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luscates the ocaion of h typcal Sight comol sfsces
found on  wenspors cregory sieatt

Etevator

“Theelvato i hepemary figh cotel sucacethat moves
e sicestsround e hizonsal o sl i This cons
e nose of fh siscet 0 gitch up o down. The elevaor is:
hinged o the wailng edge of the hosizonal sablzr and
picaly span st o al o s widh. s conlled in e
cockpicby pshing s pulingthe comolyokeforvasd o at.

Light sicatt ae  system of conrol cables and gallys o
push ol rbes o ansfer ockpit ingats 1 the morement
of the elevaror. High pecfommance and lasge siscatt
ypicaly employ more comlex systems. Hydeanlic pover
s commonty sed 0 move he elevatos o hese sitcraf On
siscaft squgped wih fy-by-wire conols, 3 combination
of elcisial and ydalic power s used

Rudder
The radder is th rimary coneol sucfce that cawes en
et o yar o move shout the verica axis Thisprorides
dimciona contol nd thus goins the nse of th sicrat
i the dioscion desiced. Most szcraf have a single rader
hinged 10 he traiing edge of the verical sidbilizer 10 is
contolled by a pic of foo operaed rudder pedels n the
cockit. When th sigh padl i ushed forwsc, it deect:
e rodde o the sight which moves the nose o the irrat

O o6

o hesight The e pedal i gged o simalianeonsy mare
aft. When the It pedalis pushed forwerd, he nose o the
St e o the e

s with the oter prmacy fight contos. the tansesofthe
movement o the cockps coneas 0 the raddr vasies with
e complexicy o the arcaf. Many aicesfncorporate e
isciona movement of thenose ol whel st he raer
consol ystem o g apersion.This allows he opertor
10 s the sicrat with the rudder pedlsdusing e when
the aispesd i ot high enoug fosth conl sufsces tbe
effecive Someacgeaicrat have sl radd aangement
“Ths is acrally two radder, one sbove the orber At low
Speeds, borh ruers efiect i the same dicecrion when e
pedals s pushed. At igher speeds. one of the rudders
becomes inoperaive 3 the defcion o a single adder s
setodmamicaly sufScient to maneaver fhe aiscef

'Dual Purpose Fiight Control Surfaces
The slecons, elevatoss. and suddes ace considered
conventionsl pimery control sucfces. Howeves, some
et o designed wih a conral sucfce hat may sere s
el pupose.For examsle,elevons pecfoan he combined
Soncionsof e sierons end th sevatr [Figure 1-57]

A movabe horizonsal ¢ sectin, called 2 stabletor s 3
contel acsce tha ombines the s f b th brznssl.
stailizes and the slevator. [Figure 1.35] Basicaly. 3
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bl is s hosizonalssbile tha can ks be srsed
o he Norzental i 0 sfec th pich of the et
A mdderesorcombine th acrionof h s and et
[Figure 1-39] This is gossidle on aiscratt wich V-tal
empennages where th tadiional heszoncal and verical
sabiliers donot exist nsead, o stablizers agleupwasd
2 outward from he afcfaselge in 2 "V configuaion
‘Each conains s movabls raddervatosbuilt o he ading

amt_airframe_voll... X

O o6

‘g0 Movement oftherucdervaoss ca ke the movement

of the sicratt ssound th horizontl sndlos verical sxi.
Addinonally. some sicrat 11 squipped with Ssgesons
[Figure 1.60] Fsperons ae silerons which ca aso act 25
aps. Faps e secondacy concol sutaces an most wiags.
iscused in the next secion of s chaptr

Figue 140, Faperen.

‘Secondary or Auliary Control Surfaces
‘There sce sevesal secondary or amsdliry flight contol
sactces Thei ames,locasons, and ancions oftose fox
mestlcge sierat s st in Figure 11

Flaps
Flaps s found on st siccraf. Thy ace sually nbossd on
e wings alling edges acacent o he fuselage. Leacing
‘e flps ar also commen They extendforwasd anddown
om the sz wing leaing edge. The Saps e Iowered
o incress the camber of e wings ad peovide greaer
2 conseol at sow speeds. They endble laning a slowes
<pest nd shoren e smounof sy requied fo rhsott
e landing. Th smomas tht the Saps exend and he sngle
hey ocm wih the wing can be selcted from the coclgt
Typicaly. Sapscanextend up 0 45-50°. Figwe 1-02hows
arionssiscest with Sags in e exended posion.

Flaps aeasully consiraced of masesils and with echniues
e o the othe il and cosao ucces of s gaicles
sierat. Alusminm ol snd s s e the noem o
ght aiscrsf. Heavy and high-gecfomance sicraft fags
may alo be stuminum, ba the e of composie siacrces
i als0 commen.

‘Thece ae vasions Kinds of faps Plain g fom the riing
g0 of the wing when he fap i n the reracred posision.
[Figure 1634] Th siciow oveshe wng coninnes ove the
‘apper g lowes scfacesofhe fap, making he aiing edge
of e f2p esentally the eaing edgeof he wing. Theplin
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ap i inged 50 tha the waling edgecan e lowered. This
ncresses wing comber nd grovids seser .

A split o s nocmally honsed under he waling edge of the
ving. [Fifure 1-638] 1t s wenaly ust  braced £ sl
slae Ninged ar severa laces slong s lesdng edge. The
‘appes sctace o he wing extens 0 the railing edge f the
ap When deplosed.the spi fap taling edgelowers away
Stom he raiking edgeofhewing. Aistow overheog o the
ving semsin th sme. i undes he g now follows
hecombercresed by the lowerd sptSap.ncressing .

‘oriar Sapeno anly e h elingsdge of the wing when
‘Geployed b o stideat efecively ncrssing e weacithe
‘wing [Figuwre 163C] Thi croses mese it via the ncreased
sucace e, 25wl a he g camber. When sioved,the
fower fap ypicaly fuacs p ander e wing ieling dge
sl 0859t Sap Thesiding mocion o ol Sap can
e sccomished with a woam dve nd fap wacks

an enhanced vesion of the fowler fsp i @ et of Sags
ha srually contins e thn one serodynamic mcfce
Figure 154 shows a gl sioted fp.n i contguction.
h fap consists of a fore fxp. 2 mid sp. and an af isp
‘When deployed. exch fap secion sides aft an racks 15 &
Sowers. The fap sections alo segaae leaing an open sox
bermeen the wing and th fce . 52 el beeen sch
of e f2psecions. i from heanderside of the wing fows
hcongh hese sios. The ealis hat thelamina S on the
‘appe sucaces s enhanced The grewercomber andefective
‘wing e incresse averal i

Figue 155 Lentin e o

The diffecing cesigns of esding sdge fags essenrially
provide the same sfect. Acuvaon of the raling sdge
aps awomascally deplys the leading edge ags. which
e iven ot of the leadingedge and dowas,exvending
he comber of the wing Figure 1-60 shows a Ksuage fap.
cacogaizable by s B midsecion.

Stats
Anerher ading-edge evice whichexends wing cambers
slt. Slas can be operared ndependenty of h fags wih
hic own switch in the cockpt. Slats no any extend out
of he leading edge of the wing ncressing camber 120 .
bt mos afen. when flly deployed Jeave 3 sit beween

 thec enling sdges and the leading edge of the wing

Figue 168 Tople stoned fap.

Hoavy aiscraeafien have leaing edge aps tht a2 wed
n confncrion wih the exling edge Saps [Figure 1-63]
‘They can be made of machined magnesium o con have an
lominem o comsiesiracare. While ey are o nstalled
o< operse independentsy. dhei we wih caling edge fags
can gready ncrase wing cambes and I When sowed,
leating sdge Sape misc o th Jading g of e wing

130

(i 1-67] Thi incessse the sngl of ssck s which
he wing will mainan i lemina aictow. sesuling 2 the
iy o 8y the sccat slower and sl mnain convol.

‘Spoiters and Speed Brakes
4 spole e device fomd on th upger sutace o many
ety and hgh-pecfonmance sicraf. 1t s sowed fash 1o
he wing's ugpes ructace. When deploged. i s up 0
e sicseam and disrups he laminas aicor of the wing.
o

‘Spoers ae made with similr consracion mareils
chrigues st oche ight contl suaces onthe aicrat.
Ofen. h ar2 honescom-core it panels. At low speeds.
spoflers ae sigged 0 opeate when the aileons operate 1
st with the el movement s sably ofthe it
On th wing where the slron i mored ap. the spolers
10 ase thus amplifing th reductionof i on hat wing
[Figure 1.55] On he wing wiehdoweasd slcon detcien.
he spoilrs rmain siowed. A¢ the speed of the scret
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Figure 157, i pasing g h o f o e s promotes
[ ————

ncresces, h silesons become mare efscive an thespodes
tesconnectdsengager

‘Spolerssc unqe i ha hey my sl be fuly deployed
o both wings 10 act 3 speed biakes. The rdiced it and
ncressed deagcanguickiyreduce hespeed of hesiscafin
Sight Decicared spee sk panels sl o fightspoless
i consmction can lzo b fomné an th appes sucace of
the wings o heavy snd igh pecfomance st They ace
Gasigned speciScaly o ncreve g and sedace h £pess
of he iscaft when deployed. These speed brake panels
0 noxoperediffeensally it he silerons at o speed

O o6

Figue 168 Soir deledspon g on maspertcagery
=

“Thespeed beakecontolnthe cockpiccan deploy ll spoder
a0 speed bk suaces fuly when apesied. Offn.thse
sutaces e o isged o depley on the gromd svamascally
when engine theut covesers aceacivted.

Tab:
“Theforce of the i againstacontol sucfce using e igh
Speed of Sightcan make i Gifclt to move ad hold hat
contol sucace in the defeced posiion. A conol sucface
might sl be foo senscve for simila seasons. Several
ifeent b sce et 10 sid with thre pes of poblems
“The able in Figure 109 summasizes the vasions tbs and
frovesny
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