FROM FISH TO BICYCLING: The Role of Some
ors in the History of the European Aviation!
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Clive Hart divides the early theories on the flying of birds in his book
The Prehistory of Flight into seven categories from the supposition of the
xistence of the Empedoclean and Aristotelian ‘inherent nrrht 1ess’ of upper

elements, which are the reasons of rising, to the other end of the scale where
are to be found the statement of the main importance of an ‘interplay of
muscles’ (HART, 1985). These hypotheses were only destined to describe
the flying of animals originally, but it seemed to be a logical step to expand
their spheres of applications to the artificial flight. But it does not mean
that the opportunity of human flight was generally accepted, cbviously.
To give an example: the leading physician and philosopher from the late

Antiquity through the Middle Ages to the 18th century Aristotle rejected it:

!The financial background for this research was given by OTKA BME 11645-313-4
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‘Itis ... evident ... that a bird cannot possibly be erected in the sense
in which a man is. For as it holds its body now the wings, are naturally
useful to it: but if it were erected they would be as useless as the wings of
Cupids we see in pictures. It must have been clear as soon as we spoke that
the form of no human nor any similar beings permits of wings ... because
to have wings would be useless to it when moving naturally. And Nature
makes nothing contrary to her own nature’ (ARISTOTLE, 1949).

But a lot of experimenters, the so-called ‘tower-jumpers’, tried to
make contrary to Aristotle’s opinion in the Middle Ages, although not
only the Philosopher, but the Church, too, stated more than once in the
subsequent centuries that ‘if man flies, he has wings’ (HART, 1985). Neither
the Stagirita’s nor the Christian notion could deter them and the bud of
one of the most successful explanation of the flight of all living beings
involving men — irony of {ate — originated not from any other author,
but from Aristotle. The conception took as a basis the similarity of the
main structures of all animals: he pointed out that wings were analogous
o the forelegs of quadrupeds and going further the wings, their forms and
unctions resembled the fins’ and vice versa {ARISTOTLE, 1949 b). Over
the correspondence of the organization of those bodies some theologians

o

e.g. Saint Ambrose brought to perfection that analogy by proclaiming the
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bird’s body contained some ‘elastic substances’ and the animal was able
to vary its ‘specific gravity’ by expanding or compressing that matter in
those alveoluses on the analogy of air in the ballast sacs of the fish (HART,
1985). But not that Frenchman was the last representative of that view:
in the early vears of the 20th century the inventor of the machine gun
E—Ev?am ?\/’ia* im wrote in his book some DaLagraDhs on uhe birds ‘swimming-

. pr
served as a barometer ‘Lo indicate wh uher uhe coTu:’ln of air under the
gliding bird was rising of faliing (MaAXIM, ’908)
Hxtend ] i ]

re or less accounts for some theological ‘deviations’,
’ v on the relationship of

5th century. He announced the mutation of some
o

S

creatures twice a vear and that they spent six months in the water and
A
Ly

the rest in the air proving their twofold nature by this way. Perhaps the
Renaissance writer Andrew \iarweﬂ completed this direction of thinking
by the creation of

the symbolical meaning of the intermediate creatures,
the kingfishers, which flew at twilight, ‘betwixt the Day and Night’, partic-
ipated in the realms of good and evil, above and below, and light and dark
[HaRrT. 1985). But 2 more detailed explanation of the religious symbolism
of the birds is beside the point.

2. Birds and Ships, Rowing and Swimming

In spite of the case of the footless birds and that above-mentioned problem
of the winged men there is no doubt about the importance of Aristotle’s role
in the prehistory of flight whilst we are able to trace back the comparing
of the ships with flying animals to his works. He said that the function
of the tails of the flying animals and the rudders of the ships was one and
same thing, and that the flying insects had no tails so their soarings were
similar to a rudderness bark’s drifting or to a row-propelled cargo boat’s
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movement. It also seemed to him that the breast-bone of a swift bird was
as sharp as a clipper’s prow and because of it is was able to cut the air and
so was its beak (ARISTOTLE, 1949).

That idea became popular in a hittle while and a lot of thinkers echoed
it through Leonardo, or the English naturalist John Ray at the end of the
17th century, or his contemporary Tito Livio Burattini to that ornithopter-
builder Emiel Hartman in the sixties of 20th century.

That Briton doctor adopted Aristotle’s notion about a beak and em-
phasized that ‘the Trunk of their (i.e. the birds’) body doth somewhat
resemble the Hull of a Ship’, furthermore their heads are similar to a prow
‘for the most part small, that it may the more easily cut the Air’ to make
way for their bodies. Burattini’s ‘flying dragon’ is said to be operated by a
pair of levers arranged like oars (HART, 1985) and Hartman roughly thres
hundred _y'eafs later wanted to pay respect under the planning process to
‘the natural frequency of the human body when in the rowing attitude’
(REay, 197 i

~— »—o

7 To cease the listing it is enocugh not to snumerate other
names, but to mention that Leonardo had written that a turning bird in

the air used wings as a man his oars in a boat rowing faster on the one,
and remaining stock still on the

o )
-;fter the supposition the existence of the parallelism
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In comnsequence of the spatial arrangement of those layers the upper surface
of the element of the air bordered upon the lower surface of the element
the fire and so a lightweight ship could float there as its position was
analogous to a floating boat on the water (or more exactly on the boundary
layer of water and air) ( LART, 1985).

iti milar train of thought motivated Roger Bacon to
D g lobes, which were filled "‘uh ethe eal air’

of the atmosphere like a sa,Lﬂg

bty iy

e)

led however, not mth air but W’lth fire,

1 but as soon as it 1s filled with air it will
. J ith air rather than with water, it will foat
on the water, and not sink; but rvhen 1t is filled with water, it sinks.’

This idea appears to have become a commonplace in the 14th century.
Nicole Gresme believed that a ship loaded with several men could remain
up on the outer surface of the sphere of air ‘as naturally as a ship rests on
the Seine’ and touched the theological side of human flight asking whether
it would harm the universal harmony of world. That question shows the
importance of the cosmo}ogical context in his life (HART, 1985), but bishop
John Wil
Medoca mentloned ‘that the air is in some part of it nawgable’ if a brass
or iron vessel is ‘filled with the lighter air’ (WILKINS, 1970) and his late
successor the French Father Joseph Galien was not tormented by this kind
of doubt. The latter in his treatise published in 1757 followed the old
Aristotelian notion and stated that there were several distinct regions in
the atmosphere and each region was different in density from each other
on the analogy of the boundary layer between oil and water, but refused



the existence of the sphere of fire. He calculated the size of the flying ship
supposing that the ratio of the density of the second and third sphere of air
were two to one. He had very practical purposes: he wanted to engage a
realm in the middle of Africa by an army carried on the board and sincerely
trusted the possibility of building that gigantic vessel and the realization
of that conquest (HART, 1985).

Galien’s work was a zenith of the theory of flying boats and perhaps
it was known by the Montgolfier brothers whose notions about the Lifting
power were influenced by it presumably when they were observing the rising
of their first ‘balloons’ and it is almost sure that they did not suspect the
role of the specific weight of hot air (GILLISPIE, 1983).
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Australian inventor Lawrence Hargrave declared the required rapidity of

thought for steering airplanes would cause difficulties about in 1880, but
he referred the one-man flying machines, as he believed that their piloting
would be reduced ‘to as simple act as ... riding a bicycle’ (RUHEN, 1688).
Following Otto Lilienthals paper James Means published a bhree page sLud

on Wheeling and Flying and arrrumg that the s

i i s analogue in that of the bxcvde (\EEAT\S, 1964}

flying bic
attempts to overcome a lonﬁer dxstance‘ but it is more remarka
that except of some simple constructions without wings, aided only by
propeliers to increase the ground speed those muscle-powered aircrafts fell
into two categories: those which were built for only pure moementum for
their flicht and the more advanced flving bicycles were furnished with
propeller or flapping wings to sustain flight after take-off. The basic form
of both of them was a normal bicycle with fixed wings and the frame of
that third, wiggles type was a bike, toc. Then (Gabriel Poulain polished
that metaphor saying in 1912 that

‘The aerocycle below and the aeroplane above; thus both will fly with-
out interfering with one another. There is a plenty of space in the sky and
there is room for both. Room even for three, because between these two
a third will be introduced, just as the motor-cycle has taken up a posi-
tion between the bicycle and the car.’ And that motor-cycle will be a
‘motor-powered aerocycle’ (REAY, 1977},
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8. Bicycles and Early Aeroplanes

Poulain’s final words expressed one of possible points of view in connec-
tion with airplane construction and stability. The other school consisting
of almost all early aeronautical engineers (except the Wright brothers and
some of their adherents) espoused the conception of inherent stability: the
Europeans’ model was the steering the crafts ‘in the manner of automobile
drivers or mariners’ and opposite of them the Wrights (who were owners
of a bicycle repairing workshop) followed the ideal of the three-dimensional
control and a method similar to the driving of an inherently unstable bicy-
cle. Partly the refusing of this latter notion (over the nationalist approach)
was the cause of the Continental and Briton disclaiming of the Wrights’
results (FERGUSON, 1993).

The differences between the con 1 he independence of an
i ' d1t1ons comnbLted

it arrived at an airport. On the contrary the Con
ed a wheeled undercarriage which made the continuing to trave
e touching a tillage possible and the wheels ) i
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The motor-propelied aeroplanes’
on bicycle-wheels after the termination o
idea of the pedal-propelled, biking-like fli
got some remarkable results for example
1987. As the Annual published by Jam
years ago:
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FROM FISH TO BICYCLING

‘It is not uncommon for the cyclist ... to remark, ”Wheeling is just
like flying” ... . Both modes of travel are riding upon the air’ (MEANS,
1964).

Parallel with the rising of the metaphor of ‘aircycling’ the usage of
the flying-swimming or flying-rowing analogies were forced back and so did
the aspiration for planning flapping-winged aeroplanes. It is more than
probable that there was an interaction between the birth, growth, and
disappearance of those images and the changes of the airplane building
tendencies from the ornithopter-botching furore to favouring the ‘flying
bikes’ and those descriptions not only mirrore the naturalisis’ or engineers’
accepted opinions, but reacted upon the

common notions and more or less
influenced the theorstical frameworks of the rising aviation.
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