in , and their con-
tinued improvements, Bell felt that he had an important contribution
to make in the matter of stability.49 The deaths of Otto Lilienthal and
others had touched Bell’s compassionate core, the same quality that made
him such a tender and patient teacher of the deaf. Bell would not will-
ingly risk anyone’s life. It is significant that in addition to using his kites
to make detailed aerodynamic measurements, Bell was confident enough
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of their safety to send his assistants aloft on them.50 He envisioned an
airplane constructed of tetrahedrons, which would land gently and softly
with no danger to its pilot or passengers.

By this time, moreover, Bell saw himself as an “elder statesman,” and
in  at Mabel’s suggestion he organized a group of four young men
to join him in the mutual adventure. (The group included Glenn Curtiss,
later to make an independent name for himself as an aircraft designer
and manufacturer.) They called themselves the Aerial Experiment As-
sociation. Each took a turn designing an airplane, which the group then
built and tested. When the young men preferred biplane designs to Bell’s
favorite tetrahedrons, Bell enthusiastically worked with them.

One of the group, Lt. Thomas Selfridge, volunteered to be a passen-
ger in the army’s  trials of the Wright machine at Fort Myer, Vir-
ginia. Tragically, the plane crashed, injuring Orville Wright and killing
Selfridge. Bell was stunned, and Mabel devastated. She wrote to Bell, “I
miss the thought of him so. . . . Casey [another of the group] called me
‘little mother of us all’ and so I want to be.”51 The Bells had daughters
but no surviving sons; two infant sons born prematurely had died within
days. The Aerial Experiment Association had temporarily filled that
emotional need.

What had flying, and kites, and science in general meant to Bell after
his success with the telephone? We see a complex mixture of motives,
which we can try to squeeze into the ill-fitting categories of social ex-
pectations, ambition, self-esteem, male bonding, self-indulgence, and
the like.

When basic economic needs are satisfied, some people indulge in
physical pleasures while others seek more intellectual amusements. Some
individuals enjoy working at the borders of “respectability,” others pre-
fer the security of established fields. Music, science, literature, and phi-
losophy were considered to be among the genteel interests suitable for
upper-class and upper middle-class men and women in European, Brit-
ish, and American eighteenth- and nineteenth-century society. Bell’s
aviation pursuits combined social respectability with intellectual dar-
ing, the exercise of his mind with his physical love of the outdoors.

We all need some sort of community, the approval and friendship of
others; Bell found his in science and technology, in his Wednesday
evening dinner-seminars, in his avocational work with Langley and the
Aerial Experiment Association, in the National Geographic Society, and
in the Smithsonian Institution, as well as in his work with the deaf.
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Langley, on the other hand, was much more focused on the challenge
of powered flight, and had much more of his ego invested in it. A life-
long bachelor, Langley was undistracted by family considerations, and
conversely could draw no emotional support from that direction. Lan-
gley had developed his scientific skills by studying sunspots, and con-
tinued to approach his work in a systematic, painstaking, careful fash-
ion. The accumulation of precise data was his ticket to fame, and he
brought these habits to the Smithsonian in .

Langley knew he was taking enormous risks to his reputation: ten
years later he wrote that “the whole subject of mechanical flight . . . was
generally considered to be a field fitted rather for the pursuits of the
charlatan than for those of the man of science. Consequently, he who
was bold enough to enter it, found almost none of those experimental
data which are ready to hand in every recognized and reputable field of
scientific labor.”52 Throughout the nineteenth century, the cry of the
scientist was “Data, data shalt thou pursue!” This was what distinguished
a “recognized and reputable field of scientific labor” from the wild propo-
sitions of the charlatan, or more charitably, from the untutored crafts-
manship and insight of the less intellectual inventor or engineer.

Langley had made his start as an architect and engineer, turning to
astronomy during the American Civil War. Born in , he was already
mature, with a reputation built on twenty years of astronomical research,
when he was inspired to begin his aerodynamic experiments in .
After becoming secretary of the Smithsonian Institution in , Lan-
gley was laying not only his own reputation on the line, but that of the
Smithsonian as well, in this field more fitted for “the pursuits of the char-
latan.”

Accordingly, Langley spent four years laying a foundation of experi-
mental data, even to the point of revisiting work done at the beginning
of the century. He used his own apparatus to test and discredit the ap-
plication of Newton’s sine-squared law, although several previous in-
vestigators had already thoroughly demonstrated that conclusion. There
is nothing like declaring a field empty, and then proceeding to ignore
the work already done! In fairness, though, it must be added that Lan-
gley extended the work far beyond that which had been done before, in
many cases designing his own ingenious instruments for more accurate
measurements.53

Langley’s Experiments in Aerodynamics, the results of those four years,
included explorations of wing shape, angle of attack, lift and drag, pro-
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peller shape, and the point of action for various aerodynamic forces.
His observations were presented in tabular and graphical form. Langley
placed himself squarely on the side of science rather than engineering
or inventing: “To prevent any misapprehension, let me state at the out-
set that I do not undertake to explain any art of mechanical flight, but to
demonstrate experimentally certain propositions in aerodynamics which
prove that such flight under proper direction is practicable. . . . [T]hese
researches are, as I have said, not meant to demonstrate the art of guid-
ing such heavy bodies in flight. . . .”54 The book was the first significant
contribution to the science of aerodynamics to be published in the United
States, and immediately established Langley as a prominent member of
this “recognized and reputable field of scientific labor.” Nevertheless, as
Mabel Bell noted, the press and the public could not resist making the
occasional snide comment. Langley next turned to designing aircraft,
which he hoped would once and for all establish the correctness of his
data and conclusions.

Langley was a proud, self-confident, one might even say arrogant, man.
Although his family was financially comfortable, Langley’s background
did not qualify him as a member of the social elite in the Boston of his
era. Children can be cruel, and Langley may have had some harsh expe-
riences when he attended the prestigious Boston Latin School and Bos-
ton High School, where as the old jingle goes, “the Lowells speak only to
Cabots, and the Cabots speak only to God.” He did not go on to college,
but for the rest of his life was completely (and excellently) self-taught.

At the Smithsonian he was known for his autocratic behavior, con-
ducting inspections in full formal dress and insisting that his subordi-
nates walk behind him. There was even some question as to whether he
took credit for the work done by others—as might be expected when a
man distrusts the work of others and repeats it himself as if only he
were capable of doing it correctly. Although his assistant wrote, after
Langley’s death, “he had given his time and his best labours to the world
without hope of remuneration,”55 monetary reward is not the only sat-
isfaction men seek.

Langley was keenly aware of the fame and social status which would
come to the man who first successfully demonstrated a powered, heavier-
than-air machine capable of carrying a person aloft. He had only to
look at Bell and at Thomas Edison to see the rewards of successful popular
invention. He was also aware of the ridicule that would come to the man
who tried and failed. Langley was determined to succeed, and he kept
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his machines out of the public eye until he could be sure their perfor-
mance would be suitably impressive.

What a contrast with the gracious and amiable Alexander Graham
Bell! Yet the two men were friends, perhaps because Bell was never a
competitor for the glory Langley thought would be his. Bell was the
only man, other than an assistant, invited to witness the air trials of all
Langley’s aircraft designs: powered models at first, then full-scale ma-
chines.

Langley came very close. On May , , one of his steam-powered
machines was catapulted into the air over the Potomac, and stayed aloft
for about eighty seconds. Retrieved from the water, it was again cata-
pulted aloft and remained in the air for about ninety seconds, traveling
about , feet. Nobody was aboard, but “for the first time in the his-
tory of the world a device produced by man had actually flown through
the air, and had preserved its equilibrium without the aid of a guiding
human intelligence.”56 Bell had witnessed the flight, and wrote, “It seemed
to me that no one could have witnessed these experiments without be-
ing convinced that the possibility of mechanical flight had been demon-
strated.”57

Three years later, Langley received a letter from Wilbur Wright, who
wished to pursue aeronautics in “what time I can spare from my regular
business.” Wilbur was forthright but modest: “I am an enthusiast, but
not a crank in the sense that I have some pet theories as to the proper
construction of a flying machine. I wish to avail myself of all that is
already known and then if possible add my mite to help on the future
worker who will attain final success.”58

Langley was working hard on a full-scale machine of his own, but
passed the letter along to the assistant secretary of the Smithsonian, who
sent Wright several pamphlets and a list of sources. The brothers ob-
tained copies of several works on “aerial navigation,” including Langley’s
own Experiments in Aerodynamics. Orville later commented that “after
reading the pamphlets . . . we became highly enthusiastic with the idea
of gliding as a sport.”59 A sport, mind you, not a career or a scientific
investigation.

It is sometimes breathtaking to consider the apparently small forks
in the current of history. Wilbur Wright and his brother Orville owned
a bicycle shop in Dayton, Ohio, and like many others in that business
had a mechanical turn of mind. They had previously run a printing
shop, and for both businesses they had designed and built much of their
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own equipment. Once the bicycle shop was well established, the broth-
ers looked for other fields to exercise their inventive wits.

One possibility was the newfangled automobile. Tinkerers across the
country had made all sorts of contraptions combining bicycle wheels,
wagon bodies, and small motors to carry people along the roads. One of
the Wrights’ part-time employees, Cordy Ruse, built the first automo-
bile in Dayton and was very proud of it. Orville was fascinated, but Wilbur
recommended that Cordy “fasten a bed sheet beneath the machine to
catch the parts that fell off as it lurched down the street.”60

Wilbur and Orville might have joined the other “bicycle men” trying
to improve the automobile. Instead, they turned their attention to the
“sport” of flying. The connection between bicycling and flying was not
as far-fetched as it may seem, however. Speed, balance, the “sense of free-
dom, control, [and] escape” were common elements noted by many who
compared cycling to flying. Some poets made the association explicit:

Hurrah, hurrah, for the merry wheel,
With tires of rubber and spokes of steel,
We seem to fly on airy steeds,
With Eagle’s flight in silent speed.61

Air, horses, flying; we are back to Pegasus, if not farther. The ancient
myths have a powerful hold on our imaginations. Romance and chal-
lenge: what else inspires sport?

Wilbur and Orville pursued their sport with scientific attention to
detail, however. They read the scientific and technical material and be-
gan to use the vocabulary in their own notebooks and letters. They made
detailed, careful observations of all aspects of aerodynamics, including
lift, drag, pressure points, and propeller function. They constructed their
own version of the newfangled wind tunnel, and tested their ideas in it.
They focused on information that would be directly useful to their de-
signs, rather than trying to develop a complete theory of aerodynamics.

The Wrights flew their first large models and full-scale gliders as kites
until they were confident of their design and their “wing-warping”
method for stabilizing its flight.62 They were also able to use a simple
spring-type scale attached to the kite string to measure the net force
exerted while their machine was in the air.

They were discouraged for several years by the mismatch between
the observations they made on their own, and the calculations they made
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using scientific data from others. In some cases they were using the data
incorrectly, in other cases the data were misleading or inaccurate to be-
gin with. As they worked, the brothers gained self-confidence and tech-
nical maturity, until they reached a point in  where they decided to
start over, make their own basic experiments, and develop their own
tables and charts. Their results quickly led to new successes: an effective
glider in , and the historic powered flight piloted by Orville on De-
cember , . Their “aeroplane” flew only  feet, and stayed up for
only twelve seconds; the entire flight could be re-enacted within the pas-
senger cabin of today’s jumbo jets.

Can you blame Langley, if he felt that the Wrights had stolen his glory?
His own unmanned but powered machines had flown much longer, al-
though they relied on catapults to get into the air rather than lifting off

under their own power. He had worked as a professional, so hard, so
long, so meticulously, playing by all the rules of scientific method, achiev-
ing such success with powered models, when along come these two young
men in their spare time and claim victory, fame, and glory while Langley’s
full-scale powered and manned machine collapsed into the Potomac.
And to add gall to the wormwood, the crash had occurred just nine days
before the Wright’s successful flight.

Swooning in ecstasy and plunging into the ocean seem an inauspicious
way to begin “Bonne Annee,” a happy new year.

Courtesy Guillaume de Syon
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The Wrights did not even claim to be scientists, just a couple of
hardworking bicycle mechanics out for sport, although Wilbur’s work
was good enough to be published in the very prestigious official organ
of the Aeronautical Society of Great Britain, The Aeronautical Journal.63

It was too much for Langley to bear. Langley, and the Smithsonian
after his death, continued to insist that Langley had priority in powered,
man-carrying, heavier-than-air flight. This acrimony kept the Wright
flyer out of the Smithsonian until , when the Smithsonian offered a
formal apology to Orville (Langley had died in , Wilbur in ).

For Bell, flying had been a vocation, one serious hobby among many
which gave him a great deal of personal satisfaction. For Langley, flying
was to be the capstone of his scientific career and perhaps the ultimate
vindication of his worth; for the Wrights, it was a competitive sport, one
at which they excelled and won.

Like ballooning, powered flight soon lost its elite status and acquired
vulgar associations. The open construction of early airplanes provided
perfect perches for illustrations of wanton (or merely seductive) young
women and their amorous companions. A winsome French lass seems
eerily prophetic of Slim Pickens as Major Stanley “King” Kong riding an
atomic bomb to earth in Stanley Kubrick’s film Dr. Strangelove.

 

In hindsight, “progress” toward airplane ingredients was excruciatingly
slow, and the list of independent ingredients is daunting. Precursors for
the necessary elements are easily found, but transforming them into the
actual components of a successful aircraft was not so easily accomplished.

The gendarme at lower left merely emphasizes the naughtiness
of the aerial activities depicted here.

Courtesy Guillaume de Syon
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The young woman may represent Marianne, the icon of the French
nation, as she rides a bomb. Her gaiety and the delicacy of the flowered

reins contrast sharply with the implied intent of destruction.
Courtesy Guillaume de Syon
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For the airplane, the recipe includes a propeller on a horizontal shaft,
driving air rather than driven by it; fixed yet adjustable wings, with a
curved upper surface; a lightweight source of sufficient motive power;
long narrow wings rather than stubby ones; and an understanding of
the ways of the air.

Harald Penrose chose a quotation from Milton to introduce his book
on Stringfellow:

The invention all admired and each how he
To be the inventor missed; so easy it seemed
Once found, which yet unfound
Most would have thought impossible.

How many times have we all wrung our brains trying to improvise some-
thing to serve some particular purpose, only to smack our foreheads
in frustrated exasperation when the “obvious” solution is pointed out
to us?
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 

q

BAlloons
And DiRigibles

 

A
combination of romance, theoretical science, and practical ap-
plication was involved in the development and utilization of bal-
loons and dirigibles. The science of hydrostatics suggested that
there were variations in density of air or other gases. Tinkerers

explored the use of hot air and hydrogen for lift. At last, humans could
remain aloft for significant lengths of time; their reports convey their
unabashed delight and terror. Balloons also found several practical uses
in the nineteenth century: for air mail, for scientific observation, and in
wartime for communication, siegecraft, and bombing. Dirigibles were
capable of long-distance passenger transportation.

A bright spring morning in the seventeenth century might have seen
airborne Easter eggs. The trick required some skill, but was otherwise
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simple: remove the contents of an egg, place a few drops of dew (pure
water) inside, and seal the opening with wax. When the sun warmed the
egg, the water would evaporate and seep out through the porous shell,
making it just light enough to rise into the air for a few moments, before
equilibrium was re-established.

The European celebrants might have been amazed to know that in
far-off China, two centuries before the birth of Jesus, eggshells had been
used as miniature hot-air balloons. One may still see, in Cambodia and
some Chinese provinces, balloons of oiled paper over bamboo frame-
works sent aloft with a small bundle of burning tinder beneath. The
tendency of such lanterns to burst into spectacular flame (oiled paper is
highly flammable) may have discouraged any attempt to use them for
human flight. In any event, the further development of balloons as trans-
portation was left to the West.

By the fifteenth and sixteenth century .., European military accounts
report that the Chinese and Mongols used paper lanterns for signalling
in wartime; these might be shaped like dragons, and belch forth smoke
and fire; it would not be surprising if some of these floated in the air,
though nobody seems to have paid enough attention to that aspect to
make a written record.1

   

Watch a fire, see the smoke and small ashes rise. Why? Why do some
things rise and others fall? The best answer the ancient Greeks could
devise was that each of the four elements had its natural place, to which
it attempted to return when free to do so. Earth’s place was lowest, fol-
lowed by water, air, and fire. The upper heavens were the location of a
fifth, unchanging element, the “quintessence.” Ordinary matter was a
mixture of the basic four elements, in various proportions. Burning
wood, for example, “freed” the fire and air in the wood to rise, and so it
did, carrying small particles with it for a brief time.

Even this simple arrangement recognized that the question of why things
rise is intimately related to why (and how) things fall. Rising and falling are
two sides of the same observation, a vertical change of position, one thing
changing its place with respect to another. Air will bubble upwards in water,
water will pour downwards through air. Oil will float on water, water will
sink beneath oil. In a more complex case, wood will float on water until all
the air is driven out of it—it becomes waterlogged—and then it will sink.
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Aristotle, whose philosophy (including physics) was not seriously chal-
lenged until the Renaissance, taught that the rate of fall would be deter-
mined by relative weights, which in turn were a consequence of the pro-
portions of elements within any given body. A -pound stone, he would
insist, will fall ten times faster than a -pound stone.

Archimedes refined Aristotle’s system, introducing the concept of
specific gravity, or weight per volume. We have a delightful tale of
Archimedes being asked to prove whether a crown was pure gold or an
alloy without destroying it. He pondered the question intensely, and
noticed that when he immersed completely in his bath, the volume of
water displaced was equal to his own volume. Here was a way to deter-
mine the volume of the crown! Eureka! he cried, and went running na-
ked to the king to present the solution immediately. Find the volume of
the crown, he said, and weigh it. Then find the volume of an equal weight
of gold. If the crown is pure gold, the volumes will be the same.

Implications are not always immediately obvious. How often do we
say “we have - hindsight”? It took almost two thousand years for
scientists to realize that it was specific gravity, not “elemental” composi-
tion or relative weight, which governed the rise and fall of substances.

Galileo, in the seventeenth century, used the power of experiment to
demolish Aristotle’s assertions about falling:2 “Aristotle says that ‘an iron
ball of one hundred pounds falling from a height of one hundred cubits
reaches the ground before a one-pound ball has fallen a single cubit.’ I say
they arrive at the same time. You find, on making the experiment, that the
larger outstrips the smaller by two finger-breadths . . . now you would not
hide behind these two fingers the ninety-nine cubits of Aristotle.”3 In the
course of his demonstration, Galileo mentions that air has positive grav-
ity rather than levity (“a property possessed possibly by no substance what-
ever”),4 since a volume of compressed air is seen to gain weight. If air had
levity, concentrating the levity by forcing more air into a container should
make the container more apt to rise and thus appear to lose weight. Galileo
goes on to invoke the principles of specific gravity to explain the differen-
tial rates of fall in air, water, and other liquids.

Stimulated by Galileo’s work, in  Evangelista Torricelli closed a glass
tube at one end, filled it with mercury, and up-ended it into an open
container of mercury. Although no air could enter the tube, some of the
mercury flowed out, leaving a “vacuum” in the closed end. The length of
the vacuum in the tube changed from time to time, and could only be the
result of changing air pressure. Torricelli had invented the barometer.
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Exploration in this direction was accelerating. In  the Bürger-
meister (mayor) of Magdeburg, Otto von Guericke, invented an air pump.
He put it to spectacular use in , in front of the German Emperor
Ferdinand III and a large audience. Two copper bowls, known to stu-
dents today as “the Magdeburg hemispheres,” were put rim-to-rim to
form a hollow sphere about  inches ( cm) in diameter. The pump
went to work, removing most of the air from the sphere, and two teams
of eight horses each tried to pull them apart with no luck whatever,
although only air pressure was holding them together.

Now we are getting somewhere: air has weight, it has pressure, it can
be compressed or rarified. Compressed air is heavier for a given volume,
rarified air is lighter—and presumably will rise. How can we use this?
And was there any other way to remove air from a vessel?

Let us go back in time again, to England in the thirteenth century.
Roger Bacon, Franciscan monk, was almost single-handedly reviving
the concept of science as an area of developing rather than static knowl-
edge. Like Aristotle, his thinking ranged over the whole of human
knowledge. But unlike Aristotle, Bacon also considered the uses to
which knowledge could be put. In Bacon’s day, it was generally accepted
that there were three layers of atmosphere: one next to the earth and
warmed by its heat, then a cooler layer, and finally a much hotter upper
layer near the natural region of elemental fire.5 It was on the surface of
the first layer that Bacon imagined airships could float. Making an anal-
ogy between air and water, Bacon thought an airship could float on the
surface of the air, much as a seagoing vessel floats on the ocean.6

All of these men, their achievements and speculations, laid the foun-
dation for the eventual achievement of the Montgolfier brothers’ bal-
loon and for the scientific investigation of the properties of air, a neces-
sary prerequisite for the Wright brothers’ powered aircraft. So much for
the straight-line school of history.

The full story is much more complex. None of the scientific pioneers—
Aristotle, Archimedes, Galileo, Torricelli, von Guericke—had it in mind
to fly. And for none of these men was the study of air their primary
occupation. Roger Bacon and Francesco Lana de Terzi considered how
humans might fly, as part of their broader philosophical systems. Lana
de Terzi, as we saw in Chapter , worried about the military and social
implications of human flight.

Aristotle took all of knowledge as his bailiwick, and wrote books on
biology, medicine, philosophy, poetics, rhetoric, ethics, politics, and logic,
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as well as physics. He studied, and then taught, at Plato’s Academy, and later
became tutor to the young man we know as Alexander the Great. I wonder
if Alexander ever asked his mentor about harnessing eagles to his chariot.

After Alexander became king, Aristotle returned to Athens and founded
his own school. Teachers and students would engage in discussion as they

Otto von Guericke used the air pump he invented to remove the air within
the two hemispheres. His experiments demonstrated the force of air

pressure outside the vessel, keeping the two halves together.
Courtesy Library of Congress
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strolled around the courtyard, giving the school the name “Peripatetic.”
Experiment was no large part of the curriculum; pure thought—rea-
son—was the preferred mode. Aristotle’s work was accepted as authori-
tative for thousands of years, and his cosmology was incorporated into
the theology of the Catholic Church. The earth was the center of the
universe, as befits the home of mankind, the crown of creation. The
earth was also the center of changeability and corruption, of sin and
impurity. The heavens (beyond the moon) were perfect, the abode
of God.

Archimedes was primarily a mathematician and inventor. He formu-
lated the rules of lever action, and is said to have declared “Give me a
long enough lever, and a place to stand, and I shall move the earth!” He
is also credited with inventing the compound pulley, which may be
treated mathematically as a group of levers. While he was visiting in
Egypt, he invented a screw mechanism for raising water from one level
to another. Archimedes may be the prototype of the absent-minded pro-
fessor so completely absorbed in thought that he was heedless of his
surroundings. The story has it that when the Romans conquered his
hometown of Syracuse, Archimedes was found drawing in the sand,
concentrating on a calculation. Deep in thought, he grumbled at the
intruding soldier, “Don’t disturb my diagrams.” The soldier, not recog-
nizing a genius, killed him for the insult.

Galileo was both mathematician and astronomer as well as physicist.
With Kepler and Copernicus, he is one of the major figures in what is
now called “the Scientific Revolution,” the shift from reliance on ancient
authorities to the emphasis on experimentation and observation. The
story is told that he dropped two weights from the leaning tower of Pisa,
to disprove Aristotle’s assertions. It is a good story, but scholars disagree
as to whether it ever really happened. What is certain, however, is that
Galileo actually made the experiment somewhere, and found, as he said,
that the weights fell at very close to identical speeds.

Having disproved several aspects of Aristotle’s science, Galileo opened
the way for questioning the whole interrelated system, including the cos-
mology. The issue of why things fall or rise was just a small portion of
Galileo’s much larger work.

Evangelista Torricelli considered himself primarily a mathematician,
and was appointed to succeed Galileo as mathematician at the court of
the archduke of Tuscany. He continued Galileo’s work in several fields of
mechanics and astronomy. His important work in pure mathematics
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was never published, however, since Torricelli died suddenly and the
man named in his will as editor of his papers died a month later.7

Otto von Guericke had a notable career in politics; for thirty-five years
he was mayor of Magdeburg and magistrate for Brandenburg. For him
as for many others, physics was a gentleman’s hobby.8

Here again we see that history is not like a single river system, with
tributary streams pouring their entire contents into the collective wa-
terway that flows to its ultimate destination. Each of these men was pur-
suing his own immediate goals, intellectual, social, or financial. It is only
later that we look back and see an “invisible hand” fashioning all the
elements into the eventual achievement of human flight.

Biological evolution tells a similar story. Something as complex as the
eye, for example, cannot appear in a single step. How can natural selec-
tion result in functional eyes, unless there is some other advantage to the
various steps along the way? Similarly with birdflight: feathers, wings,
and behaviors such as flapping and running gave survival benefits to the
animals which had them, and only later became organized into the in-
gredients for flying. Just so, the steps “toward” human flight were actu-
ally taken along other roads, and only incidentally later became orga-
nized into actual mechanisms: balloons, aircraft, and space ships.

   —   

It would seem that the ballooning success of the Montgolfier brothers,
Etíenne and Joseph, was entirely independent of any scientific founda-
tion. Although Joseph, the older brother, told the Academy of Lyons
that he was inspired by a French translation of Priestley’s “Experiments
Relating to the Different Kinds of Air,”9 there are other “origin myths”—
that they were inspired by smoke and clouds, or by rising steam from a
pot. Which is “true”? Like the legendary apple which is said to have fallen
on Isaac Newton’s head and the teakettle of boiling water watched by
the young James Watt, certainly the homely image of the brothers watch-
ing warm air rise and take a paper sack with it is appealing to the general
public, while the proud Academy would be more receptive to a “scien-
tific” explanation. Perhaps there is no single answer; perhaps the accu-
mulation of stimuli eventually resulted in the Montgolfiers’ inspiration
and achievement.

Whatever the inspiration, the effect was stunning. The excitement can
hardly be imagined by those of us quite used to large flying objects. The
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first public showing involved a balloon thirty-five feet in diameter, gor-
geously embellished as befit such a magnificent occasion. The ,

cubic feet of hot air required to fill the balloon was provided by burning
chopped straw and wool in a pit beneath its mouth. On June , , in
the town of Annonay:

. . . [A] great concourse of spectators assembled to witness the novel
and extraordinary sight. . . . When it was fully inflated . . . it was
found to have an ascending power of  pounds. As it displayed
its huge dimensions, the spectators gave vent to loud exclamations
and shouts of applause. In a few moments after it was filled it was
released from its fastenings, and ascended majestically amidst the
most deafening shouts of approbation. . . .

After this demonstration, the wonderful invention was heralded
to every part of Europe with a rapidity that its importance had
naturally inspired. . . . other accounts give a still more glowing
description of this wonderful experiment; but as the one we quote
seems to be written with soberness and accuracy, we prefer it to
any other.10

Other demonstrations soon followed, with larger balloons. In Paris, a
forty-one-foot balloon impressed the members of the Royal Academy
to the point that a proclamation was issued alerting the public:

NOTICE TO THE PUBLIC! PARIS, 27TH AUGUST, 1783.

On the Ascent of balloons or globes in the air. The one in question
has been raised in Paris this day, th August, , at  P.M., in the
Champ de Mars.

A Discovery has been made, which the Government deems it right
to make known, so that alarm be not occasioned to the people.

On calculating the different weights of hot air, hydrogen gas, and
common air, it has been found that a balloon filled with either of
the two former will rise toward heaven till it is in equilibrium with
the surrounding air, which may not happen until it has attained a
great height.
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The first experiment was made at Annonay, in Vivarais, MM.
Montgolfier, the inventors; a globe formed of canvas and paper,
 feet in circumference, filled with heated air, reached an
uncalculated height. The same experiment has just been renewed
in Paris before a great crowd. A globe of taffetas or light canvas
covered by elastic gum and filled with inflammable air, has risen

Inflating the Balloon. An image worthy of the moment’s drama, as
smoke pours out of the firepit and spectators gaze in awe.

Courtesy Library of Congress
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from the Champ de Mars, and been lost to view in the clouds,
being borne in a north-westerly direction. One cannot foresee
where it will descend.

It is proposed to repeat these experiments on a larger scale. Any
one who shall see in the sky such a globe, which resembles ‘la lune
obscurcie,’ should be aware that, far from being an alarming phe-
nomenon, it is only a machine that cannot possibly cause any harm,
and which will some day prove serviceable to the wants of society.

(Signed) DE SAUVIGNY.
LENOIR.11

In that same year of , another balloon of about the same size
impressed the royal family and the aristocracy at Versailles. They were
further amazed by a sheep, a cock, and a duck which were sent up with
the balloon and survived. The king wanted to send a condemned crimi-
nal up next, presumably with the same who-would-miss-him rationale
that the Chinese used to select “some poor fool or drunkard” to rise on
their prognosticating kites. But Jean-François Pilatre de Rozier and
François Laurent, Marquis d’Arlandes, protested that such a historic
event would confer immortality on the passenger, much too precious
an honor to squander on an unworthy soul. The king agreed, and on
November , , at the chateau de la Muette outside of Paris, the two
men made history with the first free, untethered, sustained “artificial”
flight in the world.

The marquis was a cavalry officer and aristocrat, and presumably
wished to demonstrate his bravery before his sovereign, but who was
this Jean-François Pilatre de Rozier? Though born to bourgeois par-
ents—an innkeeper and his wife—he was trained in science, and am-
bitious. In , at the age of twenty-six, he had come under the pa-
tronage of the king’s brother, the Comte de Provence. Pilatre de Rozier
hoped to become a member of the French Academy of Science, but
was never suggested as a candidate.12 His position at court depended
on the image he maintained, at a time when physical courage was ad-
mired and intellectual diversion was fashionable among the aristoc-
racy. What better way to advance his career than to perform a feat
combining both qualities, before the assembled academicians and the
social elite?
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The marquis later wrote of his experience to a friend. The two aero-
nauts seem to have spent their time alternately gawking at the scene
below and scolding each other for neglecting the fire which kept the
balloon inflated. As they rose, the marquis “was astonished at the small-
ness of the noise or motion occasioned by our departure among the
spectators” and waved first his arm, and then his handkerchief. This
seemed to shake the crowd out of its paralysis, and they rushed forward.

At this moment de Rozier called out, “You are doing nothing, and
we do not rise.” I begged his pardon, took some straw, moved the
fire and turned again quickly; but I could not find La Muette. In
astonishment, I followed the river with my eye, and at last found
where the Oise joined it. Here, then, was Conflans; and naming
the principal bends of the river by the places nearest to them, I
repeated Poissy, St. Germain, St. Denis, Seve; then I am still at Poissy
or Chaillot. Accordingly, looking down through the car, I saw the
Visitation de Chaillot. M. Pilatre said to me at this moment, “Here
is the river, and we are descending!” “Well, my friend,” said I, “more
fire;” and we set to work. . . . I said to my brave associate “Here is a
river which is very difficult to cross” “I think so,” said he; “you are
doing nothing!” “I am not so strong as you,” I answered; “and we
are well as we are.”

The pioneers continued their journey in this fashion. Suddenly the
marquis noticed large holes in the fabric; the balloon itself had caught
fire. Fortunately, Pilatre de Rozier had foreseen the possibility and brought
along water and large sponges. They were able to put out the fires, but
the holes had become large and the balloon was close to disintegrating.
They barely managed to stay aloft until they crossed over Paris and landed
safely. “The moment we touched land I held by the car [sic] with my two
hands; I felt the balloon press my head lightly. I pushed it off, and leaped
out. Turning toward the balloon, which I expected to find full, to my
great astonishment it was perfectly empty and flattened.” The men had
narrowly escaped death.13 But what an adventure it had been!

To the folks on the ground, the occasion was equally exciting. The
astonished witnesses included members of the aristocracy and the Acad-
emy of Sciences; the original documentation was signed by “the Duc de
Polignac, Duc de Guisnes, Comte de Polastron, Comte de Vandreuil,
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D’Hunaud, Benjamin Franklin, Fanjus de St. Fond, Delisle, Leroy, of the
Academy of Sciences.”14 The cool scientific reporting is shot through with
their enthusiasm:

. . . It rose in the most majestic manner; and when it was about
 feet high, the intrepid voyagers took off their hats and saluted
the spectators. No one could help feeling a mingled sentiment of
fear and admiration. The voyagers were soon undistinguishable;
but the machine, hovering upon the horizon, and displaying the
most beautiful figure, rose at least  feet high, and remained
visible all the time. . . . The machine was seventy feet high and
forty-six feet in diameter; it contained , cubic feet, and car-
ried a weight of from  to  pounds.

Seventy feet high! That may not sound like much to us, but the equiva-
lent of a seven-story building must have been impressive indeed to folks
whose most magnificent buildings were no more than four or five sto-
ries, usually only two or three. And then to see this seven-story “ma-
chine” rise in the air! “In the most majestic manner.”

A few weeks after the flight, “Monsieur et Madame” (probably the
Comte de Provence and his wife) hosted a magnificent party ostensi-
bly to honor the inventor. Inventor, singular? Yes, it would appear that
only one of the brothers, probably Joseph, represented the family. It
may be that the other brother was rather less polished, less likely to be
acceptable in aristocratic circles. Accounts differ in describing the
brothers.

A “Cantate d’Appolon” was composed, words by one Monsieur
Moline, music by Monsieur Mehul. There were fireworks, at least one
medal was awarded, and the bust of Montgolfier was crowned with a
laurel wreath, the classical reward for victory.

A few glitches marred the ceremony. The printed program, including
the Cantate, misspells the inventor’s name as “Mongolfier” throughout;
perhaps it was just a typographical error, but it does not seem that
Montgolfier himself was really important to the festivities. Report has it
that “at the time his bust was to be crowned, he himself was forgotten,
disoriented by the crowd, in one of the back rooms of the Museum.”15

Was he just the excuse for a party? The Cantate, however, places him
among the greatest thinkers of the age:



 y   

I sing Mongolfier!
Who has extended his flight to the banks of the

Permesse!
It is his glory today that I publicize.
If he had lived in Grecian times,
All men would have rushed to build an altar to

him.
He has [glories] of all kinds,
But one alone suffices to make him immortal.
Its radiant presence surrounds him and has

spread everywhere.
Apollo of the Museum crowns him today.
Triumph, Mongolfier!
Celebrated through all time!
By your shining genius and your fortunate

audacity,
Balance in the airs, journey to master the winds!
You have the power to traverse the space of the

entire universe.
A double crown adorns your brow!
Urania from her sacred valley,
Comes to indicate your place
Between Descartes and Newton.

And you, intrepid Pilots!
More hardy than the Argonauts,
Contributing to the everlasting
Glory of the French!
In your aerial journey,
You have astonished the Nymphs of the Seine . . .
Share the honors which are enjoyed by

Mongolfier,
And from the hands of Apollo receive a laurel.16

In overblown fashion, the Cantate invokes Classical Greek and Ro-
man mythology: Apollo is the most intellectual god, and the muses are
his companions. A “Museum” is a shrine to the arts and sciences they
support. Their favorite place is near the river Permesse, which flows down
from Mount Parnassus, their home. The muse Urania (“Heavenly”) is
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the patron of astronomy, although her name also refers to Aphrodite,
goddess of love and fertility. The Argonauts were a group of Greek he-
roes who sailed with Jason to recover the Golden Fleece, one of those
impossible tasks the ancients set each other. These are mighty compari-
sons indeed.

The Cantate does not seem quite so overblown, though, if you con-
sider it a hymn to the accomplishment itself rather than to the people
involved. The balloon was an extremely impressive realization of
humanity’s oldest dream, and European society was in a receptive mood
for intellectual novelty. Science and scientific “demonstrations” were very
fashionable among the aristocracy and the leisure classes of Europe and
the United States in the last half of the eighteenth century. Chemistry
and physics were genteel pursuits, both seriously as laboratory subjects
and more lightly as polite drawing-room diversions. Scientific societies
were flourishing on both sides of the Atlantic. It was no accident that
scientist Pilatre de Rozier had the king’s ear, and could claim the honor
of the first human ascent.

The celebration was held at Pilatre de Rozier’s Museum. He had es-
tablished it two years previously, with “cabinets of curiosities” and sci-
entific lecture-demonstrations for the intellectual delight of French high
society.17 Similar institutions were popular in major cities of the West-
ern world, as the embodiment of Enlightenment philosophy. Members
of the Academy of Sciences were welcome in the most exclusive salons,
and Benjamin Franklin was honored for his intelligence as well as his
charm.

Nor were Monsieur and Madame alone in honoring the accomplish-
ment. An allegorical engraving prepared by the Academy at Marseilles,
for instance, shows a winged female, her clothing draped in classical
fashion, inscribing the name “Montgolfier” on a stone tablet held by an
older winged male. At the same time, she is looking over her shoulder
toward heaven, with a zodiac above indicating a point between Libra
and Scorpio (November, the month of the first manned ascent). A bal-
loon with a basket hovers above, in the midline of the picture, and a
scythe lies on ground, symbolizing immortality and the defeat of death.
Scientific instruments are strewn about in the foreground. Witnesses
crowd behind a stockade.18

Experimenters in other countries quickly followed suit. As soon as
the exciting news crossed the Atlantic, in , scientists David
Rittenhouse and Thomas Hopkinson in Philadelphia sent up balloons
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of their own. In the following year a balloon  feet in diameter was
sent up in Lyons. A smaller balloon was flown in Milan. Balloons were
launched in Great Britain as well.

The courage of those who attempted night flights is remarkable. The
nocturnal aeronauts had only moonlight and the earthbound streetlamps

Allegorical engraving published by the Academy of Marseilles.
From La Vaulx, Joseph et Étienne de Montgolfier.

Courtesy Library of Congress
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of the cities to give them any clues. Albert Smith describes his aerial
view of London:

In the obscurity all traces of houses and enclosures are lost sight
of. I can compare it to nothing else than floating over dark blue
and boundless sea spangled with hundreds of thousands of stars.
These stars were the lamps. We could see them stretching over the
river at the bridges, edging its banks, forming squares and long
parallel lines of light in the streets and solitary parks. Further and
further apart until they were altogether lost in the suburbs. The
effect was bewildering.19

The Air Age was fairly launched, although for a long time balloons were
used primarily as a showy novelty at festivals and carnivals, or as a ve-
hicle for scientific exploration of the atmosphere. Their use as reliable
transportation had to wait until some method of guidance could be de-
vised.

Meanwhile, balloons also served as a vehicle for entertainment, sat-
ire, and low humor. One British artist drew a gorgeously adorned
Montgolfier-style balloon with two aristocratic passengers in the bas-
ket as it begins its ascent. They lean back, apparently joined at the hips;
one comments “It rises majestically” and the other responds “I can feel
it.”20 Throughout the nineteenth century, balloons were featured in
comic songs, farcical plays, and futuristic cartoons. The popularity of
the balloon was not limited to the upper crust. The playthings of the
elite quickly became the hit of the marketplace. Fabrics, ceramics, jew-
elry, children’s toys—all were decorated with balloon motifs.21 The
globular shape of the balloon made it an easy metaphor for the breast,
and sure enough several French poems picture balloons as seductive
women.22 Fairs and festivals throughout France for a long time included
balloons, often supporting aerial acrobatics and other stunts.23 When
the monarchy was restored in France, celebrants could ride a balloon
“for the modest sum of ‘ franc for a cavalier, and  franc and fifty sous
with his wife.’”24

An elaborate vision illustrates “Three Hundred Years to Come: a New
Comic Song.” A busy terminal features railroad trains carrying passen-
gers to the “Half Moon Inn” high in the sky, while “New Patent Balloon
Coaches” wait to ferry others to “Air Shire” and other destinations. A
small man rides a proportionately sized self-propelled teakettle, his
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Satirical print. Below left, a caricature of Britain’s George III complains
of severe headaches caused by looking upwards; the dandified Frenchman

assures him “Ha Ha, ha—why, that is our way, in France.”
From Bruel, Histoire aeronautique.

Courtesy Library of Congress
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scholarship indicated by the mortarboard hat he wears and the book he
concentrates on, ignoring the hubbub around him. A robotic vending
cart selling “Dog’s meat cooked by steam” offers an unappetizing morsel
with one mechanical arm to a dubiously sour-faced woman on a skate-
board, at the same time with its other arm whipping off several yapping
dogs. A man wearing a batwinged flying harness approaches the “An-
tipodean Tunnel” while thumbing his nose at “J. Doe” pursuing him
with a stick.

Cover art for “Parodie du Voyage Aerien” features a balloon high above
the clouds with snow-capped mountains behind them. A plainly dressed
man and woman ride in the basket, which tilts alarmingly; he, mufflered
and top-hatted, gives his full attention to the thermometer in his hand
while oblivious to the enormous frogs sitting on the mountains. The
woman watches him, her hair frazzled to match her expression, a couple
of bottles of wine ignored in her market-basket. This is no picnic.25

Women and men with any pretension to an interest in “natural phi-
losophy” dabbled in balloon flights. However, serious scientific explora-
tion of the upper atmosphere via balloon was dangerous business. Jules
Verne and others could mock or parody the extremes to which the ex-
plorers went, but their courage and dedication were real. Scientists risked,
and lost, their lives encountering both foreseeable dangers and new
phenomena. Balloons were blown out to sea or caught fire, thinning air
brought on an imperceptible “rapture” and paralysis which could develop
into coma and death. Even in the face of death, however, the scientists’
chief focus remained the observations they had risked so much to make.

One example will suffice, from an ascent in the s by Henry Coxwell
and James Glaisher in Great Britain. At four thousand feet they became
unwell, but continued upward to approximately twenty-nine thousand
feet or higher. Their observations of external phenomena are inextrica-
bly entwined with comments on their own condition, and bear quiet
witness to their determination. In Glaisher’s words:

About . P.M., or later, I read the dry bulb thermometer as minus
five; after this I could not see the column of mercury in the wet
bulb thermometer, nor the hands of the watch, nor the fine divi-
sions on any instrument. I asked Mr. Coxwell to help me to read
the instruments. In consequence, however, of the rotatory motion
of the balloon, which had continued without ceasing since leaving
the earth, the valve line had become entangled, and he had to leave
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“Three Hundred Years to Come,” an eighteenth- or early nineteenth-century
satirical prophecy. From Landauer, Some Aeronautical Music.

Courtesy Library of Congress
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the car and mount into the ring to readjust it. I then looked at the
barometer, and found its reading to be  / inches, still decreasing
fast, implying a height exceeding , feet. Shortly after, I laid
my arm upon the table, possessed of its full vigour; but on being
desirous of using it I found it powerless—it must have lost its power
momentarily. Trying to move the other arm, I found it powerless

“Parodie” indeed, of the focused scientific mind and the popular fascination
with balloons. From Landauer, Some Aeronautical Music.

Courtesy Library of Congress
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also. Then I tried to shake myself, and succeeded, but I seemed to
have no limbs. In looking at the barometer my head fell over my
left shoulder. I struggled and shook my body again, but could not
move my arms. Getting my head upright for an instant only, it fell
on my right shoulder; then I fell backwards, my back resting against
the side of the car and my head on its edge. . . . When I shook my
body I seemed to have full power over the muscles of the back, and
considerably so over those of the neck, but none over either my
arms or my legs. As in the case of the arms, so all muscular power
was lost in an instant from my back and neck. I dimly saw Mr.
Coxwell, and endeavoured to speak, but could not. In an instant
intense darkness overcame me, so that the optic nerve lost power
suddenly; but I was still conscious, with as active a brain as at the
present moment whilst writing this. I thought I had been seized
with asphyxia, and believed I should experience nothing more, as
death would come unless we speedily descended. Other thoughts
were entering my mind when I suddenly became unconscious, as
on going to sleep. I cannot tell anything of the sense of hearing, as
no sound reaches the ear to break the perfect stillness and silence
of the regions between six and seven miles above the earth. My last
observation was made at . P.M., above , feet. I suppose two
or three minutes to have elapsed between my eyes becoming in-
sensible to seeing fine divisions and . P.M., and then two or three
minutes more to have passed till I was insensible, which I think,
therefore, took place about . P.M. or . P.M.

Whilst powerless, I heard the words “Temperature” and “Ob-
servation,” and I knew Mr. Coxwell was in the car speaking to and
endeavouring to rouse me—therefore consciousness and hearing
had returned. I then heard him speak more emphatically, but could
not see, speak, or move. I heard him again say, “Do try, now do!”
Then the instruments became dimly visible, then Mr. Coxwell, and
very shortly I saw clearly. Next, I arose in my seat and looked around,
as though waking from sleep, though not refreshed, and said to
Mr. Coxwell, “I have been insensible.” He said, “You have, and I
too, very nearly.” I then drew up my legs, which had been extended,
and took a pencil in my hand to begin observations. Mr. Coxwell
told me that he had lost the use of his hands, which were black,
and I poured brandy over them.
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Coxwell had managed to pull the cord with his teeth, to open the valve
and begin their descent. Eventually landing in an uninhabited area,
Glaisher walked “between seven and eight miles” to shelter and human
contact.26 Other scientific ascents met similar problems, and some aero-
nauts did not survive.

A mix of adventure, theology, and scientific curiosity propelled the
American John Wise into the air. By the end of his career, he counted
“[In] nearly forty years I have made four hundred and forty-three bal-
loon ascensions.”27 In an “Autobiographical Sketch,” he tells how he was
first attracted to theology, but “the more I attempted to sound its mys-
teries, the more I became confused in its understanding, and I gave it up
in despair.” His theological interest, however, led him to study “the ap-
pearance and motion of the heavenly bodies; and in their study my
longings found a congenial field of thought, more, however, in the specu-
lative than in the true mathematical direction.” Wise sent up kittens in
baskets attached to kites, and “wished that these little animals could . . .
tell me how it looked from on high!” When he finally considered him-
self competent enough to try a kite large enough to carry him aloft, he
prudently thought “. . . let us try how the coming down is to be effected,
in case the luck of getting up should in time come to hand. The kitten
aëronaut had now grown to a full-sized tabby, and her experience in
such matters qualified her for the experiment. Four large-sized ox-blad-
ders were fastened to a girth that encircled the body of the cat, and away
she was launched from the gable window of the house.” She made a
rapid but a safe descent. Wise’s next step was a Montgolfier-style “fire
balloon,” which

settled on a thatched roof and set fire to it. Great were the emotions
of my heart while viewing the calamity from a chink in the cow-
stable. The fire-bells of the town—and these were alike the bells of
the churches, the court-house and school-houses of the place—
sounded the alarm of fire. The fire ranks were formed, fire-buckets
were flying helter-skelter, the street-pumps were pouring out their
watery contents, the roof was in a blaze, and I was trembling from
head to foot in fear that the building might be destroyed. The fire
was soon extinguished, but not without sundry admonitions as to
what might be the consequences to that devilish boy “if he set the
town on fire again with his foolish tricks.”
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Wise was “apprenticed to the cabinet-making trade . . . became a profi-
cient workman, and followed it up in piano-forte making . . . ” but the
call of the heavens was strong. He left all such woodworking at the age
of twenty-seven to become a professional balloonist “more from the sci-
entific attractions it had than from the mere love of adventure and
money-making.”28 Most likely there was still a substantial “love of ad-
venture” cloaked in Wise’s declared scientific interest. His early theo-
logical bent might have lent a touch of irony: Jesus was also a carpenter
by trade, before devoting himself to the affairs of heaven.

Wise is all practicality when it comes to promoting the benefits of
ballooning. Describing their use as war machines, he imagines them
“moored over the investing lines [of a siege], a terrific fire of shot, shell,
choke-balls of suffocating combustibles, with showers of hand-grenades,
could be poured from it, so as to render the investing ground utterly
untenable.” More important, though, is its “commercial use as a means
of transition [transportation], and for the scientific exploration of the
atmosphere.”29 Our “bodily health and mental activity,” he reminds us,
are closely related to atmospheric conditions, and we need to have more
scientific data.

As for the risks involved, Wise points out that since the balloons in
the French postal service during the siege of Paris (–) were made
cheaply, the cloth sometimes having only one coat of linseed oil sealant
“and at best only with two—and most of them [were] sent off . . . under
the charge of persons who had never before sailed a balloon, and that
nearly every one of the fifty-four thus sent off reached a point of safety,
ballooning cannot be considered the risky business it is so universally
characterised.” Wise does not mention if they reached their intended
destination, only that they landed safely. These are balloons, after all,
not dirigibles, and the most important aspect during the siege was sim-
ply getting in and out of the city.30

At the end of his memoir, Wise describes various ingenious schemes
for guiding balloons (none of which had been made to work) and gives
a summary of the argument for heavier-than-air machines as the air-
craft of the future. The argument is all the more credible since it comes
from “an aeronaut of great skill and scientific attainment, who . . . did
much to increase our knowledge of the upper atmosphere.” This aero-
naut, one M. Nadar, proclaims, “It is the screw which is to carry us
through the air, it is the screw which penetrates the air as a gimlet does
wood, the one carrying with it its motive power, the other its handle.”



    y 

Wise concludes, however, “Unfortunately, nothing has thus far been ac-
complished with any of these ingenious inventions, and the balloon still
continues to be the only machine we have by which it is possible to travel
through the air.”31

Alberto Santos-Dumont owns the honor of winning the prizes offered
for directed, powered flight of significant duration. On October , ,
he guided his balloon-based craft on a round trip from the Bois de
Boulogne around the Eiffel Tower.32 Born in Brazil, Santos-Dumont had
grown up watching birds and reading Jules Verne, of whose stories he
said “no one told me they weren’t true.” His favorite daydream was of
ballooning, and he would spend long afternoons watching “the birds fly
so high and soar with such ease on their great outstretched wings, . . .
and you have only to raise your eyes to fall in love with space and free-
dom.” Like other dreamers, he kept his personal ambitions to himself,
for fear of being stamped “as unbalanced and visionary.”33

Santos-Dumont spent most of his life in France, particularly Paris,
living the life of a wealthy gentleman. He was a dandy and a man-about
town, and for him aeronautics was a sport and a consuming passion. He
took great delight in the sensuous pleasures, describing them in his
journal:

A joyous peal of bells mounted up to us. It was the noon day Ange-
lus, ringing from some village belfry. I had brought up with us a
substantial lunch of hard-boiled eggs, cold roast beef and chicken,
cheese, ice cream, fruits and cakes. Champagne, coffee, and Char-
treuse. Nothing is more delicious than lunching like this above the
clouds in a spherical balloon. No dining room can be so marvel-
lous in its decoration. The sun sets the clouds in ebullition, mak-
ing them throw up rainbow jets of frozen vapour like great sheaves
of fireworks all around the table. Lovely white spangles of the most
delicate ice formation scatter here and there by magic, while flakes
of snow form moment by moment out of nothingness, beneath
our very eyes, and in our drinking glasses!

and

Indeed, night-ballooning has a charm all its own. One is alone in
the black void, true, in a murky limbo where one seems to float
without weight, without a surrounding world, a soul freed from
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the weight of matter! Yet, now and again there are the lights of
earth to cheer one. . . . And when the dawn comes, red and gold
and purple in its glory, one is almost loath to seek the earth again,
although the novelty of landing in who knows what part of Eu-
rope affords yet another unique pleasure.

Shortly after winning the Deutsch Prize for his flight around the Eiffel
Tower, he was regaling his companions at Maxim’s with the tale. One
ingredient in the adventure was that steering the contraption, never mind
batting out flames with his hat or scrambling in the rigging, “left no
hand free to check his pocket watch.” Among his many friends was Louis
Cartier, jeweler to the nobility and elite, who rose to the challenge. Cartier
designed a “stylish and sporty” wristwatch and named it after Santos-
Dumont. The Santos-Dumont wristwatch quickly became all the rage
among fashionable Frenchmen, and its popularity spread abroad as well.
Wristwatches had been a ladies’ novelty since Queen Elizabeth I; this
was a first for menswear.34

Short, slender, and dandyish Santos-Dumont might be, but his manly
courage was never in doubt. You may have heard anecdotes about the
astronauts sitting atop a giant firecracker and saying “light it!” or their
trepidation in trusting their lives to complicated technology built by the
lowest bidder. Think for a moment about Santos-Dumont in his wicker
basket. Think of the fire roaring below the highly flammable balloon. The
sensuous dandy enjoyed his picnic with the extra spice of ever-present
danger. The tranquility he found aloft was all the more precious for being
fragile, and his courage all the more admired because he left it unsaid.

Two years later, a Dayton afternoon newspaper’s neighborhood sec-
tion carried the headline “DAYTON BOYS EMULATE GREAT SANTOS-

DUMONT.”35 In their own hometown, the achievement of Wilbur and
Orville Wright was seen as a pale imitation of Santos-Dumont’s world-
wide celebrity.

The rigid dirigible airship, quiet and majestic, was further developed
by Count Ferdinand von Zeppelin, a German cavalry officer who had
participated in the American Civil War. It was competitive with the air-
plane for commercial service in the first part of the twentieth century.
Docking stations were planned for the tops of tall buildings: the Chi-
cago Tribune tower and the Empire State Building in New York City had
provision for airship terminals. On a fateful May day in , the
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Hindenburg burst into flame upon landing in New Jersey, with the loss
of thirty-six lives. Such casualties were unacceptable to the public, and
attention turned to the fast-developing airplane. A few dirigibles (also
known as Zeppelins) continued to fly for some years after that, but their
hydrogen-filled structure was seen as too risky for general aviation.

Dirigibles provoked some lighter commentary as well. A series of post-
cards presented international “misses” in company with phallic dirigibles;
the text carried thinly veiled double entendres. For example:

Miss Milano from Italy
With cheeks of olive hue

Goes sailing up among the clouds
Up to the starry blue.

A “Dirigible” is her choice,
Steered by a soldier true;

Who wouldn’t be up in the air
With such a maid—would you?

and

Miss Milano. Courtesy Guillaume de Syon
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Miss Johnnybull of London town
Drills with the Army Corps;

Her cheeks are rosy red, her form
You’d certainly adore.

She sails up to the starry blue,
She’s fearless and she’s tireless;

And when she gets up to the sky,
She sends her love by Wireless.

  

For more than a hundred years, balloons were the only human-made
free-flying objects in the sky. On a much reduced scale, they continue to
occupy aerial niches. Humbly serving the meteorologists, they are a cost-
effective way to send scientific instruments aloft. And from time to time,
the skies become filled with brightly-colored sport balloons, flown by
pleasure-seekers and racers.

Pilatre de Rozier? He never quite achieved the immortality he sought,
and died in a balloon accident in , just two years after his first tri-
umph. He was riding a tandem arrangement of his own design, with a
hydrogen balloon above a hot-air balloon, to combine the advantages
of each type. Unfortunately, the hydrogen was ignited by the fire under

Miss Johnnybull. Courtesy Guillaume de Syon
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the hot-air balloon, and the arrangement crashed from , feet, kill-
ing both occupants. In , however, his native province of Lorraine
established a world ballooning center in his name.

And alas for Alberto Santos-Dumont, his beloved sport was drafted
for use in war. He became depressed and returned to Brazil to commit
suicide in . His fame, like that of Pilatre de Rozier, had already been
eclipsed by that of the Wright brothers.
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 

q

THe Dream Continues

W
e have achieved the ancient dream—or have we? Aircraft of
all descriptions, from balloons to jets, carry us into the sky
most democratically. Those who have “the right stuff” push
the envelope, piloting experimental aircraft to reach higher,

faster, further. Hang gliding is a sport almost as popular as rock climb-
ing or whitewater rafting. We have landed men on the moon, sent astro-
nauts to live in space for months, and yet we still dream of higher fron-
tiers. As I write, ambitious plans are being made for pressure-suited
parachute jumps from a balloon at twenty-five miles up; if successful,
the jumpers will exceed the speed of sound on their way down. Flying
continues to be a complex and ambiguous symbol, carrying a rich as-
sortment of associations.

In , a group of cadets at Britain’s Royal Air Force College com-
piled an anthology of poems about flight. Not about the airplane, but
flight itself, for as the preface points out “when the heart is stirred by the
sight of an aeroplane it has no thought of nuts, bolts, and means of
propulsion; the beauty of motion is the old beauty of a bird. Wordsworth’s
heart leapt up when he beheld a rainbow in the sky, and Bridges wrote a
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lovely lyric to a passing ship; but the one had no thought of reflection,
refraction, deviation or angles of incidence, nor the other of sail-area or
wind-pressure.”1

The poems in the collection range from Ovid through Milton and
Goethe to Stephen Spender, and include works by unknowns who may
never have penned any other lines in their lives. They were collected by
the simple expedient of placing requests in several newspapers such as
The Times, the Christian Science Monitor, and the New York Herald, and
selecting from the results those which unanimously appealed to the edi-
tors. The resultant book is a powerful witness to the appeal of flight,
across the millennia and regardless of geography.

A few years later, in the heat of World War II, a fighter pilot found
time to exult:

Oh, I have slipped the surly bonds of earth
And danced the skies on laughter-silvered
wings;
. . .
Put out my hand, and touched the face of God.2

Religion continues to drive people upward. David Noble points out
that “what today we call space used to be known as heaven” and traces
the paths by which “flight also resonated with the deepest impulses and
symbols of religious . . . mythology.” Jules Verne, the Wright brothers,
and rocketry pioneers Tsiolovksy and Goddard were deeply religious,
and implicitly or explicitly saw their work as bringing humankind closer
to God. The American attitude toward aviation in the first half of the
twentieth century is aptly captured in Joseph Corn’s title, The Winged
Gospel. Even Wernher von Braun, German rocket engineer and then
shorthand symbol for the American space effort, found religion in his
work.

As Americans ventured toward space in the s, a deeply religious
atmosphere was to be found throughout the various space centers from
coast to coast. Individual astronauts expressed their religious devotion
as well, several becoming ministers. “On Christmas Eve , the astro-
nauts on Apollo —the first manned mission to the moon—broadcast
back to earth their reading of the first ten lines of the Book of Genesis.”
Inspired by his pastor, Edwin Aldrin took communion as his first act on
the moon, later musing “the very first liquid ever poured on the moon
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and the first food eaten there were communion elements.” Astronaut
Tom Jones described the Space Shuttle as “the most magnificent cathe-
dral you can go to church in.”3

The space program on the ground reflects other American dreams.
NASA workers may be invited to watch a launch from a special grand-
stand at Cape Kennedy; it is not luxurious, just ordinary bleachers, but
it hosts a social miracle. NASA folks of all colors and social origins jostle
with each other, climb over each other, and take pictures for each other.
At one such occasion, I watched a large black man festooned with cam-
eras work his way down among the folks sitting on the bleachers, care-
fully and cheerfully trying not to step on anyone—as he passed, strang-
ers would offer him additional cameras and ask if he’d take photos for
them as well. And at the lowest level, a family with two young girls asked
two separate strolling female astronauts if they would mind having their
picture taken with the children. Both astronauts graciously agreed; one
was petite and black, the other tall willowy blonde. All this, in the heart
of America’s South, where less than fifty years ago blacks and whites
were rigidly segregated and women knew their place—and it was not in
an astronaut’s uniform. The most remarkable thing about this episode
is how unremarkable it was, as natural and unforced as breathing.

The sky is home to secular dreams as well; Judy Garland, as Dorothy
in The Wizard of Oz, sang our yearning: “Somewhere, over the rainbow
. . . Birds fly, over the rainbow, Why then, O why, can’t I?” Flight for the
wingless, along with hell freezing over and the moon turning blue, is
fodder for proverb-makers expressing extreme unlikelihood. “When pigs
fly” is heard among English-speakers, and “When camels fly” greeted
hopes for a World’s Fair in Tel Aviv early in the twentieth century. With
panache, the Levant Fair of  adopted the image of a flying camel as
its logo.

Walt Disney put “impossible” flying at the center of Dumbo, one of
his most beloved movies. Dumbo, an appealing baby elephant, is ridi-
culed for his oversized ears and further ridiculed when he discovers that
he can fly with them. A group of crows, at first mocking and then sym-
pathetic, give Dumbo a “magic feather” to account for his ability and
give him confidence. Dumbo ultimately finds that it is not the feather’s
quality, but his own, which enables him to soar.4 Ridicule, embarrass-
ment, wonderful achievement and ultimate self-reliance; Dumbo is at
once the story of human self-discovery and the story of human flight
itself. To make the point explicit, in the final scene of the movie Dumbo
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Postcard with flying camel logo of the Levant Fair, . Book of Esther,
written in tiny letters, forms the “micrographia” image. Micrographia
is an ancient Jewish art form, reflecting the artist’s reluctance to make

“graven images.” Here, the Book of Esther was probably chosen to avoid the
ignorant or inadvertent disrespect to the name of God which would occur

with improper disposal; the Name does not appear in that Book.
Courtesy Library of the Jewish Theological Seminary of America



 y   

is shown flying just above the circus train, a pair of aviator’s goggles on
his forehead.

Pilots who fly close to the ground in small planes also speak in terms
of romance. Here is a description of crop dusting from a Smithsonian
magazine writer and avocational pilot:

Can the magic of flight ever be carried by words? I think not. For
so many millennia humans envied birds, yet in one century we
have learned both to fly and to take it for granted. How can I ex-
plain . . . How the texture of life was no longer the hard edge of
ground but the supple flow of air, so like the sea and so different?
This happens to thousands of people a thousand times a day, but
should never seem old. . . .”

When you’re at , feet in an airliner, the earth is just a paint-
ing, but when you’re crop-dusting in that little space of air that’s
only  feet thick, all the shapes of land and the feel of sky are
utterly poignant, and you know the depth of the world.

There’s something old-fashioned and eternal about this thing. In
the air over Illinois, I was back in Lindbergh’s day, while he was
still flying the mail and daydreaming, way back when flying be-
longed only to the people who did it.

The writer had embarked on this article to explore why crop-dusting
pilots, many of them well over the usual retirement age, keep working
rather than retire. He found that “the truth is, . . . It doesn’t matter . . . if
he applies seed, fertilizer, or ground-up jelly beans in a chocolate slurry,
so long as somewhere tomorrow morning, as the first sun burns the
mist out of the valley, he gets to fly across a field.”

As one pilot said, “Once you have it [flying] in your blood, they can
take everything else away.”5

Human-powered flight continues to entrance the creative imagina-
tion. A British manufacturer, Henry Kremer, has offered a series of prizes,
and they have been spectacularly won. The first was for a one-mile
figure-eight, the second for a flight across the twenty-one-mile English
Channel. Designer Paul MacCready built the winning aircraft, first the
Gossamer Condor and then the Gossamer Albatross. Professional bicy-
clist Bryan Allen provided the human power for both exploits. Leonardo
da Vinci would have been proud.
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Coming full circle on the ancient tale, the ultralight aircraft Daedalus
88 left Heraklion, Crete, and flew to the volcanic island of Santorini,
reproducing the legendary flight of its namesake. Kanellos Kanello-
poulous, winner of fourteen Greek national cycling championships,
maintained his highest level of effort for four hours to accomplish this.
(Just thinking about it can give you leg cramps!) When a sudden gust of
wind capsized the aircraft after seventy-four miles of flight, Kanello-
poulous swam the remaining thirty feet to shore.6

Hang gliding, ballooning, the Gossamer Condor, and its offspring are
extensions of the dream of individual flight, put aside but not aban-
doned. Dreamers and experimenters see their efforts as part of their
search for inner peace or as a search for thrills and adventure.

 Artificial flying objects have joined natural and supernatural ones as
part of the vocabulary of artistic expression, symbols of modern times
and timeless yearning. When Maurice Sendak featured a flying boy In
the Night Kitchen, the reviewer for the New York Times noted that the
naked child’s flight around the house had sexual, incestuous implica-
tions.7

The dark side of flying is also still with us. “Unidentified Flying Ob-
jects,” UFOs, speak to our fears. While mainstream technology fiction
includes aliens at all points on the moral spectrum, UFOs seem to carry
only malevolent creatures intent on vivisection, rape, and other evils.

The s were a time of cultural upheaval and reassessment. Ameri-
can cultural expectations were turned upside down and the counter-
culture spread from the streets to the most elite institutions of society,
gaining notoriety and respectability in equal measure. “Green” parties
sprang up in Europe, the Committee for a Sane Nuclear Policy re-
cruited middle-class mothers, the comfortable status quo rocked on
its heels. It became fashionable among the avant-garde to be critical
of technology.

Social revolution found its artistic expression in a new movement, chris-
tened pop (short for popular) art. Huge canvasses portrayed simple—
some said simplistic—images from the everyday experiences of Western
society: cans of Campbell’s soup, comic book frames, advertisements,
multiple images of movie icons. Oversized “soft sculptures” presented
icepacks, pastries, and other commonplaces. Critics were divided into two
camps: those who thought this represented the inherent values of mod-
ern society, and those who were horrified that it represented the new low
in artistic taste. Both camps agreed that it mirrored the vast middle class
rather than elite sensitivity.
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Among the most famous pop art paintings are two which include
aircraft. Both of them are fighters. In one, Roy Lichtenstein’s  Whaam!
(yes, the letter a is repeated), two comic book-type panels, each about
five feet high and seven feet wide, show an American single-seat fighter
plane destroying an enemy exploding in flame. A cartoon dialog bubble
over the American pilot’s head reads in capital letters, “I pressed the fire-
control . . . and ahead of me rockets blazed through the sky.” Violence
magnified and screaming for our attention. Is this “art”? And more im-
portant, is this “us”?

In , James Rosenquist’s enormous painting F- was shown at a
New York City gallery. It then went on to several international venues,
and returned to New York to grace the walls of the venerable Metropoli-
tan Museum of Art in February, . The image of the F- itself, a
fighter-bomber, reaches from end to end, interrupted by icons of con-
temporary society: a cake with its nutrients labeled, an oversized tire,
some light bulbs, a child in hair curlers under a domed hairdryer, the
mushroom cloud of an atomic explosion topped by a cheerful umbrella,
a deep-sea diver whose helmet and air bubbles mirror the shape of the
mushroom cloud, a mass of presumably canned spaghetti. All this was
done in oversized billboard-style imagery; Rosenquist had previously
been a sign painter.

Its sheer size, at eighty-four feet long and ten feet high, was over-
whelming enough; its subject and style brought out an equally broad
range of commentary. For some, it was a banality, its acceptance by the
Metropolitan an occasion for shame, and evidence of a horrifying lack
of standards. One review opened “Pop art at the Met? Sire, this is no
longer the revolution, it is the Terror . . . ” and concluded, “In sum, the
appearance of a Pop mural at the Metropolitan Museum is part farce,
part high drama, evoking as it does the crisis of high art in our time. The
final irony, and truth, may be that perhaps the right thing has occurred
but for all the wrong reasons.”8

For others, it was a perfect symbol of modern times, just the right
thing to jolt us into recognizing that we lived in an artificial, disjointed,
meaningless, and frightening world. For its owner, Robert C. Scull, “it
presents the essence of the United States’ relationship to the world, dis-
playing the equation of the good life of peace, with its luxuries and aspi-
rations, and our involvement with the potential for instant war and fi-
nal annihilation. I regard the painting as a milestone in the visual
literature of what is perhaps art’s greatest theme: the struggle between
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life and death. It speaks to all mankind, employing the plain language of
everyday men, not the secret signs of the specialist.”9

Here again we have a multivalent symbol and complex expression.
The aircraft itself represents technological power turned to destructive
uses, a reading reinforced by the addition of the all too familiar mush-
room cloud. Yet the tire and the spaghetti are value-neutral, the light
bulbs may represent real progress or perhaps a tyranny of the artificial
over the natural. And the happy-faced little girl under the dryer, what
of her? Is that her birthday cake, over there in that other panel? Why is
someone so young being so artificially primped? What special occasion
justifies her being given adult “beauty” treatment?

The aircraft in these paintings is only part of the total, yet surely es-
sential, one element in a wholesale indictment of the American Dream,
and by extension the Modern Dream. Flight as such is not central to
pop art, yet can be part of that movement’s vocabulary because it is part
of our modern experience. The artist selects from the modern vocabu-
lary, as others selected from the vocabulary of myth or the vocabulary
of saintly iconography. By choosing warplanes rather than commercial
airliners, the artists made stinging comments about what we have done
to the dream—to all our dreams.

What are we to make of Claes Oldenburg’s Soft Screw as Balloon, As-
cending? The obvious puns leap to mind. Was this what the artist had in
mind, or simply what we ourselves supply? Does it matter? Should art
communicate the artist’s thought, or stimulate our own? This drawing
does both, by relying on a common vocabulary and succeeding to the
extent that the artist can predict our response. That response is the very
opposite of romance.

   ,  

On this date, the airplane acquired new symbolic meanings, as two ci-
vilian passenger jets were hijacked and suicidally guided into the twin
towers of the World Trade Center in New York City. On another hi-
jacked airliner, the passengers asserted control over their destiny, and
prevented further destruction; a fourth plowed into the symbol of Ameri-
can military might.

Western technology was turned against itself, our proud material
achievements became the agents of our nightmares. To some observers,
it was ever thus, not only in the material world but in the spiritual and
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Claes Oldenburg, Softscrew as Balloon, Ascending. Need one say more?
Courtesy National Gallery of Art
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emotional world as well. As long as there have been dreams, there have
been abuses and perversions of those dreams; the Christian Devil is a
“fallen angel.”

A year after the tragedy, however, a young German student at a Florida
flight school could still insist that all the new security measures and the
Americans’ suspicion of foreigners did not outweigh his desire to fly: “I
like the feeling, when you go over the clouds, and see the sun.”10

  

The deep symbolic meanings of flight have been expanded and enriched,
not discarded. They still contribute to our motivations and experiences.
This is true not only of flight, but of our other dreams and drives as well.
Those who look for the wellspring of creativity—the Hippocrene—would
do well to give more than superficial lip service to ancient longings. Old
dreams do not fade away, they merely adapt to current social realities.

There is a substantial literature relating technology to culture; indeed
the official journal of the Society for History of Technology is called
Technology and Culture. Most historians of technology recognize that
any technology is influenced by the values and aspirations of the society
in which it is embedded; there has been little attempt, however, to delve
beyond economic factors in evaluating motivations. Perhaps this is be-
cause it is easy to quantify economics, and much harder to demonstrate
more purely psychological factors.
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GlOssAry
;

Aërodyne. Heavier-than-air flying craft, for example, a kite, glider, or
airplane.

Aëronaut. Term applied to balloonists and other flyers; in the twenti-
eth century, usage shifted to the term “aviator.”

Aërostat. Lighter-than-air flying craft: balloon, blimp, dirigible, for
example, a zeppelin.

Aëroplane, Airplane. Heavier-than-air, powered craft capable of
carrying pilot and/or passengers.

Airship. See Dirigible.
Alexander the Great (– ..). King of Macedonia, conqueror of

the Persian Empire. When presented with the complex Gordian
Knot and the associated prophecy that only the future emperor
could undo it, Alexander cut through it with his sword. After years
of military success, he is said to have wailed that there were no
more worlds to conquer.

Astarte. See Ishtar.
Athena. Greek goddess of wisdom, said to have sprung full-grown

from the forehead of Zeus. Athena is also the goddess of agricul-
tural arts, household crafts, and war. She is associated with birds,
particularly the owl. Her Roman counterpart is Minerva.

Bacon, Roger (–). An Englishman, a Franciscan friar, and
natural philosopher who held that experimentation, rather than
ancient authority, was the source of scientific truth. Bacon sug-
gested a large hollow sphere filled with “etherial air” for flying, and
claimed to know someone who contrived a mechanical flying
machine.

Blake, William (–). English poet, artist, and mystic.
Bodhissatva. In Buddhism, an enlightened person or one who is

destined for enlightenment.
Bruno, Giordano (?–). A Dominican monk, born in Italy and

widely traveled, Bruno was a freethinking philosopher and poet. He
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was burned at the stake for heresy, especially the suggestion that
God might have sent other saviours to other inhabited worlds.

Buraq. A winged mare, often shown with a woman’s face, which
carried Mohammad through six of the seven heavens.

Cyclops. In Greek and Roman mythology, a one-eyed, brutish, and
cannibalistic giant.

Dirigible. A balloon that can be guided. Dirigibles are often elongated
or cigar-shaped to reduce air resistance along the direction of
motion. Also called airships.

Dante (Dante Aligheri) (–). Italian poet, most noted for his
allegorical work The Divine Comedy, which includes tours of hell
and heaven. The Classical Roman poet Virgil is his guide through
hell; Beatrice, a symbol of spiritual love and beauty, guides him to
heaven.

Dionysus. Greek and Roman god of wine and fertility, also known as
Bacchus.

Freud, Sigmund (–). Austrian-born “father of psychiatry.” His
theories focused on stages in sexual development as keys to devel-
opment of personality traits.

Ganymede. A handsome young Trojan prince, whom Zeus (in the
form of an eagle) carried to Mount Olympus. Ganymede replaced
Hebe, goddess of youth, as the gods’ cupbearer. In some versions,
Ganymede became Zeus’s lover.

Garuda. In Hinduism, a large bird that carries the god Vishnu. Garuda
is an enemy of serpents, which represent spirituality misdirected
toward earth-bound concerns.

Gordian Knot. See Alexander the Great.
Hanseatic League. An alliance of north German cities formed in the

s, it rapidly dominated trade and politics in the Baltic area. Its
influence lasted until the mid-s.

Hebe. Goddess of youth, daughter of Zeus and his wife Hera. In some
places she was known as Ganymeda.

Hermes. Greek name for the messenger of the gods. Also a god of
fertility, in that context shown with an enlarged erect penis.
Identified with the Roman god Mercury, and often shown with
wings on his cap and sandals. Hermes is sometimes identified with
Apollo as well, and like Apollo associated with music and the other
arts.

Hippodrome. Arena for horse racing.
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Hittites. The Hittite kingdom included the present-day Turkish region
of Anatolia and parts of northern Syria. Their empire flourished
from approximately  ... to approximately  ...

Huang Ti (b.  ...). Legendary Chinese emperor whose reign is
said to have begun about  ...

Hugo, Victor (–). French poet, author of The Hunchback of
Notre Dame and Les Misérables, among other works.

Ilmarinen. Finnish god-hero, a smith. Prominent character in the
Kalevala, the Finnish national epic.

Innana. Sumerian goddess, daughter of Nana the moon god. See also
Ishtar.

Ishtar. Babylonian god/goddess of love, war, and thunderstorms. Also
called Innana or Astarte. In some versions, the female Ishtar has a
male consort whom she abandons or murders; these versions are
often associated with the ritual execution of a young man as an
annual part of her worship.

Kai Kawus. Semi-legendary early Shah of Persia (now Iran).
Kelvin, Lord. William Thomson (–) was knighted in  and

raised to the nobility in  for his work in physics and mathemat-
ics, primarily concerned with thermodynamics, hydrodynamics,
magnetism, and electricity. A unit of heat, the degree Kelvin, is
named for him.

Mage. Wise man, magician.
Mana, Manala. Pre-Christian Finnish abode of the dead.
Mesopotamia. Literally from the Greek, “country between rivers.”

Generally the region between and around the Tigris and Euphrates
Rivers, considered to be the cradle of Western and Middle Eastern
civilization. See also Sumer.

Minerva. See Athena.
Minotaur. Half bull, half human, monster. Poseidon, god of the sea,

had given a beautiful bull to Minos, king of Crete, intending that
the bull be a sacrifice. Minos decided to keep the bull, so Poseidon
caused Minos’s wife to fall in love with it. The Minotaur was the
offspring of that union.

Momus. Greek and Roman god of ridicule and censure; also used to
denote a petty faultfinder.

Montgolfier, Joseph-Michel (–) and Jacques-Étienne (–
). French paper manufacturers and inventors of the hot-air
balloon.
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Montgolfier. Hot-air balloon or “fire balloon,” named after its inven-
tors. Other balloons may be lifted by hydrogen or helium.

Newton, Isaac (–). Mathematician and physicist, also dabbled
in alchemy. Popularly known for his theory of gravitation and his
three laws of motion. The story that the gravitational theory was
triggered by the fall of an apple onto his head is pure legend. His
work in optics included the demonstration that “pure” light is
composed of all the colors of the spectrum; in mathematics his
best-known achievement was developing the technique known as
calculus.

Odin. God of War and chief of the gods in Scandinavian and Ger-
manic mythology; also called Wodin or Wotan. Odin rides a flying
eight-legged horse named Sleipnir, and is usually accompanied by
two ravens who bring him information.

Oneiric. Related to dreams.
Ornithopter. Heavier-than-air flying machine based on principles of

birdflight, most notably by flapping wings.
Ovid ( ...– ..). Roman poet who was wealthy, talented,

licentious, very influential in Italian poetry during the Middle Ages
and Renaissance. Several well-known English poets, including
Shakespeare, were also influenced by his work.

Petrarch (Francesco Petrarca) (–). Italian-born poet, lived most
of his life in Avignon, France. Much of his work attempted to
demonstrate continuity between Christianity and Classical Greek
and Roman culture.

Prometheus. Greek Titan who stole fire from the gods and gave it to
humans. For this he was chained to a rock and condemned to have
a bird tear his flesh and eat his liver, which keeps growing back so
that his punishment is eternal.

Robins, Benjamin (–). British experimentalist in aerodynamics,
specialist in ballistics and gunnery. Explored the behavior of
projectiles (bullets, cannonballs, and so on) in air.

Sampo. From the Finnish epic The Kalevala, a gift forged by
Ilmarinen. The exact nature of the Sampo is unclear; it is most
likely a support of heaven. The word may be related to Sanskrit
skambha “pillar” and Altaic sumbur “world mountain.” The concept
is related to the Tree of Life and other forms of bridge element
between earth and heaven, natural and supernatural worlds. The
Sampo also seems to be a miraculous mill, grinding out salt, gold,
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and so on. The folktale of the small mill at the bottom of the ocean,
forever producing salt, may be a relic of the Sampo myth.

Silk Road (or Silk Route). The route from imperial Rome to the
capital of China. Its most consistent use was during the period
from the first century ... to the fifth century .., and intermit-
tently thereafter. When Marco Polo took that route in the thirteenth
century, the trip took approximately three years.

Sumer. Mesopotamian state roughly corresponding to the biblical
Babylonia, along the Tigris and Euphrates Rivers northeast of
present-day Iraq. Sumerian culture flourished from approximately
 ... to approximately  ... Sumerians developed the
cuneiform script, one of the earliest writing systems.

Tuoni. God of death, in the pre-Christian Finnish pantheon.
Ukko. Omniscient chief god of the pre-Christian Finns.
Vedas. Early Hindu scriptures in Sanskrit, written approximately

– ...

Wayland, Weiland, Volund. Smith-hero of Germanic myth. The epic
Lay of Volund recounts his exploits.

Watt, James (–). Inventor of the reciprocating-cylinder steam
engine. The story that he was inspired by watching the action of
steam rising from a teapot is a popular myth.

Wodin, Wotan. See Odin.
Yoga. Narrowly, refers to a certain Indian philosophy dating to ap-

proximately the second century ...; more broadly, the name is
derived from the Sanskrit which signifies Union with God, and it
may have earlier Vedic roots.

Yogin. An adept or initiate in the Yoga philosophy, thought to have
mastered some supernatural powers such as levitation and so on.
Some authors seem to use it interchangeably with shaman or other
appellations for “holy man.”
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TimelIne
;

ca. – ... Flourishing of Sumerian civilization in
Mesopotamia.

ca. – ... Flourishing of Babylonian civilization in
Mesopotamia.

ca. – ... Plato, Greek philosopher and intellectual heir of
Socrates.

– ... Archytas, Greek philosopher and mathemati-
cian, said to have made a wooden pigeon that
could fly, but not rise from the ground under
its own power.

– ... Aristotle, Greek philosopher whose teachings
about the natural world (biology and physics)
were accepted as dogma in the western world
for almost two thousand years, until the
Renaissance.

– ... Archimedes, philosopher and mathematician,
developed concept of specific gravity and
defined the principle of the lever.

 ... Approximate date of earliest recorded kites in
China.

 ...– .. Ovid, influential Roman poet. Full name
Publius Ovidius Naso. Most famous for his
works Metamorphosis and The Art of Love.

– .. Flying phalloi [Rome, Pompeii, first and second
century ..].

ca. – Lucian of Samosata.
s Kites known in Muslim countries.
 Approximate date of Eilmer of Malmsbury

flight.
ca.  Roger Bacon suggests a large hollow sphere

filled with “etherial air” for flying, also claims
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ca.  (cont.) to know someone who contrived a mechanical
flying machine.

– Dante (Dante Aligheri), Italian poet, author of
Divine Comedy.

 Marco Polo publishes account of travels, includ-
ing description of man-carrying kites.

– Petrarch (Francesco Petrarca) Italian-born poet,
lived in France, attempted to show continuity
between Classical and Christian culture.

– Johann Muller, also called “Regiomontanus,”
German astronomer and mathematician.

–? Francesco di Giorgio.
s–s Leonardo da Vinci and others doodling para-

chutes in their notebooks.
 Leonardo da Vinci compiles a small fraction of

his observations on birdflight into the Codex
on Birdflight. The first of his notations had
been made about .

 Sir Thomas More writes Utopia in Latin.
 Sir Thomas More executed for treason.
 Copernicus The Book of the Revolutions of the

Heavenly Spheres first edition, Nuremberg.
 Utopia translated into English.
 Giovanni Battista della Porta describes the

making of a kite and its action in relation to
the flow of air, suggests men might fly.

 Giordano Bruno burnt at stake for heresy.
 Galileo publishes Sidereal Nuncio (Starry

Messenger).
 Johannes Kepler begins to circulate Somnium

(Dream) in manuscript (not printed/pub-
lished).

 Kepler tries to publish Somnium. It is eventually
published posthumously by his sons.

 Galileo publishes Dialogue Concerning the Two
Chief World Systems.

 Galileo publishes Dialogues Concerning Two New
Sciences, including his thoughts on the nature
of air.
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 Evangelista Torricelli invents barometer.
 Kites capable of carrying a man were made in

Rome.
 Cyrano de Bergerac publishes Other Worlds: The

Comical History of the States and Empires of the
Moon and the Sun.

 Robert Boyle reports to Royal Society on his gas
law: volume of gas inversely proportional to its
temperature.

 Francesco Lana de Terzi suggests raising an
airship “by means of evacuated metal spheres.”

 Bishop John Wilkins publishes Mathematical
Magick. Giovanni Borelli publishes De Motu
Animalum.

 Isaac Newton publishes Philosophiae Naturalis
Principia Mathematica, generally called “The
Principia,” his major scientific work.

 or  Emmanuel Swedenborg publishes design for
human-powered heavier-than-air flying
machine, based on birdflight.

 Benjamin Robins presents important aerody-
namic findings in Philosophical Transactions.

 Voltaire publishes story “Micromegas;” Ben-
jamin Franklin (–) shows that lightning
is electricity.

s–s Luigi Galvani experiments with electricity’s role
in animal muscle activity.

 Montgolfier brothers launch large hot-air
balloon in August; first manned flight a few
months later, in November.

 Sir George Cayley constructs a small successful
model aircraft with flat wings, a fuselage, and a
tail rudder-elevator consisting of two planes
(kites) intersecting at right angles.

– Sir George Cayley publishes “triple paper” on
aerodynamic experiments and theory.

 Mary Shelley writes Frankenstein, drawing on
recent advances in electrical and biological
science.
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 George Pocock publishes The Aeropleustic Art,
describing carriages drawn by kites instead of
horses.

 Jules Verne publishes From the Earth to the
Moon.

s–s Otto Lilienthal and others work on
ornithopters

 Alexander Graham Bell becomes interested in
“flying machines”—kites and powered aircraft.

 Otto Lilienthal publishes Birdflight as the Basis
for Aviation.

 Langley publishes his experimental results in
aerodynamics as part of the series Smithsonian
Contributions to Knowledge.

 Lawrence Hargrave, inspired by Langley’s work,
invents box kite in Australia.

 Otto Lilienthal dies in glider crash.
 Alberto Santos-Dumont makes round trip in

lighter-than-air craft, from St. Cloud around
the Eiffel Tower and back.

 Wright brothers Wilbur and Orville make first
sustained, powered, human-carrying flight in a
heavier-than-air machine at Kitty Hawk, N.C.

 Edgar Rice Burroughs publishes Dejah Thoris,
Princess of Mars.

 Human-powered flight across the English
Channel by Allan Brian of England. His craft,
‘The Gossamer Albatross,’ weighed . kg, and
the flight lasted two hours and forty-nine
minutes.

 Human-powered flight from Crete to Santorini,
reproducing legendary flight of Daedalus.
Kanellos Kanellopoulus of Greece is the
athlete.
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; Roman, , ; storm, , ;
Sumerian, ; sun, , , , , , ,
; thunder, ; Vedic, ; of war, 

devils, , , , , , , , 

dirigibles, , , , –

Divine Comedy (Dante), 

dragons, , , , , , , , , ,
, 

Dream (Kepler). See Somnium
Dumbo, 

Eiffel, Gustav, 

Eilmer of Malmsbury, –

Eliade, Mircea, , , , 

Elijah, , , , 

Elmer of Malmsbury. See Eilmer of
Malmsbury

Etana, 

evolution, , , 

evolution, technological, 

Experiments in Aerodynamics (Langley),


F- (Rosenquist), 

flight. See flying
flying: classifying tales of, –;

evolution of, ; as freedom, , ,

, , ; Icarus as symbol of, ,
; as literary tool, –, , ; as
metaphor, , , , –; military
implications, , , ; motivation
for, , , , , , , , ,
; poetic response to, , , , ,
, –, ; ridicule, , , ,
, ; and sexuality, , , , ;
as spirituality, , , ; as sport, ,
, –, , , , , , ; as
supernatural gift, , , , , , ;
as symbol, , , , , ; symbol-
ism of, , , . See also horse, Buraq;
horse, Pegasus

flying camel, 

flying cart, 

flying chariot, , , , , 

flying wagon, 

Frankenstein (Shelley), 

Frankenstein, Victor, , 

Franklin, Benjamin, , , , 

Freud, Sigmund, , , 

Galileo, , , , , , 

Galvani, Luigi, 

Ganymede. See mythology, Greek
Gautier, Theophile, 

gender: of aircraft, ; of Nature, ; of
science, ; of technology, . See also
air, gender of; deities, gender of

gliders, , , , , , , 

Godwin, Francis, –

Guericke, Otto von, , 

Gulliver’s Travels (Swift), , 

Gusmán, Bartolomeo. See Guzman,
Bartholomew

Guzman, Bartholomew, , 

Hargrave, Lawrence, , 

heaven, ascent to, , , , , , , ,
, , , 

Helios. See deities, sun
Helmholtz, Hermann von, 
Henson, William Samuel, , 

Hippocrene, , , , . See also horse,
Pegasus

Hooke, Robert, , 

horse, , , , , , , , , , ,
; Buraq, , ; and flying, ;
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Pegasus, , , –, , , , ;
and sexuality, ; Sleipnir, 

hubris, , , , , , 

Hugo, Victor, , 

Huyghens, Christian, 

hydrostatics, 

IcaroMenippus (Lucian), 

Icarus. See smith-gods, Daedalus; flying,
Icarus as symbol of

Ignorance, , 

Ilmarinen. See smith-gods, Ilmarinen
In the Night Kitchen (Sendak), 

invention: motivation for, , 

Jacob’s ladder, , , 

Japanese, 
Jesus, , , , , , , , 

Joseph of Copertino, Saint, 

Joseph, Saint, 

Kepler, Johannes, , –, , 

kings, , , , , , ; Alexander
the Great, , , , ; Bladud,
, , ; Etana, , ; Kai-Kaiwus,
, ; Shun, , –; Solomon,
, , 

kite (bird), , 
kites, , , , , , , , , ,

, , , ; and Alexander
Graham Bell, –, ; and arrows,
, battles, –; as birds, ; birds,
; box, , ; China, ; drawing
wagons, –; fishing, ; gender
associations, , ; Islamic coun-
tries, ; man-carrying, , , ,
, ; military use, , , ;
multiple origin, ; music, , ;
names in non-English languages, ;
origins, –; religious significance,
, ; ritual use, , , ; sails,
, , ; scientific use, , ;
sexuality, ; as souls, ; spiritual-
ity, ; symbolism, , , . See
also sexuality, and arrows

Lana de Terzi, Francesco, –, , ,


Langley, Samuel Pierpont, , , ,

, , , –; competition with
Wright brothers, 

Laufer, Berthold, 

Lichtenstein, Roy, 

Lilienthal, Gustav and Otto, , –,
, , 

Lucian of Samosata, –, , , , 

Magdeburg, , 

magic, , , , , , , , , , ,
, , , , ; similarity
principle, , , , , ; and
technology, , , , , . See
religion, and magic

Magic, Inc. (Heinlein), 

magic, sympathetic. See magic, similarity
principle

Marconi, Gugliemo, 

Marx, Karl, 

Mathematical Magick (Wilkins), 

Menippus. See Lucian of Samosata
Micromegas (Voltaire), , 

Middle Ages, , , , , 

mills, , , , 

Milton, John, , 

Mohammed, , 

Montgolfier, Étienne and Joseph, , ,
, , , , 

More, Sir Thomas, 

multivalence. See mythology, multivalence
myth, , –

mythology: African, ; American, ;
Brazilian, ; Chinese, –;
comparative, –, ; Egyptian, ;
Germanic, , , , ; Greek, , ,
, , , , , ; Hindu, ;
Indian, ; Japanese, ; multivalence,
, , , ; Native American, ;
Sumerian, ; Zoroastrian, –

Needham, Joseph, , , , 

Newton, Isaac, , , , , , ,
, 

Noble, David, 

Oldenburg, Claes, 

Oliver of Malmsbury. See Eilmer of
Malmsbury

ornithopters, , , , , 
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parachute, , , , , –, 

Pegasus. See horse, Pegasus
Peter, Saint, 

Petrarch, 

Phaethon, . See deities, sun
Philadelphia, , 

Pilatre de Rozier, Jean-François, , ,
, , , 

Plato, , , , 

play, –, , , , , , , 

Pocock, George, –

Pop art, –

Priestley, Joseph, 

Principia (Newton), , 

propellers, , , , , , , , 

Regiomontanus, , . See also birds,
eagle of Regiomontanus

religion, , , , , , , , , , ,
, , , , , , ; and magic,
, ; and science, –; and
technology, , –

Renaissance, , , , 

ridicule, , , . See also flying,
ridicule

Rig-Veda. See sacred books
Robins, Benjamin, –

Rosenquist, James, 

sacred books, ; Bhagavad-Gita, ;
bible, ; Bible, , , , , , ,
; Hindu, , ; Kalevala, ;
Mahabarata, ; Rig-Veda, , ;
Upanishads, 

sail, 

sails, , , , , , , , , ;
spirituality, 

sails as wings, , , , , , 

Santos-Dumont, Albert, –, 

science, , , , , , , , , , ,
, , , , , , , , , ,
, , , , ; and religion, .
See also technology, and science

science fiction. See technology fiction
Scientific Revolution, , 

sexuality, , , , –; and arrows, ;
and balloons, ; and kites, ; and
spirituality, , –, , , , , ,
, . See also flying, and sexuality

shaman, , , , , , 

Shun, 
Sidereus Nuncius (Galileo), 

Simon Magus, , 

smith-gods: Daedalus, , –, , ,
, , , , , , , , , ;
Hephaestus, , , ; Ilmarinen, –
, ; sculpture, –; Volund, ,
, ; Vulcan, , 

Smithsonian Institution, , , , ,
, , , 

Soft Screw as Balloon, Ascending
(Oldenburg), 

Somnium (Kepler), , , , , 

space station, , –

specific gravity, 

Star Trek, 

Starry Messenger (Galileo), 

Stringfellow, John, , 

Swedenborg, Emanuel, –

technology, , ; and science, , . See
also magic, and technology; religion,
and technology

technology fiction, , , –, , 

Temperance, –

Tesla, Nicola, 

Theresa, Saint (Bernini), 

Thompson, Sir William, Lord Kelvin, 

Torricelli, Evangelista, , , 

Tree of Life, , , , , , 

True History (Lucian), 

UFOs. See Unidentified Flying Objects
ultralight aircraft, –

Unidentified Flying Objects, 

Upanishads. See sacred books
Utopia (More), 

Vedas. See sacred books
Verne, Jules, , –, , , , 

Voltaire, , –, 

Volund. See smith-gods, Volund

Washington, George, 

Wayland. See smith-gods, Volund
web of symbolism, , , 
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