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FLYING LESSONS for February 5, 2026

FLYING LESSONS uses recent mishap reports to consider what might have contributed to accidents, so you can make better decisions if you face
similar circumstances. In most cases design characteristics of a specific airplane have little direct bearing on the possible causes of aircraft
accidents—but knowing how your airplane’s systems respond can make the difference in your success as the scenario unfolds. So apply these
FLYING LESSONS to the specific airplane you fly. Verify all technical information before applying it to your aircraft or operation, with manufacturers’
data and recommendations taking precedence. You are pilot in command and are ultimately responsible for the decisions you make.

FLYING LESSONS is an independent product of MASTERY FLIGHT TRAINING, INC.

Pursue Mastery of Flighte
This week’s LESSONS

More Left Rudder

Several years ago | was privileged to fly in the front ‘pit of a
deHavilland DH82 Tiger Moth with “Tiger” guru Bill Finlen from his
home on a glider strip about an hour’s drive west of Brisbane,
Queensland Australia. The Tiger Moth’s Gipsy Major engine rotates in
the opposite direction compared to most modern aircraft engines.
Where we stress the application of right rudder to counter left turning
tendencies in most propeller airplanes, in the Tiger Moth you need to
be ready with /eft rudder during takeoff and climb.

This week’s LESSONS are not about that...at least not entirely.

See:
https://en.wikipedia.org/wiki/De_Havilland_Tiger_Moth
https://en.wikipedia.org/wiki/De_Havilland_Gipsy_Major

Although we stress right rudder to compensate for left-turning tendencies for takeoff, climb
and any high power and/or high angle of attack maneuver in most propeller airplanes—"more
right rudder” being the flight instructor’'s mantra and lament—there are times other than left
turns when you need to be ready with left rudder to keep the slip/skid ball centered. This week’s
LESSONS is a more comprehensive review on power, angle of attack, airspeed and rudder
requirements than is usually discussed...and the impact control surface rigging and trim devices
have on rudder requirements. This is a key element in avoiding Loss of Control in Flight (LOC-I)
accidents and especially spins. But it's relevant in more normal operations as well.

| first notlced this as a pre-solo officer trainee student in the T-41A Mescalero, the U.S. Air
Force’s early 1980s primary flight
screening aircraft, an essentially off-
the-shelf, stripped down, 145
horsepower 1965 or 1967 Cessna 172.
| remember coming in from the practice
area west of our training field at Hondo,
Texas, my patient and exasperated
instructor Joe Oswalt at my side, nosing
the underpowered Cessna down into
the bumpy Texas autumn heat. This
was Joe’s standard practice: spend as
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much time in the practice area as possible, then pick up speed in the Air Force corridor on the
way back to Hondo to get on the ground at the very end of our training period.

Having been admonished to apply “right rudder, right rudder” again and again during
climbs, in slow flight and as we slowed toward aerodynamic stalls, as we picked up speed in the
descent | was surprised Mr. Oswalt prompted me to add left rudder. Sure ‘nuf, the slip/skid ball
was half a ball width to the left of center. What's up with that?

See https://www.nationalmuseum.af.mil/Visit/Museum-Exhibits/Fact-Sheets/Display/Article/198032/cessna-t-41a-mescalero/

The rudder is used to compensate for adverse yaw, the aerodynamic force created by
aileron deflection—ailerons being used to bank the airplane and initiate turns (that are later
sustained by elevator input). These forces cause the airplane’s nose to yaw opposite he direction
of the wing’s bank. Applying rudder in the direction of bank forces the nose to streamline back in
the direction of the turn. This elimination of yaw is vital to prevent a spin if a wing stalls. Also
important, it reduces drag from the fuselage by streamlining the aircraft in the direction opposite
the relative wind. Rudder coordination improves performance in all phases of flight in
addition to preventing spins.

(For purposes of this week’s LESSONS we'll defer discussion of intentionally
uncoordinated conditions such as slips. For more on that check out my article “Asymmetry in
Action”, originally published in 2006 in Aviation Safety).

See:
https://www.boldmethod.com/learn-to-fly/aerodynamics/adverse-yaw-affects-your-plane-during-a-roll-left-and-right/

https://www.richstowell.com/learn-to-turn/
https://aviationsafetymagazine.com/features/asymmetry-in-action/

It seems reasonable that airplanes should be designed to remove the need for manual
rudder input for the longest duration phase of flight—cruise. The rudder on most airplanes is
rigged to balance normal cruise power forces when at normal cruise power and indicated

[ airspeeds. To do this, most rudders have a
fixed trim tab that forces the rudder to a
position that compensates for these cruise
flight forces. Airflow across this trim tab in
normal cruise displaces the rudder the right
amount to keep the slip/skid ball centered
and the airplane streamlined for maximum
speed at the selected power setting.

Fixed rudder trim tab on a Cessna 172. Airflow
across the deflected tab forces the rudder in the
opposite direction. These are also called
“ground adjustable trim tabs” because they are
moved slightly one way or the other when the
airplane is rigged—a process that requires
repetitive flight tests and a lot of trial and error
to get right. So do not touch the trim tab or you
may upset the airplane’s rig, requiring manual
rudder input in cruise or costing a few knots of
airspeed in cruise if you do not manually keep
the ball centered.

Many airplanes, usually those with more powerful engines (and therefore stronger left-turning
tendencies requiring even more rudder deflection at high power settings, low speeds and higher
angles of attack) have manually adjustable trim tabs. This secondary control surface permits
trimming the rudder over a range of airflows and angles of attack including the big difference
between takeoff and climb requirements and the desirable feet-off condition in cruise flight.

See https://www.youtube.com/watch?v=dp-45R61PpQ
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By hand or by foot, however, you still must coordinate the rudder for maximum
performance.

Here’s an exercise:
1. Establish climb power and speed.

2. Carefully applying rudder for coordinated flight—slip/skid ball or other indicator
centered—note the vertical speed.

Release rudder input, being careful to maintain climb speed and heading.
Note the slip/skid indication.

Note the reduction in vertical speed.

o o bk~ w

Apply enough rudder to move the slip/skid indicator to about 1/3 deflection...not quite
centered.

Note the vertical speed.
Reapply rudder to return to coordinated flight.
Note the vertical speed.

10. Apply additional rudder in the same direction—too much rudder input—to move the
slip/skid indicator to about 1/3 deflection in the opposite direction.

11. Note the vertical speed.
12. Return to coordinated flight.

13. Quantify the difference in performance between coordinated and uncoordinated flight.

Especially when heavily loaded, at high temperatures or density altitudes, and/or in lower-
powered aircraft, you'll see a substantial reduction in vertical speed when in even slightly
uncoordinated flight. But it affects all aircraft and in all conditions to some extent.

Try the same exercise after establishing cruise speed and power, except look at the
indicated airspeed, not the vertical speed, in and out of rudder coordination in level flight.

Now slow the airplane from cruise to traffic pattern speed in level flight. Notice the change
in rudder input required with less power but also less airflow over the trim tabs.

At this lower power setting, apply down elevator to begin a descent. Allow the airplane to
accelerate. Evaluate the rudder input necessary to maintain coordinated flight at this higher
speed at the same power setting. It will certainly take less right rudder. You may even have to
apply left rudder to keep the slid/skid indicator centered as the trim tab, affected by the
increased airflow at the lower power setting and reduced angle of attack, pushes the rudder too
far to the right.

As another exercise, let's anticipate the rudder inputs needed in one of the more advanced
Practical Test maneuvers, the Lazy 8 from the U.S. Commercial Pilot-ASEL Airman Certification
Standards.

See:

https://www.wingsbywerntz.com/maneuvers/lazy-eight
https://www.faa.gov/training_testing/testing/acs/commercial_airplane_acs_7.pdf
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90° point

1. Bank 30° (approximate) R
2. Minimum speed 135° point
3. Maximum altitude 1. Maxlmur:l pitch-down
4. Level pitch attitude 2. Bank 15° (approximate)

1. Level flight
) 2. Entry airspeed
3. Altitude same as entry altitude
45° point 0 J ot
1. Maximum pitch-up attitude
2. Bank 15° (approximate)

1. Level flight
2. Maneuvering or cruise speed (whichever is
less or manufacturer's recommended speed)

Your aircraft may behave differently based on the quality of its rigging, the distribution of
weight along the lateral axis (fuel imbalance, differences in occupant weight), the power setting
used, the mass of its propeller and other design features (the Beech Bonanza and Debonair, for
example, have an aileron/rudder interconnect that applies some rudder in the direction of the turn
when ailerons are displaced, but it's set for cruise flight).

Before you go see for yourself exactly what your airplane needs on a given flight, here’s an
idea of what you might anticipate for rudder requirement to remain coordinated in each
segment of this maneuver:

Segment Pitch Bank Airspeed Anticipated Rudder
AtoB Increasing up Increasing right Decreasing Increasing right
BtoC Decreasing up Increasing right Decreasing Increasing right
CtoD Increasing down Decreasing right Increasing De_creasm_g right to

increasing left
DtoE Decreasing down Decreasing right Decreasing D_ecreas!ng I?ft to
increasing right
EtoF Increasing up Increasing left Decreasing Decreasing right
Fto G Decreasing up Increasing left Decreasing Increasing left
GtoH Increasing down Decreasing left Increasing Increasing left
. . . Decreasing left to
Htol Decreasing down Decreasing left Decreasing increasing right

I’m sure the aerobatic instructors out there, along with those who regularly teach Lazy 8s, will
have adjustments to this “Rudder Anticipation Table” based on their experience. My point is for
this and all maneuvers that include changes in bank angle, pitch attitude and airspeed—and any
that include changes in power setting also—you can anticipate the rudder required to remain
in coordinated flight. For any maneuver, take along an instructor or knowledgeable pilot friend
and see what rudder input is required, and fill in the right column in your own rudder anticipation
table.

Ultimately airmanship is attained when you not only intellectually anticipate the changing
rudder needs in flight, but that you apply rudder subconsciously and have the “feel” that
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prompts you to make changes without thinking as they are actually needed in flight. This “feel,”
archaically expressed as “flying by the seat of your pants,” is one of the first skills that suffers
when you can't fly frequently.

It’s commonly said that to learn rudder control you should get tailwheel training. | agree. But
the added rudder skill needed with a tailwheel is
only in part related to handling the airplane on the
runway and on the ground. Most tailwheel aircraft
were designed in an era before attention was
turned to reducing adverse yaw by incorporating
differential ailerons, aileron washout and other
engineering features. They generate much more
adverse yaw when ailerons are deflected, even
requiring rudder input before applying aileron in
some types. This, and tailwheel airplanes’ fabled
ground handling, require rudder mastery much more obviously than newer, coincidentally
nosewheel designs.

If rudder control is important in all airplanes—and it is—then it's our fault if we don’t use
the rudder for optimal flight even in nosewheel airplanes. We just have to emphasize it more.
Rudder coordination is a vital skill for high angle of attack, near-stall maneuvering including
takeoff and landing. It’s also necessary critical to get optimal performance from your airplane.

Questions? Comments? Supportable opinions? Let us know at mastery.flight.training@cox.net.

Exercise Your Pilot Brain

IFR Mastery from PllotWorkshops dellvers a
challenging, real-world IFR scenarlo every
month that tests your knowledge and hones
your decislon making skllls.

FREE TRIAL

https://pilotworkshop.com/products/ifr-mastery?utm source=flyinglessons&utm medium=emailbanner

- N AFI — For less than the cost of an hour of instruction,
: " you can have access to:

« Hours of educational content

Cﬂde: MOFS AVE‘I 0 « Members-only discounts on products and services

« Networking opportunities

National Association of Flight Instructors

nafimentor.org
Join 1,000s of others like you who are dedicated to aviation safety and training.

See https://nafimentor.org/

Share safer skies. Frorward FLYING LESSONS to a friend.
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Or send a check made out to Mastery Flight Training, Inc. at 247 Tiffany Street, Rose Hill, Kansas USA 67133.
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Pursue Mastery of Flight®

Thomas P. Turner, M.S. Aviation Safety

Flight Instructor Hall of Fame Inductee

2021 Jack Eggspuehler Service Award winner

2010 National FAA Safety Team Representative of the Year
2008 FAA Central Region CFI of the Year
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