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SHORT FINAL

Tails you win
Dick Reynoldson

WHEN Wilbur and Orville Wright

began to design and build gliders in

1899, their first breakthrough was the

realisation that birds in flight change direction

by inclining or banking their wings. All other

contemporary aircraft experimenters had either

ignored the problem or tried to emulate ship

design and incorporate a rudder for turning,

without realising the need for bank. Needless to

say, trying to turn an aircraft with the rudder

while keeping the wings level was an extremely

unsuccessful means of aircraft control.

The Wright brothers therefore

devised a wing warping mecha-

nism to induce the bank required

for turning and achieved a degree

of control far ahead of anything

envisaged elsewhere. The Wright

brothers’ discovery became, of

course, the basis for controlled

flight and the principle remains the

same on modern aircraft, even

though Glenn Curtiss in 1908

replaced the wing warping mech-

anism with ailerons. (The Wrights

subsequently brought a successful

lawsuit against Curtiss for patent

infringement of their principle).

The Wrights’ first experiments established

the success of this method of turning to a degree

that they considered a moveable rudder unnec-

essary and did not include it in their first glider

designs. However it was not long into their

flying programme before they discovered that

while the method worked well in gentle turns,

when they tried to bank sharply, the nose of the

aircraft would yaw uncontrollably in the oppo-

site direction. This is what we now call adverse

yaw. This became a major problem for them to

overcome in terms of maintaining aircraft

control.

They were forced to modify their design to

include a rudder which was interconnected

with the wing warping mechanism and which

automatically yawed the aircraft in the direc-

tion of roll and prevented the adverse yaw.

Some aircraft designs still incorporate a degree

of interconnection between rudder and aileron

for similar reasons.

The interconnected rudder worked well for

controlling yaw while turning, however the

brothers later encountered another even more

unnerving phenomenon, when at low airspeed,

a wing drop would induce a roll and yaw in the

same direction and which the wing warping

mechanism was unable to prevent.This resulted

in total loss of control and several crashes.

Luckily these crashes occurred from only a few

feet above the ground and the brothers escaped

serious injury.

Today,of course,we all know that it’s not wise

to pick up the downgoing wing with aileron in

or close to a stall, because this only increases the

angle of attack and initiates or deepens the stall

condition on the downgoing wing. The

brothers eventually realised that they could

avoid this problem by maintaining adequate

airspeed while turning, but they also recognised

the need to change their design to incorporate

a rudder with which the pilot could directly

control the yaw. This added feature of a pilot

operated rudder completely solved the problem

of aircraft control and the principle has

remained largely unchanged in aircraft design

to this day and is just as vital now as it was then.

Modern aircraft have design features which

minimise adverse yaw when turning and gener-

ally have ailerons which remain effective well

into the stall. For this reason it is possible to fly

around in a reasonably satisfactory fashion

most of the time without worrying much about

the rudder. Unfortunately many pilots seem to

be quite happy with this state of affairs and fail

to recognise the importance of the correct use

of rudder for directional control.

The lack of proper rudder control usually

manifests itself most dramatically during the

final stages of the landing when the aircraft is

approaching the runway, particularly if a cross-

wind is present. During the landing the rudder

should be used to align the aircraft in the

landing direction. Ailerons are not effective for

this purpose and any attempt to

use them for directional control

usually results in wild gyrations as

the pilot frantically applies aileron

first one way and then the other in

a vain attempt to keep the aircraft

straight. Using the rudder to keep

the nose aligned with the runway,

on the other hand, is very effective

and easy.

Even though modern aircraft are

designed to have very little adverse

yaw, gentle rudder pressure in the

direction of roll is still essential to

keep the aircraft properly balanced

when entering and leaving turns.

The application of opposite rudder to prevent

yaw is also an essential part of the standard stall

recovery procedure. On the other hand, kicking

in too much rudder in an attempt to tighten a

turn, particularly at low airspeed and altitude,

can induce a savage stall and wing drop with

disastrous results.

The message is that from the very first days

of flight the rudder has been an essential means

of aircraft control. Modern aircraft, through

good design, can lull pilots into a false sense of

security and a feeling that those pedals on the

floor are only there to serve as brakes and

footrests. How confident are you that you have

the “Wright stuff” when it comes to rudder

control?

Dick Reynoldson is a CASA flying operations

inspector assigned to flight crew licensing.

Do you have the Wright stuff?
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Griffith University's School of Aviation has established an international reputation as
the most innovative and responsive educator in the Australian Aviation market today.

Griffith offers a number of undergraduate and postgraduate degree courses in
aviation, including a Bachelor of Aviation and a Master of Aviation Management.

The Master of Aviation Management is offered to: first-line to middle managers or
experienced airline captains without formal qualifications. A practical course for
managers which can be completed part-time in two years. 

The Bachelor of Aviation is designed to complement and enhance the knowledge 
and skills of professional pilots. Guaranteed entry is offered to airline pilots with 
2500 flying hours or more, along with the opportunity to receive up to 50% credit
towards this degree.

Both the Bachelor of Aviation and the Master of Aviation Management are offered 
by distance education using the latest internet resources. The courses are also
available in on-campus mode or a combination of both,making study totally flexible 
for the busy professional.

For course information concerning Griffith’s Aviation degrees contact: School
Administrative Officer, School of Aviation, Griffith University, Nathan Qld 4111.

Telephone (07) 3875 5097, Fax (07) 3875 6572 or 
Email: aviation@mailbox.gu.edu.au
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CASA Safety products
VISUAL PILOT GUIDES – FIXED WING 
Sydney Basin 
Melbourne
Archerfield

GUIDES 
Australian Olympic flight guide (avail July)

Time in your tanks – Fuel management
A pilots guide to aircraft maintenance
Independent visual approaches – Sydney
Airport – Pilot aid
Chief pilot guide
Air displays – Safety & admin arrangements

BROCHURES 

Dangerous goods

See and avoid

Becoming a LAME

Piston engine overhauls

Piston engine cylinders

Propeller stone damage

Suspected unapproved parts

Scat/Sceat hoses

Turbine engines – Water washing

Becoming a pilot

POSTERS
Visual circling approaches

Joining the circuit

Dangerous goods

Private IFR

Independent visual approaches – Sydney

TO ORDER Please tick and send with details to CASA: GPO Box 2005, Canberra, ACT, 2601 AUSTRALIA.

Name: _________________________________________________________Address: _____________________________________

_____________________________________________________________________________________________________________________________________

Postcode ____________________________________________________________________ARN no ______________________________________________

To order from CASA: See below

We are now using a new mailing list. Do we have your correct mailing address?
Fill out the details below and post in an envelope (no stamp required) to:
Reply Paid 744, CASA ARN Update Team, GPO Box 2005, Canberra ACT 2601,Australia

CHANGED YOUR ADDRESS?

SURFACE MAIL
POSTAGE

PAID 
AUSTRALIA

Print Post Approved 381677-00644
If undeliverable please return to:
CASA ARN Update Team
GPO Box 2005, Canberra, ACT, 2601
AUSTRALIA

New address for other CASA mail:

Name  ___________________________________________________

Address __________________________________________________

___________________________________________________________

ARN no. ____________________________ Postcode ____________

Phone______________________ Fax __________________________

Your signature_____________________________________________

(or authorised agent)

New address for delivery of this magazine:

Name  ___________________________________________________

Address __________________________________________________

___________________________________________________________

ARN no. ____________________________ Postcode ____________

Phone______________________ Fax __________________________

Your signature_____________________________________________

(or authorised agent)
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