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Lesson 1

Flying like a Bird?

Man has always wanted to fiy. From the ancient
days until 1783, the problem of human flight was
thought about mainly in terms of artificial wings flap-
ped by the movements of human arms and legs. -

Even as brilliant a mind as that of Leonatdo da.
Vinei (1452—1518) believed that man would be able
to fly only by imitating birds in flight', Living in
an age of primitive sciencc and rudimentary tech-
nology, da Vinci was incapable of imagining any
sources of power different from those available st the
beginning of the sixteenth century—the power de-
veloped by human and animal muscles, and the power
developed by wind and falling water, Hence his design,
for a man-powered, heavier-than-air craft. A parach-
ute which da Vinci designed seems from his sket-
ches to be more practicable, but there is no evidence
that it was ever tested, He also designed a belico-
pter of a sort, applying the Archimedean screw to
the air,

After da Vinci a long time was to pass before

a solution to the problem of human flight was
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discovered, though men never ceased to dream of
the possibility of flying through the air like birds.
In 1680 G. A, Borelli published a work of biology,
in which he stated that men, as compared with
birds, had a very poor weight-to-power ratio and
that it was impossible for men to fly using only
their own strength, Yet some eccentric birdmen
still persisted in their efforts to fly by attaching to
themselves muscle-operated wings,

The mistake that Leonarde and other fly-like-
a-bird enthusiasts made was in thinking that birds
swim through the air as men swim in water, They
thought that as a bird’s wings beat down, like a
man doing the butterfly stroke, the bird is lifted
ap and forward®, It is only recently, through the
examination of bird flight as seen by high-speed
photography, that the action of birds’ wings has
been recognized as being much more complicated

than earlier misconceptions allowed?®,

Bird Fiight

In normal flight, the outer half of a bird’s wing
moves in a semi-circle, As the wing beats down, the
wingtip moves downward and forward so that the
outer primary feathers tend to seperate, and the

air pressure twists each feather into the shape of
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a small propeller which assumes the proper piteh
to drive the bird forward. In the case of certain
"high aspect ratio” bird wings (i, e, long, narrow
wings) such as those of gulls, the feathers do not
separate, but the whole of the outer portion of the
wing twists into a propeller on the downstroke,
Thus the bird is actually driven through the air
like an airplane, The inner half of the wing moves
comparatively little, yet supplies the necessary lift-
ing force at all times,

On the upstroke, which is made at about twice
the speed of the downstroke, the wingtip moves
upward and backward, providing a certain amount
of lift but very little thrust, The “whirr” of birds’
wings is the sound of their propellers—the primary
feathers, which travel up and down at great speed
even in slow-flapping birds.

Birds take off and land into the wind when-
ever possible, to obtain maximum lift with minimum
groundspeed. Just as an airplane's speed is reduced
by the use of flaps along the trailing edge of the
wing, which are lowered to increase lift and pre-
vent stalling, so birds provide additional braking by
using their tails as flaps and by changing the angle
of attack of their wings, As birds “rear hack” on

landing, they are not only slowing down, but obtain-
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ing positive lift upward—like a helicopter, because
their propelling primary feathers are now beating
from back to front in relation to the ground, and
thus provide lift by thrusting u pwerd,

This brief description of bird flight shows how
impossible were men’s dreams of ever flying like a
bird. Not only did men lack the muscle power, they
did not realize that the apparently simple-looking
flapping of a bird’s wings comprised a great many
aerodynamic principles of which they were com-

pletely ignorant.

New Words

1. artificial Cozti'fifoll o, ATHY, AN
2. wing Cwin] n, PLE; g
3. flap {{leep] v. fHEh, W

n, WA
4, leg [leg] n, fi#
5, brilliant C'briljent] a. JEIER, ELERN
6. imitate Climiteit) of, Bifh, |l HH,

i

7. bird Lba:d] n, %
8, evidence ['evidons] n, #RiE; iEi@

vt, @EBH, (HEAR

9. primitive C'primitiv] a, EiHE
10, rudimentary[rurdi'mentarile, BZE, ¥HHY
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11,

12,

13,

14,
15,

16,

17,
18,

19,

20,

‘21.

22,

23,

‘24,
:25I

beginning [bilginig] n, JFih. I
helicopter [*helikoptal n., EF-EH
vi, BEACUEX

vi, MEFA A
sort {sozt] n, Fhk, ZFH
biclogy [bai'sledzil n, £4p%
eccentric [ik'sentrik] a, WM, FHOK), B
fiRY: )
birdman ['bordmeenl n, BEFEF, TR
persist [pa (3)'sist] vi, RiF; &
mistake [mis'teik] (mistook [ - "tuk],
mistaken [ —'teikand) vt, &R, RE, Fi
vi, F84
n. FRiR
enthusiasm  [in"8juzzizom]
n., #¥Es Rk
beat Thist] (beat, beaten ['hitn])
vi, 3Ty ®hik

vi, GEEIBOIT,REHk3H
n, BR3Ts BRENCE)
butterfly (‘batoflai] n, B8, @Y

stroke [strauk] n, T
examination [igzemi'neifon]

ﬂo &E? %ﬁ
photography [ia'tografil =n, HER

recognize [‘rekagnaiz]vf, ARy AH &iA
5
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26. misconception{"miskon'sepfon]
n, ﬁﬂ’ %ﬁﬂﬁ
27. semi-cirele ['semi'serkil n. 2R
28, wingtip ['wintip] n. B, BY, HRR

29, feather [Hexoa] n., PEH
30, twist Ttwist] v. ¥, H, &k
n., H¥s HYE
31, pitch [pitf] n, 0 A, BKEE:
32, gull [aall n, B8
33. downstroke ['daunstrouk]
n. [6 P
34, inner ['inal a. ATE, WOH
n, Wiy BE1E
35, comparatively [kom'peerativii]
ad, LEH, R
36, upstroke ['apstrouk] n, [ kS
37, twice Ctwais] ed, &n, Pik; BfY
38, whirr [war] vi, TEhEs CEPRHEE
vt, HEFECERIEE (R TE)
n, ek, MR
39, slow-flap ['sloufleep] v, 215
40, trail Cireill v, 8 ERT
41, edge [ed3] n., &
42, stall [stozl] n, %®
v, BRE

vi, (PLBEIEE, Hi
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43.
44,

45,

46,
47,
48,
49,
50,
51.

b2,

1,

By S

tail [teild n. BE; BX
angle f'segl] n, fiis ME
rear [ris] n., a8, FH

a. BTN, S

vi, B#
front [frant] n, ROES, W
relation [ri'leifon] =n, X&K, KR
description [ dis'kripJandn, #5808 RBHY

appareatly [o'pmraatli] ad, B4R, HEH
comprise Ckam'praiz] vi, B8, 8
aerodynamic ['esraudai'neemik]

a, ZSETIEEN, SEHEN
ignorant [tignerant] o. &M, AREN

Phrases and Expressions

persist in I

a butterfly stroke R BK, 8Kk
reCOgNize . 85 il

in the case of % s 87, XTF
at all times B 0

be ignorant of Ao, A

Notes

Even as brilliant a mind as that of Lecnardo
da Vineci (1452—i519) believed that man would
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2,

be able to fly only by imitating birds in flight,
BERFIRAS « 3 « 3537 (1452—1519) X HBRE 45
AEAR, AREEREG SR T.

T—"as ZEE, BHTEEN brilliant. B4
as RMEZEEA, FIREERIEND, that BIERRK
18]y {153& mind, H_’;gfl

such a great scieatist as Newton RWiXFE
HBRBBEL, as HRFRIF, R4 scientist, .
They thought that as a bird's wings beat down,
like a man doing the butterfly stroke, the bird
is lifted up and forward.

AT, S LA T TR R, R ZERRK
—¥, ZILELF, BIAR

a man doing the butterfly stroke &—A 4%
BB B EEIE, fEME like MEE,
It is only recently, through the examination of
bird flight as seen by high-speed photography,
that the acticn of birds’ wings has been recog-
nized as being much more complicated than
earlier misconceptions allowed,
AEBERIE, EdRABEEEN NI VTR EY
i &, ﬁ'ﬁ?ﬂ@ﬁlﬂﬂ%ﬁﬁﬁﬂ’ﬁtt?m)\mm%ﬁﬂﬁﬂ?
INANREREL,

X - EARK, BFRKE,

FEJ
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Exercises

1, Put the following expressions into Chinese;s

1)

2)

3)

47
5)

6y

kD,
8)

9)
167

even as brilliant a mind as that of Leonardo
da Vinci ) -
discover a solution to the problem. of human
flight

dream of the possibility of flying through the
air like birds

persist in their efforts to ily

be recognized as being much more complicated
than earlier misconceptions allowed

twist each feather into the shape of a small
propeller

twist intc a propeller on the downstroke

by the use of flaps along the trailing edge of
the wing

by using their tails as flaps

through the examination of bird {light as
seen by highspeed photography

2. Put the following expressions into English,

i)
2)
3)
4)
5)

A OB 003 R B A S HLR
15 U R K 72 2 3

B TR

DES T
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