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SHU114 ς ¢ŜƳŜƭ ¦œŀƪ .ƛƭƎƛǎƛ

Yŀƴŀǘ ¸ŀǇƤǎƤ

   

Ana ǾŜ ¸ŀǊŘƤƳŎƤ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

   



Yŀƴŀǘ ¸ŀǇƤǎƤ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2023

ÅYŀƴŀǘ ¸ŀǇƤǎŀƭ 9ƭŜƳŀƴƭŀǊƤ

ſRibs

ſSpars

ſUpper Skin

Å¦œǳǒ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

ſAilerons

ſSpoilers

ſFlaps

ſSlats



Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ

ÅYŀƴŀǘ ǸȊŜǊƛƴŘŜΣ ƪŀƭƪƤǒ ǾŜȅŀ ƛƴƛǒ ǎƤǊŀǎƤƴŘŀƪƛ 
ǘŀǒƤƳŀ όƪŀƭŘƤǊƳŀύ ƪǳǾǾŜǘƛƴƛ ŀǊǘǘƤǊƳŀƪ ǾŜȅŀ 
azaltmak ƛœƛƴ ǾŜ ŀȅǊƤŎŀ ǳœŀƐƤƴ ōƻȅǳƴŀ 
όȅŀǘƤǒ κ roll), enine (yunuslama / pitch) ve 
dikey (sapma / yawύ ŜƪǎŜƴŘŜ ŘǀƴŜōƛƭƳŜǎƛ 
ƛœƛƴ ƘŀǊŜƪŜǘ ŜŘŜōƛƭƛǊ ƳŀŦǎŀƭƭƤ ȅǸȊŜȅƭŜǊ 
ōǳƭǳƴƳŀƪǘŀŘƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς !ƴŀ ǾŜ ¸ŀǊŘƤƳŎƤ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

ÅYǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛΣ ǳœŀƪƭŀǊƤƴ ōǸȅǸƪ 
œƻƐǳƴƭǳƐǳƴŘŀ kanatlar ve kuyruk 
ōǀƭǸƳǸƴŘŜ ōǳƭǳƴƳŀƪǘŀŘƤǊΦ



Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

ÅYŀƴŀŘƤƴ ƛœȅŀǇƤǎƤ œƻƐǳƴƭǳƪƭŀ ƪŀƴŀǘ ƪƛǊƛǒƭŜǊƛ όsparsύΣ ƴŜǊǾǸǊ ǾŜȅŀ ǎƛƴƛǊƭŜǊŘŜƴ όribs) ve kaplamalardan 
(skinsύ ƻƭǳǒǳǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 



Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

ÅDŜƴŜƭƭƛƪƭŜΣ ƘŜǊ ƛƪƛ ǘŀǊŀŦǘŀ Řŀ ƪŀƴŀǘ ǳȊǳƴƭǳƐǳ ōƻȅǳƴŎŀ н ŀŘŜǘ ƪŀƴŀǘ ƪƛǊƛǒƛ ōǳƭǳƴǳǊΦ

Åmƴ ƪŀƴŀǘ ƪƛǊƛǒƛΣ ƪŀƴŀǘ ƎŜƴƛǒƭƛƐƛ œƛȊƎƛǎƛƴŜ όveter / chordύ ƎǀǊŜ ƘǸŎǳƳ ƪŜƴŀǊƤƴŘŀƴ ҈нл-
҈нрΩƭƛƪ ƳŜǎŀŦŜŘŜ ȅŜǊƭŜǒǘƛǊƛƭƛǊΦ

Å!Ǌƪŀ ƪŀƴŀǘ ƪƛǊƛǒƛ ƛǎŜ ƪŀƴŀǘ ƎŜƴƛǒƭƛƐƛ œƛȊƎƛǎƛƴŜ ƎǀǊŜ ƘǸŎǳƳ ƪŜƴŀǊƤƴŘŀƴ ҈ср-҈трΩƭƛƪ 
ƳŜǎŀŦŜŘŜ ȅŜǊƭŜǒǘƛǊƛƭƛǊΦ

ÅYŀƴŀǘ ƪƛǊƛǒƭŜǊƛΣ ƪŀǇƭŀƳŀȅƭŀ ōƛǊƭƛƪǘŜ ōǳǊǳƭƳŀ ƪǳǘǳǎǳƴǳ όtorsion boxύ ƻƭǳǒǘǳǊǳǊƭŀǊ ǾŜ 
ŀŘƤƴŘŀƴ Řŀ ŀƴƭŀǒƤƭŀōƛƭŜŎŜƐƛ Ǝƛōƛ ōǳ ȅŀǇƤ ¸ ŜƪǎŜƴƛ ŜǘǊŀŦƤƴŘŀ ƪŀƴŀǘ ōǳǊǳƭƳŀƭŀǊƤƴŀ ƪŀǊǒƤ 
ŘƛǊŜƴœ ƎǀǎǘŜǊƛǊΦ

Å.ǳ ōǳǊǳƭƳŀȅŀ ŀŜǊƻŘƛƴŀƳƛƪ ƳƻƳŜƴǘ όƪŀƴŀǘ ōƻȅǳƴŎŀ ƘŀǾŀ ōŀǎƤƴŎƤ ŘŀƐƤƭƤƳƤ ƻŘŀƪ 
ƴƻƪǘŀǎƤƴŀ ƛƴŘƛǊƎŜƴƳƛǒǘƛǊύ ǾŜ ƪŀƴŀǘ ƳŜǊƪŜȊ œƛȊƎƛǎƛƴŜ ƎǀǊŜ ŘƤǒǘŀƴ ƳƻƴǘŜ ŜŘƛƭŜƴ 
ƳƻǘƻǊƭŀǊΣ ƛƴƛǒ ǘŀƪƤƳƤΣ ǎƛƭŀƘƭŀǊΣ ƳƻǘƻǊ ǘŀƪŃǘƛ (itki) gibi etkiler neden olur.
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Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

ÅYŀƴŀǘ ƪƛǊƛǒƭŜǊƛ ōƛǊ ƎǀǾŘŜ όspar web) 
ǘŀǊŀŦƤƴŘŀƴ ōƛǊōƛǊƛƴŜ ōŀƐƭŀƴƳƤǒ ǸǎǘǘŜ ǾŜ 
ŀƭǘǘŀ ƻƭƳŀƪ ǸȊŜǊŜ ƛƪƛ ŀŘŜǘ ōƛǊƭŜǒƳŜ 
ȅǸȊǸ όflange - Ŧƭŀƴǒύ ƛœŜǊƛǊƭŜǊΦ

Å.ǳ ȅŀǇƤ ǒŜƪƭƛΣ Ŝƴ ŘǸǒǸƪ ŀƐƤǊƭƤƪ ƛœƛƴ Ŝƴ 
ōǸȅǸƪ ŀǘŀƭŜǘ ƳƻƳŜƴǘƛƴƛ ǎŀƐƭŀǊΦ

Å«ǎǘ ǾŜ ŀƭǘ ŦƭŀƴǒƭŀǊ œŜƪƳŜ όtension) ve 
basmada (compressionύ ƛǒ ƎǀǊǸǊƪŜƴΣ 
ŘǸȊƭŜƳ ƛœƛ ƪŀȅƳŀŘŀ ȅŜǊ ŀƭŀƴ ƎǀǾŘŜƭŜǊ 
(webύ ŜƪǎŜƴ ōƻȅǳƴŎŀ ƻƭǳǒŀŎŀƪ 
ȅǸƪƭŜƳŜƭŜǊŘŜ ŦƭŀƴǒƭŀǊƤƴ birbirinden 
ŀȅǊƤƭƳŀǎƤƴƤ ŜƴƎŜƭƭŜǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅbŜǊǾǸǊƭŜǊ όRibs) veya destekler veya 
ǇǊƻŦƛƭ ƪŀƴŀŘƤƴ ƘŀǾŀ ōŀǎƤƴŎƤƴŘŀ 
ŘŜŦƻǊƳŜ ƻƭƳŀƳŀǎƤƴƤ ǎŀƐƭŀƳŀƪ ƛœƛƴ 
ǾŀǊŘƤǊΦ .ǳƴƭŀǊ ŀƐƤǊƭƤƪƭƤ ƻƭŀǊŀƪ ŘǸȊƭŜƳ ƛœƛ 
kaymada (in-plane shearύ ƎǀǊŜǾ ŀƭƳŀǎƤ 
ƛœƛƴ ǘŀǎŀǊƭŀƴƳƤǒ œƻƪ ƘŀŦƛŦ ȅŀǇƤƭŀǊŘƤǊΦ 
!ƴŎŀƪ ōŀȊƤ ƴŜǊǾǸǊƭŜǊ ƘŀǊŜƪŜǘƭƛ 
ȅǸȊŜȅƭŜǊƛƴ ǘǳǘǘǳǊǳƭƳŀǎƤ ǾŜȅŀ ƳƻǘƻǊ 
(kanatta herhangi bir yere monte 
ŜŘƛƭƳƛǒǎŜύ ȅŜǊƭŜǒǘƛǊƳŜȅŜ ȅŀǊŀȅŀƴ ȅǸƪ 
ƎƛǊƛǒƛ ƻƭŀǊŀƪ œŀƭƤǒƤǊƭŀǊΦ .ǳƴƭŀǊ ŘŀƘŀ 
ǎŀƐƭŀƳ ǾŜ ŘŀƘŀ ƪŀƭƤƴ ƪŜǎƛǘƭƛŘƛǊΦ 



Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

ÅbŜǊǾǸǊƭŜǊ όRibsύ ōƛǊƭŜǒƳŜ 
ȅǸȊŜȅƭŜǊƛ ǾŜȅŀ ŘŜǎǘŜƪƭŜǊ ƛƭŜ 
ƪŀǇƭŀƳŀ ȅǸȊŜȅƛƴŜ ǾŜ ƪŀƴŀǘ 
ƪƛǊƛǒƭŜǊƛƴŜ ōŀƐƭƤŘƤǊΦ
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Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅYŀƴŀǘƭŀǊ ȅŀƪƤǘ ŘŜǇƻǎǳ ƻƭŀǊŀƪ Řŀ œŀƭƤǒƤǊƭŀǊΦ н 
ǾŜȅŀ о ƴŜǊǾǸǊǸ ƛœƛƴŜ ŀƭŀŎŀƪ ǒŜƪƛƭŘŜ ǀƴ ǾŜ 
ŀǊƪŀ ƪŀƴŀǘ ƪƛǊƛǒƭŜǊƛƴƛƴ ŀǊŀǎƤƴŘŀƪƛ ōƻǒƭǳƪ 
ȅŀƪƤǘ ǘŀƴƪƤ ƻƭŀǊŀƪ ōŜƭƛǊƭŜƴƳƛǒǘƛǊΦ IŜǊ ƛƪƛ 
ƪŀƴŀŘŀ ǘƻƴƭŀǊŎŀ ȅŀƪƤǘ ŀƭŀōƛƭŜŎŜƪ Ǹœ ǾŜȅŀ 
ŘǀǊǘ ŀŘŜǘ ǘŀƴƪ ƛƴǒŀ ŜŘƛƭŜōƛƭƛǊΦ ¸ŀƪƤǘ 
ǘŀƴƪƭŀǊƤƴƤƴ ƪŀƴŀŘŀ ŜƪǎǘǊŀ ŦŀȅŘŀǎƤ ǾŀǊŘƤǊΦ

ÅYŀƴŀǘƭŀǊ ǳœǳǒ ŜǎƴŀǎƤƴŘŀ ƘŀǾŀ ōŀǎƤƴŎƤ 
ƴŜŘŜƴƛȅƭŜ ȅǳƪŀǊƤ ŘƻƐǊǳ ōǸƪǸƭƳŜ ŜƐƛƭƛƳƛ 
ƎǀǎǘŜǊƛǊƭŜǊΦ .ǸƪǸƭƳŜ ŜƐƛƭƛƳƛ ŀǊǘǘƤƪœŀΣ ƛœ 
ȅŀǇƤŘŀƪƛ ǎǘǊŜǎ όƎŜǊƛƭƳŜƭŜǊύ ŘŜ ŀǊǘŀǊΦ

Å¸ŀƪƤǘ ǘŀƴƪƭŀǊƤ ŜƪǎǘǊŀ ŀƐƤǊƭƤƪƭŀǊƤ ƛƭŜ ƪŀƴŀŘƤƴ 
ŀǒƤǊƤ ŘŜǊŜŎŜŘŜ ȅǳƪŀǊƤ ŘƻƐǊǳ ōǸƪǸƭƳŜǎƛƴƛ 
ǀƴƭŜǊΦ



Yŀƴŀǘ Tœ ¸ŀǇƤǎƤ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅYŀƴŀǘ ƛœƛ ȅŀƪƤǘ ǘŀƴƪƤ 
œŜǒƛǘƭŜǊƛ όŀƭŀǒƤƳΣ ŜǎƴŜƪ 
malz., entegre, 
polimer tank)

Kaynak: https://www.kitplanes.com/light-aircraft-
fuel-system-design-2/ 

https://www.kitplanes.com/light-aircraft-fuel-system-design-2/
https://www.kitplanes.com/light-aircraft-fuel-system-design-2/


Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ κ Winglet

ÅmǊƴŜƪ DǀǊǎŜƭ: Winglet 
ǳȅƎǳƭŀƳŀǎƤ ǾŜ ƪŀƴŀǘ ǳŎǳ 
ƎƛǊŘŀǇƭŀǊƤ ǸȊŜǊƛƴŘŜƪƛ Ŝǘƪƛǎƛ

ſYŀƴŀǘ ŀƭǘ ȅǸȊŜȅƛƴŘŜƪƛ ȅǸƪǎŜƪ ōŀǎƤƴœ 
ōǀƭƎŜǎƛƴŘŜƴ Ǹǎǘ ȅǸȊŜȅƛƴŘŜƪƛ ŀƭœŀƪ 
ōŀǎƤƴœ ōǀƭƎŜǎƛƴŜ ƎŜœƛǒƛ ŀȊŀƭǘŀǊŀƪ 
ƎƛǊŘŀǇƭŀǊƤ ƪǸœǸƭǘǸǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 



Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ κ Winglet

ÅmǊƴŜƪ DǀǊǎŜƭΥ YƤǾǊƤƪ ƪŀƴŀǘƭƤ ǳœ όwinglet) ile, konvansiyonel kanat ucu 
ŀǊŀǎƤƴŘŀƪƛ vorteks ŦŀǊƪƤƴƤƴ н. œƛȊƛƳƛ

Kaynak: https://tr.wikipedia.org/wiki/Winglet 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

https://tr.wikipedia.org/wiki/Winglet


SHU114 ς ¢ŜƳŜƭ ¦œŀƪ .ƛƭƎƛǎƛ

¦œǳǒ YǳƳŀƴŘŀ όYƻƴǘǊƻƭύ ¸ǸȊŜȅƭŜǊƛ

Aleron  9ƭŜǾŀǘǀǊ  5ǸƳŜƴ  Flap      Slat

 YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ

  Spoiler       Hava Freni  ¢ŜǊǎ Tǘƪƛ  Trim 



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς !ƴŀ ǾŜ ¸ŀǊŘƤƳŎƤ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς !ƴŀ ǾŜ ¸ŀǊŘƤƳŎƤ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

ÅKanatlar ve Kuyruk 
ōǀƭǸƳǸƴŘŜ ōǳƭǳƴŀƴ 
ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛΦ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Å¦œŀƐƤƴ Ǹœ ŀƴŀ ŜƪǎŜƴ ŜǘǊŀŦƤƴŘŀƪƛ 

ƘŀǊŜƪŜǘƭŜǊƛ όǸœ ŦŀǊƪƭƤ ȅǀƴŘŜƴ 

ƎǀǊǸƴǸǒύ

¦œŀƪ ¸ŀǇƤƭŀǊƤ
!ƴŀ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅAna (primary) ve 
¸ŀǊŘƤƳŎƤ kumanda 
ȅǸȊŜȅƭŜǊƛ 
(secondary flight 
control surfaces):
ſAna ς mavi renk

ſ̧ ŀǊŘƤƳŎƤ ς turuncu 
renk

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅAna ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛ όprimary flight control surfaces):
ſAilerons
ſRudders
ſElevators

Å̧ ŀǊŘƤƳŎƤ ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛ όsecondary flight control surfaces)
ſSlats
ſFlaps
ſ(Spoilers)
ſ(Trimmable Horizontal Stabilizer)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅAna Kumanda 
¸ǸȊŜȅƭŜǊƛ ǾŜ 
¸ŀǊŘƤƳŎƤ Kumanda 
¸ǸȊŜȅƭŜǊƛ 

(aircraft control surfaces / 
primary flight controls, slats and 
flaps)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¦œŀƪ ¸ŀǇƤƭŀǊƤ ς YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅAileron

ÅRudder

ÅElevator

ÅΧ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2023

!ƴŀ ό.ƛǊƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅAileronΥ ¦œŀƐƤƴ ȅŀǘƤǒ όrollύ ƪƻƴǘǊƻƭǸƴǸ ǎŀƐƭŀǊΦ Aileronlar 
όƪŀƴŀǘœƤƪƭŀǊύ ōƛǊōƛǊƛƴƛƴ ǘŜǊǎƛ ȅǀƴǸƴŘŜ ƘŀǊŜƪŜǘ ŜŘŜǊƭŜǊΦ 
±ŀƴǘƛƭŀǘǀǊ Ǝƛōƛ œŀƭƤǒƤǊƭŀǊΦ ¸ŀƴƛ ƪŀƴŀŘƤƴ ŀƭǘƤƴŀ ƘŀǊŜƪŜǘ ŜŘŜƴ 
aileron œŀǊǇŀƴ ƘŀǾŀ ǎŀȅŜǎƛƴŘŜ ƪŀƴŀŘƤ ȅǳƪŀǊƤ ƪŀƭŘƤǊƤǊƪŜƴΣ 
ȅǳƪŀǊƤ œƤƪŀƴ aileron ƛǎŜ ƪŀƴŀŘƤ ŀǒŀƐƤȅŀ ŘƻƐǊǳ ȅǀƴƭŜƴŘƛǊƛǊΦ 
Aileronlar ƪŀƴŀŘƤƴ ŦƛǊŀǊ ƪŜƴŀǊƤƴŘŀ ve ŦƭŀǇƭŀǊƤƴ ŘƤǒ 
ǘŀǊŀŦƤƴŘŀ bulunurlar. Kokpitte bulunan ƭǀǾȅŜ yada stick'in 
ǎŀƐŀ - sola hareketi ile kontrol edilirler. 

Kaynak: http://www.ucakteknisyeni.com/havacilik/temel-havacilik/216-hareketli-ana-kumanda-yuzeyleri.html 

Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ ς Hareketli !ƴŀ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

http://www.ucakteknisyeni.com/havacilik/temel-havacilik/216-hareketli-ana-kumanda-yuzeyleri.html


Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ κ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ κ Slat ς Flap

ÅSlatΩƭŀǊ ǘŀǒƤƳŀ ƪǳǾǾŜǘƛƴƛ ŀǊǘǘƤǊŀƴΣ ƪŀƴŀŘƤƴ 
ƘǸŎǳƳ ƪŜƴŀǊƤ όǀƴύ ōƻȅǳƴŎŀ ȅŜǊƭŜǒǘƛǊƛƭƳƛǒ 
ȅǸȊŜȅƭŜǊŘƛǊΦ

ÅFlapΩƭŀǊ Řŀ ǘŀǒƤƳŀ ƪǳǾǾŜǘƛƴƛ ŀǊǘǘƤǊŀƴΣ 
ƪŀƴŀŘƤƴ ŦƛǊŀǊ ƪŜƴŀǊƤƴƤƴ ȅŀǊƤǎƤ ƘƛȊŀǎƤƴŀ ǾŜ ƛœ 
ǘŀǊŀŦƤƴŀ ƳƻƴǘŜ ŜŘƛƭŜƴ ƘŀǊŜƪŜǘƭƛ ȅǸȊŜȅƭŜǊŘƛǊΦ

Å¢ŀǒƤƳŀ ƪǳǾǾŜǘƛƴƛ ŀȊŀƭǘƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 
ŘƻƴŀƴƤƳŀ spoiler (lift damper, air brake) 
denir. Tipik olarak, bunlar ŦƭŀǇΩƭŀǊƤƴ ǀƴ 
ȅǳƪŀǊƤǎƤƴŀ ƳƻƴǘŜ ŜŘƛƭƳƛǒ ƪǸœǸƪ ŘǸȊ 
ȅǸȊŜȅƭŜǊŘƛǊΦ YǳƭƭŀƴƤƭŘƤƪƭŀǊƤƴŘŀ ƘŀǾŀ ŀƪƤƳƤƴŀ 
ƪŀǊǒƤ ōƛǊ ŘǳǾŀǊ Ǝƛōƛ ȅǸƪǎŜƭƛǊƭŜǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Spoiler



Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ κ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ κ Aleron

ÅYŀƴŀǘ ŦƛǊŀǊ ƪŜƴŀǊƤƴƤƴ ŘƤǒ ǘŀǊŀŦƤƴŘŀƪƛ ȅŀǊƤ 
ƪƤǎƳƤƴŘŀ ƪŀƴŀǘœƤƪƭŀǊ ōǳƭǳƴǳǊ ǾŜ ǳœŀƐƤƴ 
ōƻȅƭŀƳǎŀƭ ŜƪǎŜƴƛ ŜǘǊŀŦƤƴŘŀ ƪƻƴǘǊƻƭ 
ŜŘƛƭƳŜǎƛ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ŘŀǊ ƘŀǊŜƪŜǘƭƛ 
ȅǸȊŜȅƭŜǊŘƛǊΦ 

ÅAileron (aleron/eleronύ ŀŘƤ ǾŜǊƛƭŜƴ ǾŜ ƘŜǊ 
ƪŀƴŀǘ ǳŎǳƴŀ ȅŜǊƭŜǒǘƛǊƛƭŜƴ ōǳ ƪŀƴŀǘœƤƪƭŀǊƤƴ 
ǘŜǊǎ ȅǀƴƭǸ ǒŜƪƛƭŘŜ œŀƭƤǒƳŀǎƤ ŀƳŀœƭŀƴƳƤǒǘƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2023



Yŀƴŀǘ ¸ŀǇƤƭŀǊƤ κ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ κ Aleron

ÅmǊƴŜƐƛƴΣ ǎŀƐŀ ŘƻƐǊǳ ōƛǊ ŘǀƴǸǒ ƛǎǘŜƴŘƛƐƛƴŘŜΣ 
ǎŀƐ ƪŀƴŀǘǘŀƪƛ ƪŀƴŀǘœƤƪ όaileronύ ȅǳƪŀǊƤ ƘŀǊŜƪŜǘ 
ŜŘŜǊƪŜƴ ǎƻƭ ƪŀƴŀǘǘŀƪƛ ƪŀƴŀǘœƤƪ ŀǒŀƐƤ ŘƻƐǊǳ 
ƘŀǊŜƪŜǘ ŜŘŜǊΦ ¸ǳƪŀǊƤ ƪŀƭƪŀƴ ƪŀƴŀǘœƤƪ ƳŀƘŀƭƭƞ 
ǘŀǒƤƳŀ ƪǳǾǾŜǘƛƴƛ ŀȊŀƭǘƤǊƪŜƴΣ ŀǒŀƐƤ ƘŀǊŜƪŜǘ 
ŜŘŜƴ ƪŀƴŀǘœƤƪ ǘŀǒƤƳŀ ƪǳǾǾŜǘƛƴƛ ŀǊǘǘƤǊƤǊΦ 
.ǀȅƭŜŎŜ ƻǊǘŀȅŀ œƤƪŀƴ ƪǳǾǾŜǘ ŦŀǊƪƤ ǳœŀƐƤƴ 
ŘǀƴƳŜǎƛ ƛœƛƴ ƎŜǊŜƪƭƛ ƳƻƳŜƴǘƛ ƻƭǳǒǘǳǊǳǊΦ

ÅAleronlar, outboard όŘƤǒ ǘŀǊŀŦύ ǾŜ inboard όƛœ 
ǘŀǊŀŦύ ƻƭƳŀƪ ǸȊŜǊŜ ōƛǊŘŜƴ ŦŀȊƭŀ ƻƭŀōƛƭƛǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅElevatorΥ ¦œŀƐƤƴ ȅǳƪŀǊƤ ŀǒŀƐƤ όpitch, 
yunuslamaύ ƪƻƴǘǊƻƭǸƴǸ ǎŀƐƭŀǊΦ ¸ŀǘŀȅ 
ǎǘŀōƛƭƛȊŜƴƛƴ ŦƛǊŀǊ ƪŜƴŀǊƤƴŘŀ ōǳƭǳƴǳǊƭŀǊΦ 
9ƭŜǾŀǘǀǊƭŜǊƛƴ (ƛǊǘƛŦŀ ŘǸƳŜƴƛύ ȅǳƪŀǊƤ ƘŀǊŜƪŜǘ 
ŜǘƳŜǎƛ ƛƭŜ ōǳ ȅǸȊŜȅƭŜǊŜ œŀǊǇŀƴ ƘŀǾŀ ǎŀȅŜǎƛƴŘŜ 
ǳœŀƐƤƴ ƪǳȅǊǳƪ ƪƤǎƳƤ ŀǒŀƐƤ ƘŀǊŜƪŜǘ ŜŘŜǊΣ ǳœŀƐƤƴ 
ōǳǊƴǳ ƛǎŜ ȅǳƪŀǊƤ ƘŀǊŜƪŜǘ ŜŘŜǊΦ ¢ŀƳ ǘŜǊǎ 
durumda ise ŜƭŜǾŀǘǀǊƭŜǊƛƴ ŀǒŀƐƤ ƘŀǊŜƪŜǘ 
ŜǘƳŜǎƛ ŘǳǊǳƳǳƴŘŀ ƪǳȅǊǳƪ ƪƤǎƳƤ ȅǳƪŀǊƤΣ ōǳǊǳƴ 
ƪƤǎƳƤ ƛǎŜ ŀǒŀƐƤ ƘŀǊŜƪŜǘ ŜŘŜǊΦ YƻƪǇƛǘǘŜ ƭǀǾȅŜ ya 
da stick'in ileri - geri hareketi ile kontrol edilir.

YǳȅǊǳƪ ¸ŀǇƤƭŀǊƤ ς IŀǊŜƪŜǘƭƛ !ƴŀ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅRudder όŘǸƳŜƴύΥ

¦œŀƐƤƴ ǎŀǇƳŀΣ ŘǀƴǸǒ όyawύ ƪƻƴǘǊƻƭǸƴǸ ǎŀƐƭŀǊΦ 5ƛƪŜȅ ǎǘŀōƛƭƛȊŜƴƛƴ 

ŦƛǊŀǊ ƪŜƴŀǊƤƴŘŀ ōǳƭǳƴǳǊΦ wǳŘŘŜǊϥƤƴ (ƛǎǘƛƪŀƳŜǘ ŘǸƳŜƴƛύ ǎŀƐŀ 

ƘŀǊŜƪŜǘƛ ƛƭŜ ȅǸȊŜȅŜ œŀǊǇŀƴ ƘŀǾŀ ǎŀȅŜǎƛƴŘŜ ǳœŀƐƤƴ ƪǳȅǊǳƪ ƪƤǎƳƤ 

ǎƻƭŀ ŘƻƐǊǳ ƪŀȅŀǊΣ ōǳǊǳƴ ƪƤǎƳƤ ƛǎŜ ǎŀƐŀ ŘƻƐǊǳ ƘŀǊŜƪŜǘ ŜŘŜǊΦ 

wǳŘŘŜǊϥƤƴ ǎƻƭŀ ƘŀǊŜƪŜǘƛƴŘŜ ƛǎŜ ǳœŀƪ ƪǳȅǊǳƐǳ ǎŀƐŀ ŘƻƐǊǳ 

ƪŀȅŀǊƪŜƴ ōǳǊǳƴ ƪƤǎƳƤ ǎƻƭŀ ŘƻƐǊǳ ƘŀǊŜƪŜǘ ŜŘŜǊΦ YƻƪǇƛǘǘŜ rudder 

ǇŜŘŀƭƭŀǊƤ ƛƭŜ ƪƻƴǘǊƻƭ ŜŘƛƭƛǊƭŜǊΦ {ŀƐ ǇŜŘŀƭŀ ōŀǎŀǊŀƪ ǎŀƐŀ ŘǀƴǸǒ ǎƻƭ 

ǇŜŘŀƭŀ ōŀǎŀǊŀƪ ƛǎŜ ǎƻƭŀ ŘǀƴǸǒ ǎŀƐƭŀƴƤǊΦ tŜŘŀƭƭŀǊ ŀǎƛƳŜǘǊƛƪ œŀƭƤǒƤǊΦ

YǳȅǊǳƪ ¸ŀǇƤƭŀǊƤ ς IŀǊŜƪŜǘƭƛ !ƴŀ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅTaileron

ÅElevon

ÅCanard

ÅFlaperon

ÅRuddervator

ÅΧ 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

YŀǊƳŀ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2023

ÅTaileron: Elevator ve Aileron ǳƴ ōƛǊƭƛƪǘŜ ƪǳƭƭŀƴƤƭŘƤƐƤ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛŘƛǊΦ {ƛƳŜǘǊƛƪ 
œŀƭƤǒŀǊŀƪ 9ƭŜǾŀǘƻǊ ƎǀǊŜǾƛΣ ŀǎƛƳŜǘǊƛƪ œŀƭƤǒŀǊŀƪ Řŀ !ƛƭŜǊƻƴ ƎǀǊŜǾƛ ȅŀǇŀǊƭŀǊΦ mǊƴŜƐƛƴΥ 
Tornado ve F-16 ǎŀǾŀǒ ǳœŀƪƭŀǊƤƴŘŀ ȅŜǊ ŀƭƤǊΦ 

ÅElevon: Elevator ve Aileron ƎǀǊŜǾƛƴƛ ƎǀǊŜƴ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛŘƛǊΦ 5Ŝƭǘŀ ƪŀƴŀǘƭƤ 
ǳœŀƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭƤǊΦ Taileron ve Elevon ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪ Taileron yatay stabilize 
ǸȊŜǊƛƴŘŜŘƛǊΦ Elevon ƛǎŜ ƪŀƴŀǘ ǸȊŜǊƛƴŘŜŘƛǊΦ

ÅCanard / Foreplane: .ŀȊƤ ǘƛǇ ǳœŀƪƭŀǊƤƴ ōǳǊǳƴ ƪƤǎƳƤƴŘŀ ǾŜ ƪŀƴŀǘ ǀƴǸƴŘŜ ȅŜǊ ŀƭŀƴ 
ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛŘƛǊΦ ¸ŀǘŀȅ ǎǘŀōƛƭƛȊŜ ǾŜ 9ƭŜǾŀǘƻǊ ƎǀǊŜǾƛ ȅŀǇŀǊƭŀǊΦ ¦œŀƪ ȅŜǊŜ ƛƴŘƛƪǘŜƴ 
ǎƻƴǊŀ ƛǎŜ ƘŀǾŀ ŦǊŜƴƛ ƎǀǊŜǾƛ ƎǀǊǸǊƭŜǊΦ 5ŀƘŀ œƻƪ ŘŜƭǘŀ ƪŀƴŀǘƭƤ ǳœŀƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ 
mǊƴŜƐƛƴΥ Eurofighter Typhoon ǎŀǾŀǒ ǳœŀƐƤƴŘŀ ǾŀǊŘƤǊΦ

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅYŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛΥ

Elevon ve Taileron

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅmǊƴŜƪ DǀǊǎŜƭƭŜǊ: Taileron 

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅmǊƴŜƪ DǀǊǎŜƭƭŜǊ: Elevon ve Canard

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅFlaperon: YŀƴŀǘƭŀǊƤƴΣ ŦƛǊŀǊ ƪŜƴŀǊƤƴŘŀ ȅŜǊ ŀƭƤǊƭŀǊΦ .ƛǊƭƛƪǘŜ œŀƭƤǒǘƤǊƤƭŀǊŀƪ Flap ƎǀǊŜǾƛΣ ŀǎƛƳŜǘǊƛƪ 
œŀƭƤǒǘƤǊƤƭŀǊŀƪ ƛǎŜ Aileron ƎǀǊŜǾƛ ƎǀǊǸǊƭŜǊΦ Fly-By-Wire όŜƭŜƪǘǊƻƴƛƪ ƪǳƳŀƴŘŀƭƤ ǳœǳǒύ ǎƛǎǘŜƳƛ 
ōǳƭǳƴŀƴ ǳœŀƪƭŀǊŘŀ ǾŀǊŘƤǊΦ mǊƴŜƐƛƴΥ F-16 ǎŀǾŀǒ ǳœŀƐƤ

ÅRuddervator: Rudder ve Elevator ȅǸȊŜȅƭŜǊƛƴƛƴ ōƛǊƭŜǒǘƛǊƛƭƳŜǎƛ ƛƭŜ ƻƭǳǒŀƴ ǳœǳǒ ƪƻƴǘǊƻƭ 
ȅǸȊŜȅƛŘƛǊΦ DŜƴŜƭƭƛƪƭŜ ±-ƪǳȅǊǳƪ ȅŀǇƤǎƤƴŀ ǎŀƘƛǇ ǳœŀƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭƤǊƭŀǊΦ ¸ǸȊŜȅƭŜǊ ǎƛƳŜǘǊƛƪ 
ƪǳƭƭŀƴƤƭŘƤƪƭŀǊƤƴŘŀ elevatorΣ ŀǎƛƳŜǘǊƛƪ ƪǳƭƭŀƴƤƭŘƤƪƭŀǊƤƴŘŀ ƛǎŜ rudder ƻƭŀǊŀƪ ƎǀǊŜǾ ȅŀǇŀǊƭŀǊΦ

Å¢ŀƳŀƳƤ IŀǊŜƪŜǘƭƛ ¸ŀǘŀȅ {ǘŀōƛƭƛȊŜΥ ̧ ŀǘŀȅ ǎǘŀōƛƭƛȊŜ ǘǸƳǸȅƭŜ ƘŀǊŜƪŜǘ ŜŘŜǊΦ Hem ŜƭŜǾŀǘǀǊ hem 
de yatay stabilize ƎǀǊŜǾƛƴƛ ƎǀǊǸǊΦ !ȅƴƤ elevator Ǝƛōƛ œŀƭƤǒƤǊ ǾŜ ƭǀǾȅŜŘŜƴ ƪǳƳŀƴŘŀ ŀƭƤǊΣ ōǸȅǸƪ 
ƎǀǾŘŜƭƛ ǳœŀƪƭŀǊŘŀ ƛǎŜ pedestal veya ƭǀǾȅŜ ǸȊŜǊƛƴŘŜƪƛ ŜƭŜƪǘǊƻƴƛƪ ǎǿƛǘŎƘΩƭŜǊ ǾŀǎƤǘŀǎƤ ƛƭŜ ŀȅŀǊ 
ŀƳŀœƭƤ ƪǳƳŀƴŘŀ ŜŘƛƭƛǊƭŜǊΦ {Ŝǎ ƘƤȊƤƴŘŀƴ ȅǸƪǎŜƪ ƘƤȊƭŀǊŘŀ ǳœŀƴ ǎŀǾŀǒ ǳœŀƪƭŀǊƤƴŘŀ elevator ile 
ƪǳƳŀƴŘŀ ƳǸƳƪǸƴ ƻƭƳŀŘƤƐƤ ƛœƛƴ IŀǊŜƪŜǘƭƛ ¸ŀǘŀȅ {ǘŀōƛƭƛȊŜ ƪǳƭƭŀƴƤƭƤǊΦ

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅYŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛΥ

Ruddervator ve Flaperon

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

ÅmǊƴŜƪ DǀǊǎŜƭƭŜǊ: Flaperon

YŀǊƳŀ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ



ÅSlat

ÅFlap

ÅLift Damper

ÅAir Brake

ÅSpoiler

ÅThrust Reverser

ÅTrim Tab

ÅTHS

ÅΧ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2023

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅKanatlarda yer alan ana ve 
ȅŀǊŘƤƳŎƤ ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛΥ

ſ̧ ŀǊŘƤƳŎƤ ȅǸȊŜȅƭŜǊΥ Slats, Flaps, 
lift dampers 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅFlaplar: ¦œŀƐƤƴ ƪŀƭŘƤǊƳŀ ƪǳǾǾŜǘƛΣ ƪŀƴŀǘ ƪŜǎƛǘƛƴŜΣ ƪŀƴŀǘ 
ƘǸŎǳƳ ŀœƤǎƤƴŀΣ ƪŀƴŀǘ ŀƭŀƴƤƴŀ ǾŜ ǳœŀƐƤƴ ƘƤȊƤƴŀ ōŀƐƭƤŘƤǊΦ 
¸ǸƪǎŜƪ ƘƤȊƭŀǊŘŀ ƪŀƴŀǘ ŀƭŀƴƤ ǾŜ ƪŀƭƤƴƭƤƐƤ ŀȊ ƻƭŀōƛƭƛǊΦ 
Cŀƪŀǘ ŘǸǒǸƪ ƘƤȊƭŀǊŘŀ ǀȊŜƭƭƛƪƭŜ ƛƴƛǒ ǾŜ ƪŀƭƪƤǒƭŀǊŘŀ 
ǳœŀƪƭŀǊ ƘŀǾŀŘŀ ǘǳǘǳƴŀōƛƭƳŜƪ ƛœƛƴ ȅǸƪǎŜƪ ƪŀƴŀǘ 
ŀƭŀƴƤƴŀ ƛƘǘƛȅŀœ ŘǳȅŀǊƭŀǊΦ CƭŀǇƭŀǊΣ ǳœŀƪƭŀǊƤƴ ŘǸǒǸƪ 
ƘƤȊƭŀǊŘŀΣ ƛƴƛǒ ǾŜ ƪŀƭƪƤǒƭŀǊƤƴŘŀ ŀœƤƭŀǊŀƪ ƪŀƴŀǘ ŀƭŀƴƤƴƤ ǾŜ 
ƪŀƴŀǘ Ǹǎǘ ȅǸȊŜȅ ƪŀǾƛǎƛƴƛ ōǸȅǸǘŜǊŜƪ ƪŀƭŘƤǊƳŀ ƪǳǾǾŜǘƛƴƛ 
ŀǊǘƤǊƤǊƭŀǊΦ

Å Kaynak: http://www.ucakteknisyeni.com/havacilik/temel-havacilik/215-yardimci-kumanda-yuzeyleri.html 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

http://www.ucakteknisyeni.com/havacilik/temel-havacilik/215-yardimci-kumanda-yuzeyleri.html


ÅSlatlar: YŀƴŀŘƤƴ ƪŀƳōǳǊƭǳƐǳƴǳ ŀǊǘƤǊŀǊŀƪ 
ŘǸǒǸƪ ƘƤȊƭŀǊŘŀ ƪŀƭŘƤǊƳŀ ƪǳǾǾŜǘƛƴƛ ŀǊǘƤǊŀǊŀƪ 
ǳœŀƐƤƴ ƘŀǾŀŘŀ ǘǳǘǳƴƳŀǎƤƴƤ ǎŀƐƭŀǊƭŀǊΦ 5ǸȊ 
ǳœǳǒǘŀ ȅǸƪǎŜƪ ƘǸŎǳƳ ŀœƤƭŀǊƤƴŘŀ slat ile kanat 
ŀǊŀǎƤƴŘŀ ȅŜǘŜǊƭƛ ƘŀǾŀ ŀƪƤǒƤ ŘŜǾŀƳ ŜǘǘƛƐƛƴŘŜƴ 
stall ƻƭŀȅƤƴƤ ǀƴƭŜǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

ÅKanat ŦƛǊŀǊ ƪŜƴŀǊƤ flap ǳȅƎǳƭŀƳŀƭŀǊƤ



ÅKanat ƘǸŎǳƳ ƪŜƴŀǊƤ sabit slat ve 
hareketli slat

(Kaynak: Anderson ve Eberhardt, 2001)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅmǊƴŜƪ DǀǊǎŜƭƭŜǊ: Flaplar ve Slatlar

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅmǊƴŜƪ DǀǊǎŜƭ: 

.тпт ŀœƤƪ flaplar 

(flaps deployed)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ 
YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅSpoiler: Yŀƴŀǘ Ǹǎǘ ƪƤǎƳƤƴŘŀ CƭŀǇƭŀǊƤƴ ǀƴǸƴŘŜ 

ōǳƭǳƴŀƴ ȅǳƪŀǊƤ ŘƻƐǊǳ ŀœƤƭŀƴ ƪǳƳŀƴŘŀ 

ȅǸȊŜȅƭŜǊƛŘƛǊΦ Yŀƴŀǘ Ǹǎǘ ȅǸȊŜȅƛƴŘŜƪƛ ƘŀǾŀ 

ŀƪƤƳƤƴƤ ƪŀǊƤǒǘƤǊƳŀƪ ǾŜ ƎŜǊƛ ǎǸǊǸƪƭŜƳŜ 

ƪǳǾǾŜǘƛƴƛ ŀǊǘƤǊƳŀƪ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ

Å{ǸǊǸƪƭŜƳŜ ƪǳǾǾŜǘƛƴƛ όdragύ ȅǸƪǎŜƭǘƛǊƪŜƴΣ 

ǘŀǒƤƳŀ όliftύ ƪǳǾǾŜǘƛƴƛ ŘǸǒǸǊǸǊΦ

Å[κ5 ƻǊŀƴƤƴƤ ŘŜƐƛǒǘƛǊƛǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



Spoiler'lerin Ǹœ ŀƴŀ ƎǀǊŜǾƛ ǾŀǊŘƤǊΥ

1. !ȅƴƤ ŀƴŘŀ ōŜƭƛǊƭƛ ŀœƤƭŀǊŘŀ ŀœƤƭŀǊŀƪ ƪŀƴŀǘ ǸǎǘǸƴŘŜƪƛ ƘŀǾŀ ŀƪƤƳƤƴƤ ƪŀǊƤǒǘƤǊƤǊ ƘŜƳ 
ƪŀƭŘƤǊƳŀ ƎǸŎǸƴǸ ŀȊŀƭǘƤǊƭŀǊΣ ƘŜƳ ŘŜ ƘŀǾŀ ŀƪƤǒƤƴƤ ŜƴƎŜƭƭŜȅŜǊŜƪ ƎŜǊƛ ǎǸǊǸƪƭŜƳŜȅƛ ŀǊǘƤǊŀǊŀƪ 
ǳœŀƐƤƴ ƘƤȊƤƴƤ ƳƻǘƻǊ ƎǸŎǸȅƭŜ ƻȅƴŀƳŀŘŀƴ ŀȊŀƭǘƤǊƭŀǊΦ .ǳ ǒŜƪƛƭŘŜ ǳœŀƪ ȅŀǘŀȅ ǳœǳǒ 
ǇƻȊƛǎȅƻƴŘŀ ȅǸƪǎŜƪƭƛƐƛƴƛ ƪƻƴǘǊƻƭƭǸ ƻƭŀǊŀƪ ŀȊŀƭǘŀōƛƭƛǊΦ

2. TƴƛǒǘŜ ǘŜƪŜǊƭŜǊ ȅŜǊŜ ŘŜƐŘƛƐƛƴŘŜ ƘŜǇǎƛ ōƛǊŘŜƴ ŀœƤƭŀǊŀƪ IŀǾŀ CǊŜƴƛ ƎǀǊŜǾƛ ƎǀǊǸǊƭŜǊΦ

3. Aileronlarla ŀȅƴƤ ŀƴŘŀ ŀœƤƭƤǇ ƪŀǇŀƴŀǊŀƪ ȅŀǘƤǒ ƪƻƴǘǊƻƭǸƴŘŜ aileronlara ȅŀǊŘƤƳŎƤ 
ƻƭǳǊƭŀǊΦ .ǸȅǸƪ ǳœŀƪƭŀǊŘŀ Spoiler'ler HAVA ve YER SPOILER'leri olarak iki gruba 
ŀȅǊƤƭƳƤǒǘƤǊΦ Yŀƴŀǘ ǳŎǳƴŀ ȅŀƪƤƴ ƻƭŀƴ Spoiler'ler ȅŀƪƭŀǒƳŀ ǾŜ ƛƴƛǒ ǎƤǊŀǎƤƴŘŀƪƛ Ϧ5ǸǒǸƪ 
IƤȊƭŀǊϦ Řŀ ƎǀǊŜǾ ȅŀǇŀǊƭŀǊΦ DǀǾŘŜȅŜ ȅŀƪƤƴ ƻƭŀƴƭŀǊ Řŀ Ϧ¸ǸƪǎŜƪ {ŜȅƛǊ IƤȊƭŀǊƤƴŘŀϦ ƎǀǊŜǾ 
yaparlar.

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅSpoiler: Lift spoiler, lift dumper, lift 

ŘŀƳǇŜǊ ƛǎƛƳƭŜǊƛ ŘŜ ƪǳƭƭŀƴƤƭƤǊΦ

ſLift DumpersΥ TƴƛǒǘŜƴ ƘŜƳŜƴ ǎƻƴǊŀ 

ƪǳƭƭŀƴƤƭŀƴ Ψground spoilersΩΣ ǘŀǒƤƳŀ 

ƪǳǾǾŜǘƛƴƛ ƘƤȊƭƤŎŀ ŀȊŀƭǘŀƴ ȅŜǊ ǎǇƻƛƭŜǊΩƭŜǊƛ.

https://en.wikipedia.org/wiki/Air_brake_(aeronautics) 

https://en.wikipedia.org/wiki/Spoiler_(aeronautics) 

https://aviation.stackexchange.com/questions/22590/what-are-the-differences-between-air-brakes-spoilers-and-lift -

dumpers 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

Å mǊƴŜƪ DǀǊǎŜƭΥ ¦œǳǒ ŜǎƴŀǎƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ spoiler ς Boeing 777

https://en.wikipedia.org/wiki/Air_brake_(aeronautics)
https://en.wikipedia.org/wiki/Spoiler_(aeronautics)
https://aviation.stackexchange.com/questions/22590/what-are-the-differences-between-air-brakes-spoilers-and-lift-dumpers
https://aviation.stackexchange.com/questions/22590/what-are-the-differences-between-air-brakes-spoilers-and-lift-dumpers


ÅIƤȊ όIŀǾŀύ CǊŜƴƛ (Air Brake / Speed Brake): 
¦œŀƪ ƘŀǾŀŘŀȅƪŜƴ ǾŜȅŀ ȅŜǊŘŜȅƪŜƴ ŦǊŜƴƭŜƳŜ 
ƎǀǊŜǾƛ ƎǀǊŜƴ ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛŘƛǊΦ IƤȊ CǊŜƴƛ 
ǳœŀƐƤƴ ǘƛǇƛƴŜ ƎǀǊŜ ǳœŀƪ ƎǀǾŘŜǎƛƴŘŜ ŦŀǊƪƭƤ 
yerlerde bulunabilir. 

ÅIƤȊ ŦǊŜƴƛ ǎǸǊǸƪƭŜƳŜȅƛ όdragύ ŀǊǘǘƤǊƤǊƪŜƴΣ 
ǘŀǒƤƳŀŘŀ όƭƛŦǘύ œƻƪ ŀȊ ŘǸǒǸǒ ȅŀǊŀǘƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅmǊƴŜƪ 
DǀǊǎŜƭ:

Air Brake

Kaynak: Eurowingsbae146-300 d-aewb
arp" by Adrian Pingstone- Own work. 
Licensed under Public Domain via 
Commons.

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅmǊƴŜƪ DǀǊǎŜƭΥ TƴƛǒǘŜ [ƛŦǘ Dumpers (spoilers) ve Air Brake ƪǳƭƭŀƴƤƳƤ όBAe 146)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



Å¢ŜǊǎ Tǘƪƛ 

(Reverse Thrust / Thrust 
Reverser): Ters itme sistemi, revers 
ǾŜȅŀ ƛǘƳŜ ǘŜǊǎƛƴŘƛǊƳŜΣ ōƛǊ ǳœŀƪ 
ƳƻǘƻǊǳƴǳƴ ƛǘƳŜ ƪǳǾǾŜǘƛƴƛƴ ƎŜœƛŎƛ 
ƻƭŀǊŀƪ ǎŀǇǘƤǊƤƭƳŀǎƤŘƤǊΣ ōǀȅƭŜŎŜ 
ƳƻǘƻǊǳƴ ƛǘƛǒ ƎǸŎǸ ǳœŀƐƤƴ ǀƴǸƴŜ 
ŘƻƐǊǳ ȅǀƴƭŜƴŘƛǊƛƭŜǊŜƪ ǳœŀƐƤƴ 
ȅŀǾŀǒƭŀƳŀǎƤ ǎŀƐƭŀƴƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅTers itme ǎƛǎǘŜƳƭŜǊƛΣ ƛƴƛǒ 
ŜǎƴŀǎƤƴŘŀ ǳœŀƐƤƴ ƛƴƛǒ 
ǘŀƪƤƳƤƴƤƴ ȅŜǊŜ ǘŜƳŀǎƤƴŘŀƴ 
ƘŜƳŜƴ ǎƻƴǊŀ ȅŀǾŀǒƭŀƳŀȅŀ 
ȅŀǊŘƤƳŎƤ ƻƭƳŀƪΣ ŦǊŜƴƭŜǊŘŜƪƛ 
ŀǒƤƴƳŀȅƤ ŀȊŀƭǘƳŀƪ ǾŜ ŘŀƘŀ 
ƪƤǎŀ ƛƴƛǒ ƳŜǎŀŦŜƭŜǊƛ ǎŀƐƭŀƳŀƪ 
ƛœƛƴ ōƛǊœƻƪ ƧŜǘ ǳœŀƐƤƴŘŀ 
bulunur.

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅWŜǘ ǳœŀƪƭŀǊŘŀƪƛ ters itme 

ǎƛǎǘŜƳƭŜǊƛƴŜ ōŜƴȊŜǊ ŀƳŀœƭŀ 

ŘŜƐƛǒƪŜƴ hatveli pervanelere 

ǎŀƘƛǇ ǳœŀƪƭŀǊŘŀ ǇŜǊǾŀƴŜ hatvesi 

ƴŜƎŀǘƛŦ ƻƭŀŎŀƪ ǒŜƪƛƭŘŜ 

ŘŜƐƛǒǘƛǊƛƭŜǊŜƪ ǳœŀƐƤƴ ȅŀǾŀǒƭŀƳŀǎƤ 

ǎŀƐƭŀƴŀōƛƭƛǊΦ

Kaynak: https://tr.wikipedia.org/wiki/Ters_itme 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

https://tr.wikipedia.org/wiki/Ters_itme


ÅTrim Tab (Fletner):

Aileron (yuvarlanma) trim

Rudder όŘǸƳŜƴΣ ǎŀǇƳŀύ trim

Pitch (yunuslama) trim

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅTrim Tab (Fletner): ¦œŀƪƭŀǊƤƴΣ ŀƴŀ ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛƴƛƴ ŦƛǊŀǊ ƪŜƴŀǊƤƴŘŀ 
ōǳƭǳƴŀƴ ƪǸœǸƪ ȅŀǊŘƤƳŎƤ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛŘƛǊΦ ¦œŀƪƭŀǊƤƴ ŘŜƴƎŜǎƛ ǳœǳǒ 
ŜǎƴŀǎƤƴŘŀ ǊǸȊƎŀǊ Ǝƛōƛ ŘƤǒ ŜǘƪŜƴƭŜǊ ƛƭŜ ȅŀƪƤǘ ǾŜȅŀ ȅǸƪ Ǝƛōƛ ƛœ ŜǘƪŜƴƭŜǊŘŜƴ 
ŘƻƭŀȅƤ ōƻȊǳƭǳǊ ǾŜ ƴǀǘǊ ŘǳǊǳƳŘŀƴ œƤƪŀǊŀƪ ŦŀǊƪƭƤ ȅǀƴƭŜǊŜ ŜƐƛƭƛƳ ƎǀǎǘŜǊƛǊΦ 
¦œŀƐƤ ƴǀǘǊ ŘǳǊǳƳŘŀ ŘŜƴƎŜƭŜƳŜƪ ƛœƛƴ Trim ¢ŀōΩƭŜǊ ƪǳƭƭŀƴƤƭƤǊΦ ¢ǊƛƳ 
ȅŀǇƤƭƳƤǒ ōƛǊ ǳœŀƪǘŀ Ǉƛƭƻǘ ōǸǘǸƴ ƪǳƳŀƴŘŀƭŀǊƤ ōƤǊŀƪǘƤƐƤƴŘŀ ǳœŀƪ ŘǸȊ ǳœŀǊΦ 
tƛƭƻǘ ƪŀōƛƴƛƴŘŜƴ ŜƭŜƪǘǊƛƪƭƛ ǾŜȅŀ ƳŜƪŀƴƛƪ ȅǀƴǘŜƳƭŜǊƭŜ ŀȅŀǊƭŀƴŀōƛƭƛǊΦ Trim 
Tab'ler Ǉƛƭƻǘ ƪŀōƛƴƛƴŘŜƴ ŀȅŀǊ ŘǸƐƳŜƭŜǊƛΣ trim simidi veya levye 
ǸȊŜǊƛƴŘŜƪƛ ǇŀǊƳŀƪƭŀ ƪƻƳǳǘ ǾŜǊƛƭŜǊŜƪ ŀȅŀǊƭŀƴƤǊ ǾŜ ȅŜƴƛŘŜƴ ŀȅŀǊƭŀƴƤƴŎŀȅŀ 
ƪŀŘŀǊ ƻ ǒŜƪƛƭŘŜ ƪŀƭƤǊΦ

ÅControl Tab: IƛŘǊƻƭƛƪ ǳœǳǒ ƪƻƴǘǊƻƭƭǸ ōǸȅǸƪ ǳœŀƪƭŀǊŘŀ ƘƛŘǊƻƭƛƪ ǎƛǎǘŜƳ 
ŀǊƤȊŀƭŀƴŘƤƐƤƴŘŀ ȅŜŘŜƪ ǎƛǎǘŜƳ ƻƭŀǊŀƪ ƪŀƴŀǘœƤƪΣ ȅŀǘŀȅ ŘǸƳŜƴ Ǝƛōƛ ƪǊƛǘƛƪ 
ȅǸȊŜȅƭŜǊƛ ƳŜƪŀƴƛƪ ƻƭŀǊŀƪ Ǉƛƭƻǘǳƴ ƪƻƴǘǊƻƭ ŜŘŜōƛƭƳŜǎƛƴƛ ǎŀƐƭŀǊΦ YƻƴǘǊƻƭ 
tab'de ŀƴŀ ƪǳƳŀƴŘŀ ȅǸȊŜȅƛ tab'in ƘŀǊŜƪŜǘƛƴƛƴ ƻƭǳǒǘǳǊŘǳƐǳ ƪǳǾǾŜǘƭŜǊƭŜ 
ǘŜǊǎ ȅǀƴŘŜ ƘŀǊŜƪŜǘ ŜŘŜǊ ǾŜ ƻ ƪƻƴǳƳŘŀ ǎŀōƛǘ ƪŀƭƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅControl Tab: Servo Tab olarak da bilinir, kontrol 

ȅǸȊŜȅƭŜǊƛƴƛƴ ƘŀǊŜƪŜǘƛƴŜ ȅŀǊŘƤƳŎƤ ƻƭƳŀƪ ƛœƛƴ ǳœŀƐƤƴ 

ƪƻƴǘǊƻƭ ȅǸȊŜȅƛƴŜ ƳƻƴǘŜ ŜŘƛƭŜƴ ƪǸœǸƪ ƳŜƴǘŜǒŜƭƛ 

ƪŀƴŀǘœƤƪƭŀǊŘƤǊΦ Tƭƪ ŘŜŦŀ !ƭƳŀƴ Flettner ŦƛǊƳŀǎƤ 

ǘŀǊŀŦƤƴŘŀƴ ǳȅƎǳƭŀƴƳƤǒƭŀǊŘƤǊΣ ōǳ ƴŜŘŜƴƭŜ Flettner 

ƛǎƳƛȅƭŜ ŀƴƤƭƳƤǒƭŀǊŘƤǊΦ Servo Tab ƎŜǊœŜƪ ōƛǊ 

servomekanizma ŘŜƐƛƭŘƛǊΣ œǸƴƪǸ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛƴƛ 

ƛǎǘŜƴƛƭŜƴ ƪƻƴǳƳŘŀ ǘǳǘƳŀƪ ƛœƛƴ ƴŜƎŀǘƛŦ ƎŜǊƛ ōŜǎƭŜƳŜ 

ƪǳƭƭŀƴƳŀȊΤ Ǉƛƭƻǘŀ ȅŀƭƴƤȊŎŀ ƳŜƪŀƴƛƪ ōƛǊ ŀǾŀƴǘŀƧ ǎŀƐƭŀǊΦ
Kaynak: https://en.wikipedia.org/wiki/Servo_tab 

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

https://en.wikipedia.org/wiki/Servo_tab


ÅTrim Tab: Bir servo veya anti-servo tab ŀȅƴƤ ȊŀƳŀƴŘŀ ƪƻƴǘǊƻƭ 
ƪǳǾǾŜǘƛƴƛ ŀȊŀƭǘƳŀƪ ǾŜ ƪƻƴǘǊƻƭ ȅǸȊŜȅƛƴƛ ƛǎǘŜƴŜƴ ǇƻȊƛǎȅƻƴŘŀ 
ǘǳǘƳŀƪ ƛœƛƴ ōƛǊ trim tab ƻƭŀǊŀƪ Řŀ ƛǒƭŜǾ ƎǀǊŜōƛƭƛǊΦ .ǳΣ 
ǎǸǊǸƪƭŜƳŜȅƛ ŀǊǘǘƤǊƳŀǎƤ ƳǳƘǘŜƳŜƭΣ ƛƪƛƴŎƛ ōƛǊ ȅǸȊŜȅŜ ƻƭŀƴ 
ƛƘǘƛȅŀŎƤ ƻǊǘŀŘŀƴ ƪŀƭŘƤǊƤǊΦ

ÅTrim TabsΣ ǎŀōƛǘ ƪŀƴŀǘƭƤ ōƛǊ ǳœŀƐƤƴ ŘǸƳŜƴƛƴŜΣ ƛǊǘƛŦŀ 
ŘǸƳŜƴƭŜǊƛƴŜ ǾŜ ŀƭŜǊƻƴƭŀǊƤƴŀ œŜǒƛǘƭƛ ǒŜƪƛƭƭŜǊŘŜ ŜƴǘŜƎǊŜ 
ŜŘƛƭƳƛǒǘƛǊΦ .ǳƴƭŀǊΣ Ǉƛƭƻǘǳƴ ƘŀǾŀ ƘƤȊƤƴƤ ōŜƭƛǊƭŜƳŜǎƛƴŜ ǾŜ ōǳƴǳ 
minimum kontrol girdisi ve zihinsel konsantrasyonla 
ǎǸǊŘǸǊƳŜǎƛƴŜ ƻƭŀƴŀƪ ǘŀƴƤȅŀƴ ǳœŀƪ ǎƛǎǘŜƳƛ ǳƴǎǳǊƭŀǊƤŘƤǊΦ .ƛǊœƻƪ 
ȅŜƴƛ ǳœŀƪǘŀΣ ǀȊŜƭƭƛƪƭŜ ŘŜ ƧŜǘ ǳœŀƪƭŀǊƤƴŘŀ ŜƭŜƪǘǊƛƪƭƛ trim 
kontrolleri bulunur.

         mǊƴŜƪ DǀǊǎŜƭΥ ¸ƻƭŎǳ ǳœŀƐƤ ƪƻƪǇƛǘ ƻǊǘŀ ƪƻƴǎƻƭŘŀ ǎƛȅŀƘ-ōŜȅŀȊ ƛǒŀǊŜǘƭƛ trim ayar tekerlekleri
Kaynak: https://en.wikipedia.org/wiki/Trim_tab

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

https://en.wikipedia.org/wiki/Trim_tab


ÅTrim Tab (Fletner): Elevator trim

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ
YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ



ÅTrim: Ayarlanabilir Yatay Stabilize

Kaynak: https://www.flightliteracy.com/flight-control-systems-secondary-flight-

controls-part-two/

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

¸ŀǊŘƤƳŎƤ όTƪƛƴŎƛƭύ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

https://www.flightliteracy.com/flight-control-systems-secondary-flight-controls-part-two/
https://www.flightliteracy.com/flight-control-systems-secondary-flight-controls-part-two/


ÅTrimmable Horizontal Stabilizer: Ayarlanabilir yatay stabilize (B777 ve A330 ǀǊƴ.)

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Ayarlanabilir Yatay Stabilize (THS)



ÅTHS - Trimmable Horizontal 

StabilizerΥ 5ǀƴƳŜ ŜƪǎŜƴƛ 

(pivot pointύ ŜǘǊŀŦƤƴŘŀƪƛ 

ƘŀǊŜƪŜǘΣ ƪǊƛƪƻ ǾŜȅŀ ǾƛŘŀƭƤ Ƴƛƭ 

(jackscrew) ile verilir.

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Ayarlanabilir Yatay Stabilize (THS)



(Stabilizer Trim / Adjustable Stabilizer Mechanism)

ÅaŜƪŀƴƛȊƳŀ ǳœŀƐƤƴ ƪǳȅǊǳƪ ƪƤǎƳƤƴŘŀ ōŀǎƤƴœ ŘǳǾŀǊƤƴƤƴ 

ŀǊƪŀǎƤƴŘŀ ȅŜǊ ŀƭƤǊΦ

Å4ƻƐǳƴƭǳƪƭŀ ŜƭŜƪǘǊƛƪ ƳƻǘƻǊǳ ƛƭŜ ǘŀƘǊƛƪ ŜŘƛƭƛǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2022

Ayarlanabilir Yatay Stabilize



ÅYǳƳŀƴŘŀ Ǉƛƭƻǘ ǾŜȅŀ ǳœǳǒ ōƛƭƎƛǎŀȅŀǊƤ ǘŀǊŀŦƤƴŘŀƴ ǾŜǊƛƭŜōƛƭƛǊΦ

Å¸Ŝƴƛ ƴŜǎƛƭ ǳœŀƪƭŀǊŘŀ fly-by-wire ǎƛǎǘŜƳƛ ƛƭŜ ȅŀǇƤƭƤǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Ayarlanabilir Yatay Stabilize



ÅmǊƴŜƪ 

DǀǊǎŜƭ: B737 

ayarlanabilir 

yatay 

stabilize 

manuel 

ƪƻƴǘǊƻƭǸ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 

Ayarlanabilir
Yatay
Stabilize



SHU114 ς ¢ŜƳŜƭ ¦œŀƪ .ƛƭƎƛǎƛ

Kumanda Teknikleri

   



.ƛǊƛƴŎƛƭ ¦œǳǒ YƻƴǘǊƻƭ 
¸ǸȊŜȅƭŜǊƛ
ÅAleron
Å5ǸƳŜƴ
Å9ƭŜǾŀǘǀǊ
TƪƛƴŎƛƭ ¦œǳǒ YƻƴǘǊƻƭ 
¸ǸȊŜȅƭŜǊƛ
ÅFlap
ÅSlat
ÅSpoyler
ÅHava freni
ÅTHS

¦œǳǒ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT        2022



.ƛǊƛƴŎƛƭ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ
ÅAleron (aileron ς eleronΣ ƪŀƴŀǘœƤƪύ
Å5ǸƳŜƴ όrudder ς ƛǎǘƛƪŀƳŜǘ ŘǸƳŜƴƛύ
Å9ƭŜǾŀǘǀǊ όelevator ς ƛǊǘƛŦŀ ŘǸƳŜƴƛύ
TƪƛƴŎƛƭ ¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛ
ÅFlap
ÅSlat
ÅSpoyler (spoiler)
ÅHava freni (speed brake)
ÅTHS (trimmable horizontal stabilizer)

¦œǳǒ YǳƳŀƴŘŀ ¸ǸȊŜȅƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 

.ǳƭǳƴŘǳƐǳ ¸ŜǊΥ

ü Kanatlar

ü Kuyruk, empenaj, dikey stabilize

ü Kuyruk, empenaj, yatay stabilize

üYŀƴŀǘƭŀǊΣ ŦƛǊŀǊ ƪŜƴŀǊƤ

üYŀƴŀǘƭŀǊΣ ƘǸŎǳƳ ƪŜƴŀǊƤ

üYŀƴŀǘƭŀǊƤƴ Ǹǎǘ ǘŀǊŀŦƤ ǾŘΦ

ü Kanatlar vd.

ü Kuyruk, empenaj, yatay stabilize



¦œǳǒ YƻƴǘǊƻƭ ¸ǸȊŜȅƭŜǊƛΣ

ÅMekanik (kablo-ƳŀƪŀǊŀ ŘǸȊŜƴŜƪƭŜǊƛΣ ǾƛŘŀƭƤ ƳƛƭƭŜǊΣ ƛǘƳŜ-œŜƪƳŜ œǳōǳƪƭŀǊƤΣ ǳȊǳǾƭŀǊ ǾōΦύ

ÅHidrolik (hidrolik silindirler, hidrolik motorlar vb.)

Å9ƭŜƪǘǊƛƪƭƛ όŜƭŜƪǘǊƛƪ ƳƻǘƻǊƭŀǊƤΣ servolar vb.) olarak tahrik edilebilir.

Kontrol girdileri,

ÁMekanik (tel-kablo-makara sistemleri, hidrolik pistonlar vb.)

Á9ƭŜƪǘǊƻƴƛƪ όǳœǳǒ ōƛƭƎƛǎŀȅŀǊƤΣ ƪƻƴǘǊƻƭ ƪŀǊǘƭŀǊƤ ǾōΦύ ƻƭŀǊŀƪ ȅŀǇƤƭŀōƛƭƛǊΦ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 
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IŀǊŜƪŜǘ ό¢ŀƘǊƛƪύ ¸ǀƴǘŜƳƭŜǊƛ

¦œǳǒ YƻƴǘǊƻƭ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 



IŀǊŜƪŜǘ ¸ǀƴǘŜƳƭŜǊƛ

¦œǳǒ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƭŜǊƛΣ ȅǸȊŜȅƭŜǊƛƴ ƘŀǊŜƪŜǘ ȅǀƴǘŜƳƭŜǊƛƴŜ ƎǀǊŜΥ
ÅŘƻƐǊǳŘŀƴ Ǉƛƭƻǘ ƪŀǎ ƎǸŎǸȅƭŜ hareket ettirilen sistemler,
ÅȅŀǊŘƤƳŎƤ ƎǸœ ƪǳƭƭŀƴŀƴ sistemler ve
ÅǘǸƳǸȅƭŜ ȅŀǇŀȅ ƎǸœ ƪǳƭƭŀƴŀƴ ǎƛǎǘŜƳƭŜǊ ǒŜƪƭƛƴŘŜ Ǹœ ǘŜƳŜƭ ƎǊǳōŀ ŀȅǊƤƭŀōƛƭƛǊΦ 

Hareketlendiriciler όŀƪǘǸŀǘǀǊƭŜǊ κ actuators), hidrolik, ǇƴǀƳŀǘƛƪ, elektrikli, 
ƳŜƪŀƴƛƪ ǾŜ ōǳƴƭŀǊƤƴ ƪƻƳōƛƴŀǎȅƻƴƭŀǊƤ ǒŜƪƭƛƴŘŜ ƻƭŀōƛƭƛǊΦ

¦œǳǒ YƻƴǘǊƻƭ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 



5ƻƐǊǳŘŀƴ tƛƭƻǘ Yŀǎ DǸŎǸȅƭŜ IŀǊŜƪŜǘ 9ǘǘƛǊƛƭŜƴ {ƛǎǘŜƳƭŜǊ
Å.ƛǊƛƴŎƛƭ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛƴƛƴ ŘƻƐǊǳŘŀƴ Ǉƛƭƻǘ ƪŀǎ ƎǸŎǸȅƭŜ ƘŀǊŜƪŜǘ ŜǘǘƛǊƛƭŘƛƐƛ 
ǳœǳǒ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƭŜǊƛ ƳŜƪŀƴƛƪ ƘŀǊŜƪŜǘƭƛ ǎƛǎǘŜƳƭŜǊ ƻƭŀǊŀƪ Řŀ ŀŘƭŀƴŘƤǊƤƭƤǊΦ
ÅaŜƪŀƴƛƪ ƘŀǊŜƪŜǘƭƛ ǎƛǎǘŜƳƭŜǊŘŜ Ǉƛƭƻǘǳƴ ƪƻƪǇƛǘǘŜ ōǳƭǳƴŀƴ ǳœǳǒ ƪƻƴǘǊƻƭ ŀǊŀœƭŀǊƤ 
ǸȊŜǊƛƴŜ ǳȅƎǳƭŀŘƤƐƤ ƪǳǾǾŜǘƭŜǊΣ œŜƭƛƪ ƪŀōƭƻƭŀǊΣ ƛǘƳŜ-œŜƪƳŜ œǳōǳƪƭŀǊƤ ǾŜ tork 
ǘǸǇƭŜǊƛ Ǝƛōƛ ƳŜƪŀƴƛƪ ƛƭŜǘƛƳ ǾŀǎƤǘŀƭŀǊƤȅƭŀ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛƴŜ ƛƭŜǘƛƭƛǊ.
Å.ǳ ǘǸǊ ǎƛǎǘŜƳƭŜǊŘŜ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƛ ǸȊŜǊƛƴŘŜƪƛ ƪǳǾǾŜǘƭŜǊ ŘŜ Ǉƛƭƻǘŀ ƛƭŜǘƛƭƛǊ 
όǇƛƭƻǘ ǘŀǊŀŦƤƴŘŀƴ ƘƛǎǎŜŘƛƭƛǊύΦ
ÅYŀōƭƻƭŀǊƤƴ ǊŀƘŀǘƭƤƪƭŀ ƘŀǊŜƪŜǘ ŜǘǘƛǊƛƭŜōƛƭƳŜǎƛ ƛœƛƴ ƳŀƪŀǊŀƭŀǊΣ ȅǀƴ ŘŜƐƛǒǘƛǊƳŜǎƛ 
ƛœƛƴ ƳŀƪŀǊŀƭŀǊ ǾŜκǾŜȅŀ ƪŀōƭƻ ƪŀŘǊŀƴƭŀǊƤ ƪǳƭƭŀƴƤƭƤǊ όōǳ ǘǸǊ ǎƛǎǘŜƳƭŜǊ ƪƛƳƛ ȊŀƳŀƴ 
kablo-makara sistemiύ ƛǎƳƛƴƛ ŘŜ ŀƭƤǊΦ

¦œǳǒ YƻƴǘǊƻƭ κ IŀǊŜƪŜǘ ¸ǀƴǘŜƳƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 



ÅKablo-makara sistemleri

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 
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ÅKablo-makara sistemleri

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 
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ÅmǊƴŜƪ DǀǊǎŜƭ: 

Kablo-makara sistemleri ile 

ŀƴŀ ƪǳƳŀƴŘŀ ȅǸȊŜȅƭŜǊƛƴƛƴ 

hareket ettirilmesi

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT        2022
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ÅmǊƴŜƪ DǀǊǎŜƭ: 

B-нп ǳœŀƐƤƴƤƴ ƪƻƴǘǊƻƭ ǾŜ ƪǳƳŀƴŘŀ 

sistemi (tamamen mekanik ve 

manuel)  USAF Consolidated B-24D Liberator

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yннр - ¦4!Y ¸!tL ±9 {T{¢9a[9wTb9 DTwT 
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¸ŀǊŘƤƳŎƤ DǸœ Yǳƭƭŀƴŀƴ {ƛǎǘŜƳƭŜǊ

Å¦œŀƪ ŀƐƤǊƭƤƐƤ ǾŜ ƘƤȊƤ ŀǊǘǘƤƪœŀ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛ ǸȊŜǊƛƴŘŜƪƛ ŀŜǊƻŘƛƴŀƳƛƪ ƪǳǾǾŜǘƭŜǊ Ǉƛƭƻǘǳƴ 
ƪŀǊǒƤƭŀȅŀƳŀȅŀŎŀƐƤ ǎŜǾƛȅŜƭŜǊŜ ǳƭŀǒƤǊΦ .ǀȅƭŜ ŘǳǊǳƳƭŀǊŘŀ Ǉƛƭƻǘŀ ȅŀǊŘƤƳŎƤ ƻƭƳŀƪ ǸȊŜǊŜΣ elektrik, 
hidrolik, ǇƴǀƳŀǘƛƪ veya aerodinamik ƎǸœƭŜǊŘŜƴ ȅŀǊŀǊƭŀƴƤƭŀōƛƭƛǊΦ
ÅElektrik, hidrolik veya ǇƴǀƳŀǘƛƪ ƳƻǘƻǊƭŀǊΣ œŀƭƤǒƳŀȊƪŜƴ ƎǸœ ǳȅƎǳƭŀȅŀƳŀŘƤƪƭŀǊƤƴŘŀƴΣ ŜƭŜǾŀǘǀǊΣ 

aileron, rudder Ǝƛōƛ ƴƛǎǇŜǘŜƴ ƘƤȊƭƤ ƪƻƴǘǊƻƭ ǾŜ ǎǸǊŜƪƭƛ ƎǸœ ǳȅƎǳƭŀƴƳŀǎƤƴƤ ƎŜǊŜƪǘƛǊŜƴ ȅǸȊŜȅƭŜǊƛƴ 
ƘŀǊŜƪŜǘƛ ǾŜ ōŜƭƭƛ ōƛǊ ǇƻȊƛǎȅƻƴŘŀ ǘǳǘǳƭƳŀƭŀǊƤƴƤ ǎŀƐƭŀƳŀƪ ƛœƛƴ ǘŜƪ ōŀǒƭŀǊƤƴŀ ȅŜǘŜǊƭƛ ŘŜƐƛƭŘƛǊƭŜǊΦ
Å.ƛǊ ƪǊƛƪƻ ƛƭŜ ōƛǊƭƛƪǘŜ ƪǳƭƭŀƴƤƭŘƤƪƭŀǊƤƴŘŀ ƛǎŜΣ ȅǸƪǎŜƪ ƘƤȊƭŀǊ ƎŜǊŜƪǘƛǊƳŜȅŜƴ flaplar, slatlar ve trim 
ȅǸȊŜȅƭŜǊƛ Ǝƛōƛ ŜƭŜƳŀƴƭŀǊƤƴ ŀœƤƭƤǇ-ƪŀǇŀƴƳŀǎƤ ǾŜ ǎŀōƛǘ ōƛǊ ǇƻȊƛǎȅƻƴŘŀ ǘǳǘǳƭƳŀǎƤ ƛœƛƴ 
ƪǳƭƭŀƴƤƭŀōƛƭƛǊƭŜǊΦ .ǳ ōǀƭǸƳŘŜ ǎǀȊǸ ŜŘƛƭŜƴ ƎǸœ ǎƛǎǘŜƳƭŜǊƛΣ trim ȅǸȊŜȅƭŜǊƛ ŘŜƐƛƭΣ ǎǸǊŜƪƭƛΣ ŘŜƐƛǒƪŜƴ 
ǾŜ ƘƤȊƭƤ ƪƻƴǘǊƻƭ ƎŜǊŜƪǘƛǊŜƴ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƭŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ƎǸœ ǎƛǎǘŜƳƭŜǊƛŘƛǊΦ

¦œǳǒ YƻƴǘǊƻƭ κ IŀǊŜƪŜǘ ¸ǀƴǘŜƳƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 



!ŜǊƻŘƛƴŀƳƛƪ DǸœ ¸ŀǊŘƤƳŎƤƭƤ {ƛǎǘŜƳƭŜǊ

ÅTrim YŀƴŀǘœƤƪƭŀǊƤ (fletnerler, ǘŀōΩƭŀǊύΣ ŀǎƭƤƴŘŀ ŀŜǊƻŘƛƴŀƳƛƪ ȅŀǊŘƤƳŎƤƭƤ ǳœǳǒ ƪƻƴǘǊƻƭ 
ǎƛǎǘŜƳƭŜǊƛƴƛƴ ŜƭŜƳŀƴƤŘƤǊƭŀǊΦ .ǳ ǘǸǊ ǎƛǎǘŜƳƭŜǊŘŜ Ǉƛƭƻǘ ƪŀǎ ƎǸŎǸΣ ƪŀōƭƻ-makara, itme-
œŜƪƳŜ œǳōǳƪƭŀǊƤ ǾŜȅŀ tork ǘǸǇƭŜǊƛ ȅŀǊŘƤƳƤȅƭŀΣ ȅŀǊŘƤƳŎƤ ƪŀƴŀǘœƤƪ ǾŜȅŀ ōƛǊƛƴŎƛƭ ǳœǳǒ 
ƪƻƴǘǊƻƭ ȅǸȊŜȅƛ ǸȊŜǊƛƴŜ ǳȅƎǳƭŀƴƤǊΦ
Åtƛƭƻǘ ƪǳǾǾŜǘƛƴƛƴ ōƛǊƛƴŎƛƭ ǳœǳǒ ƪƻƴǘǊƻƭ ȅǸȊŜȅƛƴŜ ǳȅƎǳƭŀƴŘƤƐƤ ǎƛǎǘŜƳƭŜǊŘŜΣ ŀǎƤƭ ȅǸȊŜȅ ōƛǊ 
ȅǀƴŘŜ ŀœƤƭŘƤƐƤƴŘŀΣ ƳŜƪŀƴƛƪ ōƛǊ ōŀƐƭŀƴǘƤΣ ȅŀǊŘƤƳŎƤ ƪŀƴŀǘœƤƐƤƴ ǘŜǊǎ ȅǀƴŘŜ ŀœƤƭƳŀǎƤƴƤ 
ǎŀƐƭŀǊΦ .ǳ ǘǸǊ ǎƛǎǘŜƳƭŜǊŘŜ ǇƛƭƻǘΣ ƪǳǾǾŜǘ ǳȅƎǳƭŀŘƤƐƤ ȅǸȊŜȅ ǸȊŜǊƛƴŘŜƪƛ ŀŜǊƻŘƛƴŀƳƛƪ 
ƪǳǾǾŜǘƭŜǊƛΣ ƳƻƳŜƴǘ ƪƻƭƭŀǊƤƴƤƴ ǳȊǳƴƭǳƐǳƴŀ ōŀƐƭƤ ƻƭŀǊŀƪΣ ƪƤǎƳŜƴ ƘƛǎǎŜŘŜǊΦ

¦œǳǒ YƻƴǘǊƻƭ κ IŀǊŜƪŜǘ ¸ǀƴǘŜƳƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ a¦¢Yмлр ς ¢9a9[ ¦4!Y .T[DT{Tb9 DTwT 



!ŜǊƻŘƛƴŀƳƛƪ DǸœ ¸ŀǊŘƤƳŎƤƭƤ {ƛǎǘŜƳƭŜǊ

¦œǳǒ YƻƴǘǊƻƭ κ IŀǊŜƪŜǘ ¸ǀƴǘŜƳƭŜǊƛ
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