Ong lgi ddy nhanh lén, c6 'y T6i nghild Cunegonde dang
chuyén gi dé dang xayra / dap pha moi thd.
én thdp canh. el

" Can than, 6ng
By dong dém lén dusi

A Ong khéng hiéu fi

L cudi Candide !
71 gi vé thdi trang ca.
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Khéng ddi ndo! Con gdi cug
ta s& khéng bao gidé két hén
v3i mot tén ddn thudng

Nhung Candide khdng phai la dan
thudng, chdng la con frai cua mét
ngudi bd con cia chamd !

1

... val 80 thag san ... hay itra cua
mdt frong s6 ho

@ng cha oi, 80 thg san deéu thudc déng dbi

e

qui phai

/

7/

'ngoai giao, ching fa chua ¢ dé,

Hmm... T6i nghi khi ban dén




That ra phi cong may bay khéng sai khi
mudn nghéch mdi mdy bay. T6t nhat g
phai bién cdnh quat kéo thdnh mét hé
thong luc ndng. Sau dé, khi ching ta 6
dé, ching ta cing ¢6 thé thdo bd canh
hoan todn.

.f""-;-_
e

Thua Thay, Thay nghi sao
vé co mdy ndy ?

Thdy cé thé cat thang di, con sé
tang toc do oi da.

KHONG CO Gi
CA 17!

Thdy s& mang thang lai.

Ping tU 1dm t6n thuong ddy nhé.
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B6i canh cing
c6 thé dugc
ding dé bay 17!

What is induced speed aM

Co6 ding la chdng ta sé dudc
frang bi cdnh quat khéng ?

ay nghe nhdng gi
cdu ta bao cgu.

- .
e =t

" Bay & ? That
budn cudi !

Cadi dé bay nguagc
dugc khéng ?
—-“

Néu 15 cdt ngdn ddi cdnh cia mdt con chim
hdi au thiné sé khdng cat cdnh dudc. Va néu
Qﬁi ddi d6i cdnh cia mét con chim cénh
cut thi ...

Tha 15i ra ngay lap fic !

C6 thé "con cdnh cut" cia t6 ¢6 "d6i cdnh” qua ngdn. T6
khéng thé tiép tuc tang céng sudt cia déng cd vé han dinh
dé tang van téc cdnh qugt vi luc nang tting theo binh
phuong vin toc. Gidi phdp Id tang bé mdt luc néing frong khi
gid nguyén chiéu dai. Chim hai Gu bay t6t hon chim bo cdu.
Vi vay 16 sé ndi ddi chong chéng clia canh quat. Té sé goi

né |G CANH QUAT.




.-l"f

o

T8 cing ¢6 thé tang sé
canh chong chéng.(*)

16 da kiém fra: véi mot
déng cd cbé cdng sudt nhu
vdy vd cdnh quat ndy, cdi
mdy ndy cé thé cdt canh.

MOMEN QUAY

@nﬁ phai hoat déng thdi. Bay ndo!

e S

Con da cat cdnh dudc, thua Thay Pangloss. Con da cat canh dudc
nhung may bay ciq con ¢é chong chéng U quay ngudc chiéu voi
canh quat.

Thatla mét kinh nghiém kinh khung,
thua Thay. Con ¢6 cam gidc ld ndo con
dang quay frén frong ddu clia con !

(*) nhung tat ca nhing diéu sau day dp dung cho 2,3,4,5,6,7.8,.... cdnh 2 5



Tam gidy bia méng {
Bdnh lgi chuyén D
dong U do bac dan
’ véng dem—— = &

Déy piand, 5/10° thép = |

Bay la may bay frdc thang
on dinh dudc trang bi hai cdnh
quat quay ngudgc nhau, mot

cdi dudc gdn ¢ dinh vdo than
may bay quay.

cdc thanh gd vudng 6xé

W

2 thanh gd vudng, 3x3

Hay thd véi md
hinh nay xem sao

Céc hat
chuoi

4 cdnh bdng

+ cdc vong dém _ gidy bia cing

N
la




Céng doan khé khan la ¢éng doan uén ddy piano.
SU dung HAI cdi kim dé uén cdc doan sau dagy : dé cao cénh
dugc dao
ngugc

Day cao su

Méc gan day cao su . .
2 2 _. cot bang day chi ném go

va dan keo

cénh bang gidy
> bia cling dugc gdn
trén thanh goé 3x3

thanh go 6xé —f—
\ LR /

day cao su
___JH&\

cdnh qugt 56 2

I ——

: <__cdnh bang gidy P <
£ O bia cliing dugc {\ =
R gdn frén thanh {g : g
- 5 a3 _ canh qugtso 1
go 3x —

c@nh sb 2

i o
thanh gé 3x3 The elastic moves the lower rotor, n°l. Because

of torque, rotor n°2, fixed to the rod-fuselage,
<—cdnh 56 1 begins to turn in the opposite direction.

thanh go 3x3 )

[/

2+



Cdu fric cia canh frén khién cho mdy
bay tJ 6n dinh

Cudn tron mdt bang
gidy quanh mét dinh

ghim Ién, thém mét it
keo dé fgo thdnh mét
ong cé dudng kinh
nho.

Khi mdy bay fruc thdng nghiéng né sé bay

l&ch vé mot bén. Canh frén sé cé gang lam
né bay thdng ngay lap tUc. Néu dé bay mét
minh, nd bay l&n lac v 17 bén ndy qua bén
kia.

ddy piano,

cdnh bdng gidy bia cling

hdt chudi vé vong dém
\
éng gidy cudn fron

fryc cia

5/10° hét chuoi va vong dém

ddy cdt ddn keo

Kich thudc

Jo0om

A, van cdi vat dang
nguyén roa do |

(*) Khi 16i con nhé 15i dd ding cdi ndy dé téng khi mang nhén frén trdn cia Ldu ddi Thiors, § viing

Deux - Sevres (Phdp)
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C Candide da suy nghi vé cdc gidi phdp khdc. 3
[ X
<25 F ]

<

Ngu qud. Chdng ta sé& khéng ngdi frong budng Hai canh quat quay ngugc nhau do Launay (ngudi
ldi quay tron. Phdap) phat minh ra va Kamov (ngudi Nga) phé bién

i

Cogged rotors Ejection of gaz at the

Lateral rotors Tandem rotors extremity of the blades

\\ T

e el

invented by the Englishman Cayley, invented by the Frenchman by the German Fletner, :
continued by the German Focke Cornu, developed by Piasecki developed by Kaman. The Frenchman Morain

|

Yves le Bec has written a book illustrated with fine drawings entitled « la véritable histoire de I'hélicoptére,
de 1486 a 2005", published by Les Editions Jean Ducret S.A. CH-1022 Chavannes-prés-Renens. ISBN 2-8399
-0100-5. In it you'll find all the types of helicopter imagined by man.

y 29~




T6 dinh ddt mét cdnh quat chéng mémen
quay 6 cudi dudi. Bang cdch néi né cd hoc
vGi canh quat chinh né sé hoat déng. Khi

16 tang t6¢ dé ddng cd, cdnh quat dudi sé
tdng theo nd va viéec bu mémen quay sé
dudc thuc hién U déng.

‘% Quay Icu ddy ngay, néu

khdng con sé bi cdt
thdnh mét friéu mdnh.

The « Fenestron » (*) .

By putting a multiblade propellor
inside a carenage, it's efficiency
is increased and NOISE is reduced.

Cénh qugt dudi chéng mémen
quay do Yuriev (ngudi Nga) phét
minh ra vd do Sikorsky phdt trién.

Pidu ndy cho thdy rdng tat cd vi diéu
t6t nhat frong nhong diéu 16t nhdt cia
tGt ¢d cdc ngdnh hdng khéng hoc.
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@i may nay khéng khac gi mét cdi quatldn
t6t. Té sé lam viéc vdi cq hai, ddt ching dbi
mdat nhau.

HIEL{ C\J’NG IM[}&T DAT

Thatld ky cuc nhung gén mét dat 16 cé thé bay vﬁ’)iiD
Cﬁng suat hon nhiéu.(*)
| e {
=]
S~ @ . 3 N —

Véi c¢éng sudt nhu nhau, luc bay Ién ddt frén
quat A khi né hoat déng déi mdt vSi quat B
(14 quat day khéng khi theo chidu ngugc lqi)
sé |6n hon trudng hop quat A hoat déng mét
minh.

( lwéng khi 2 giéng nhu frong trudng hdp néu quat A déi mdt véi mdt dat.

(*) Hiéu Ung mdt dat ré nén quan trong khi canh quat é khodng cdch finh 10 mdt dgt bdng hay nhé hon bén

kinh cia né. '3/]



TANG VAN TOC VONG/PHUT

/—-{‘._‘ﬁnh quat cia minh cé dé déc cd d’gm

Phai chon gid fri ndo day ? Pd doc cdng |
Ién, géc canh chong chéng cdng Ién, LUC
KEO cdng Ién. Diéu ndy sé ldm ham su
I\qun‘f cla cdnh chong chéng.

Khéng phai chuyén cia cdu, theo
t6 biét thi cdu khéng cé canh quat
quay ?

N

éu vi mét Iy do ndo dé déng co cia 6 mat nang ludng, luc

kéo ndy sé lam chdm lgi su quay cia nd (*). Néu vdn téc fuong
dng véi GIO THOI TREN BOONG nhd di, su chao ddo sé kéo ddi
doc theo fodn bé mdt cat. Néu diéu dé xdy ra thi tam biét cdi
mdy ! DS doc sé phai dugc giam ngay Idp tic
va déng co dugc tang t6¢ 16i da dé

duy Tri cing ché dé déi vdi canh quat

dé tang vén ¢ quay.

M
7”0 ... khéng. Té
khéng nghinhu

16 cdn mot cdch dé cé thé diéu chinh dugc
dd doc khi dang bay, diéu dé c¢6 nghia |6 géc
tGn ciq canh chong chéng.

/
i

(¥) Néu dong cd cdnh quat ngdng dét ngdt thi cdnh quat sé quay cham lai mét cach nguy hiém chi trong

vong ... mot gigy.
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Cdanh chong chéng Bau chong chéng /
Pdu chong chéng

{

Thanh diéu khién :
‘T':L Khung frdot Truc canh quat
khéng qua . oy
i Giam Tang
Truc canh quat do doc dé déc

| |
Pau chong chéng . I m
b

Véi mothé théng nhu vay ching ta ¢é the
thay d6i tat cd cdc cdnh chong chéng cia
mét cdnh quat cing lic bang céch tdc dong
|&n khung frugt khéng quay, dudc ndi két qua
mdt 6 bi va mét khung fruot quay A, dé
fruyén lai frat tv cho cdc canh chong chéng
qua cdc don bay.

Truc canh quat
Khung frugt quay
Khung frugt
khéng quay

"Kéo" ¢6 khdp ndi bat budc dau
chong chéng A va khung frugt

bt S o Ban quan ly
quay B quay vdi cing vdn toc gbc.

33



T8 phéng theo su lién két didu khién cho phép 16 thay déi d6 déc chung theo ¥ muén
bdng phudng tién dén bdy truc fiép 10 budng lai.

Tham chi #6 cén
ddt bé diéu
chinh frén d6.

Pidu khién quay :
bé didu chinh

Can day huéng 1én : tang dé déc
Can day huéng xuéng : gidm dé déc




Vi thé con dd phdng theo cing hé théng
canh quat é dudi, chéng mémen xodn dé
tranh thay déi chiéu khi con thay déi dé déc
chung, vé con dd gdn thém mdét bdan dap
didu khién dé gidp con bay lugn.

Tai sao con khéng e

gdn thém mdét cdnh Hmm, chuyén
quat, banh lai ? il dé coi bd
~ \ phdc-fap lam

Cdi gi, thdy
khéng nghe gi
cq ...

OK, vi thé con dd ché tao chiéc may bay
ndy, cé thé chd Cunegonde vd con. Con ¢é
thé bay I&n, bay xuéng hay bay lugn nhu
con muén. Chi con mdt van dé, lam sao
con cé thé fién vé phia rudc dugdc ?




D4 |la con quay do mét ngudi Anh tén lg
George Cayley phdat minh ra vdo ndm 1796.

Néu minh cé thé nghiéng cdnh quat
thi méy cé thé tu chuyén déng theo
phudng ngang.

4

Con c6 thé di chuyén trong budng lai dé Minh dang suy nghi mét giai phdp khéc

thay déi frong tdm cia né.

Va ching ta sé cdn bdng nhu
thé ndo khi Cunegonde 1&n may
bay !?!




Tinh fién

N&u minh ¢ thé tdng luc nding clia cdc chong chéng cdnh quat khi
ching hudng vé sau va tdng nd khi ching hudng vé trudc, si dung
sU BIEN THIEN D0 DOC TUAN HOAN, sé ldm cho mdy bay nghiéng
vé khdi déng chuyén déng TINH TIEN.

N&u minh cé thé bé #i dé hinh
sao ndy nghiéng frong khi van
quay, minh cé thé fgo ra sy bién
thién dé déc chong chéng fudn
hodn (*). Nhung ldm thé ndo minh
lidn k&t va didu khién tt cd mé
I6n x6n nay ?

7~ D6 déc cia cdc canh chong
chéng dudc dinh bdi vi tri
cua hinh sao quay rudt frén
fruc canh quat.

Truc canh
quat

(%)

(*) BUgc phat minh bdi Spaniard Pescara, ngudi dua ra ¥ fudng sy iy quay -



Piéu dd ¢cb ton tai khéng ?
Khép néi dudc ché tao trén

maot I6p 161 héc.

Qud c4

Mét rong cdc phdan 1§ két thic bdng mét
khdp hinh qud cdu dudc gid ding vi fri
bdng cdch rach khia va cho phép cd déng
d mét géc ndo dd.

Pdu tién minh cdn mét hé
théng ndi khép céc dén
bdy frén mét dia ldc.

Sinh ménh cdia phi ¢éng may bay fruc thdang treo rén mét hé théng co khi phdc tap phdt huy hé
dén bdy logi ndy, banh rdng, é bi. Tat cd cdc phdn 10 ndy phdi dudc gia céng bdng mdy véi dé
chinh xdc cao nhat. Chi phi ché tgo va bdo dudng cao han so vdi chi phi cOng logi cho mdy bay
thudng. T0 nhdng ndm 70, ngudi ta da s dung cdc vdat lidu méi nhu composit, chdt dan héi, va
cdc chdt WU bédi fron. Cdc vat lidu méi ndy giop giam bét dé phidc tap, frong ludng, chi phi ché

tgo vé ké hogch bdo dudng trong khi cgi thién dé 1in cdy. Nhung diéu ndy nam
ngodi pham vi cia quyén sdch nady.




Khi cdc véng bi dugc tach ra,
ching ta c6 thé ddt vao dé mét
s6 lugng vién bi ndo dé.

hung ldm sao cdu c6 thé
nhét cdc vién bi vao doé ? -
/"—’Mng cdi ndy dudc gig ding ché
dng 16t cho C bdng mét bé khung gém hai phdn #J sau dé dugc hdn,

1 chém diéu uon va dan keo.

chinh
0 bi

- . rmm
w O bindychophép g T

hai bdn, ban quay P vd

bdn khéng quay B, chuyén

déng fuong déi vdi nhau

frong khi van gid nguyé

déng fruc. r39



Téi khéng muén lam éng lo lang,
éng ban gid d. Nhung xét vé quan

diém cd hoc thi mdy bay cia dng chi

N\I_E:_ mot ré cudi.
]

Pé khién cho mét didu gi d6 hoat déng 1hqng nghtu

Id khéng c6 frdt tuU, gidi phqp I&d mét KHGP NOI CAU.

4*-4

O bi rugt frén mét
6ng md TRUC

*%{,)IWIP

CANH QUAT quay

Su dinh hudng cdia bdan khéng quay B dugc frong éng dé.

thiét Iap bdng cdn ddy diéu khién bay va
bdn B s& quay quanh uc trén & bi nay.

= W=

Truc canh quagt

bay)

4

Bdn khéng quay sé dudc gdn vdi bdn quay théng qua & bi

(xem frang frudc). Ban quay sé didu khién géc cia cdnh

chong chéng bding cdc cdn ddy thay déi dé déc.

Khép cdu va
khép léng éng

4
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