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FLYING LESSONS for June 26, 2025

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:

Of the 81 FAA-reported mishaps involving propeller-driven fixed wing airplanes in the
last two weeks, 23 are initially reported to be preceded by engine failure—1.6 per day on
average. We don’t yet know what might have caused the loss of power. However, by knowing
and following the engine failure checklist, many reported failures can be remedied in
flight—providing at least enough power to make a safe landing, on airport or off.

Most engine failure checklists are very similar from one aircraft type to another. How
can you easily remember what to do to try to get a balky engine restarted in flight?

Fuel, air and ignition are the essential elements of combustion in virtually any engine. If an
engine falters and the cause is something you can fix in flight, you'll do it by manipulating the fuel,
air and/or ignition controls. As long as the propeller keeps spinning you’ll have access to fuel flow,
air and (assuming traditional magneto ignition) spark. Use the engine and fuel controls correctly
and ensure combustion air is available, and in many cases a dead engine will restart.

Carbureted engines most commonly run rough or quit unexpectedly because of carburetor
icing. In humid conditions at glide power, serious carb icing is most likely at temperatures as high
as 80°F(~25°C), while in cruise the carburetor may ice up at as high as 60°F/15°C.

Power loss with a carbureted engine? Apply FULL carb heat. If this fixes the problem:

e First, the engine will run even rougher as hotter, less dense air enters the induction
system.

e Then, power will smooth out and increase after carb ice melts away.

The key is to be patient enough to allow the added roughness to smooth out. Don’t give up too
quickly and fail to give carb heat time to work.

Fuel injected engines that run rough or fail most frequently do so because of a fuel issue.
switch to another main fuel tank—this may have fixed as much as 80% of all piston engine
failures that resulted in an NTSB report over the past decade. If combustion does not resume,
verify the mixture is near full rich, or lean the mixture for smoothness if you lose turbo boost to a
turbocharged or turbonormalized engine. If that still does not work, use the auxiliary fuel pump, if
installed, in case the failure results from a broken engine-driven pump or a vapor lock in the fuel
lines. Use whatever fuel controls you have in the aircraft you're flying, in the order most logical to
fuel-related issues: quantity (fuel tank), delivery (mixture) and propulsion (fuel pump).
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In multiengine airplanes we teach aircraft control and then “mixture, prop and throttle”
[fully forward] at the first sign of an engine failure. Turbocharged/turbonormalized engines may
need significant leaning to create combustion after failure. After these initial steps, we teach
positively identifying the failure and then if time permits, attempting a restart.

We don’t usually teach it this same way in single-engine airplanes, but perhaps we
should. Fly the airplane, maximize potential power, then troubleshoot as workload permits.

Don’t get bogged down in trying to figure out precisely what caused the failure. If fuel, air
or ignition controls won't fix the problem, then you can’t fix it from the pilot’s seat. In that case it's
not important why the engine quit, not at least until the airplane is in the hands of mechanics (or,
hopefully not, investigators). Aviate—Navigate (toward a landing spot)—Communicate (to get
help as needed)— Restart—Diagnose...in that order, and everything after Aviate as time
permits.

If the fuel pressure drops and flow stumbles when a tank empties out, and the pilot
quickly switches to a tank containing fuel so that fuel flow is never interrupted, in most cases
pressure should return and the engine should continue to run. If fuel flow is cut off, however,
“running a fuel tank dry” quickly becomes a “pilot-induced engine failure,” and may have to be
treated as such. Air may be sucked into fuel lines, preventing a restart; the pilot may act
incorrectly and make matters worse. Simply switching tanks may not cause the engine to restart;
you may then have to deftly manipulate fuel, air and ignition to avoid an unintended landing.

Should an engine quit or run rough in flight, remember these power priorities*:

Priority Carbureted Fuel Injected
1 Carb heat ON Mixture FULL RICH**
2 Mixture FULL RICH** Switch Tanks
3 Switch Tanks Auxiliary pump ON
4 Auxiliary pump ON Magnetos CHECK
5 Magnetos CHECK Alternate Air ON

*Turbine engines have different characteristics. See the approved flight manual.
*Or leaned significantly, in turbocharged aircraft with a loss of manifold pressure

In any aircraft the first step of the Engine Failure checklist should be FLY THE AIRPLANE.
The second step should be AIM SOMEWHERE—an emergency airfield in a single-engine
aircraft, to a safe altitude in a multiengine if it's able to fly or climb on one engine under current
conditions. You may be able to restore power, but you don’t want to spend time flying away from
your best option during a restart attempt if the restart does not work.

Only then, and if time permits, do whatever is appropriate to the airplane you’re flying. Not
all types will have all the controls listed above. The aircraft’s flight manual checklist takes
precedence, but very likely it is summarized by the steps in the power priorities table.

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

IFR Mastery from PllotWorkshops delivers a
challenging, real-world IFR scenarlo every

month that tests your knowledge and hones
your decislon making skills.

FREE TRIAL

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

Debrief

Readers write about recent LESSONS:

Reader Jim Piper adds to our recent Debrief discussion about descent planning:

Nice issue of Mastery of Flight®. I took particular interest in the contributions about descent
planning and execution.

Having retired from the airlines in 1998 most of the legacy aircraft I flew had no FMS [Flight
Management System] so descent planning was “manual”. As jet fuel prices began to soar (no pun
intended) the whole cost equation for a flight began to change. Early in the jet airliner era fuel was
around 11 cents per gallon and the most economical flight was the quickest flight from departure
to destination with some captains operating on the “barber pole” the whole flight. Eventually
American [Airlines] adopted a cruise Mach descent until the Mach/airspeed crossover (around FL
290 [roughly 29,000 feet]), then 280 knots to 10,000. [feet].

Typically based on tripling the altitude to lose for the mileage from beginning of descent and
adding or subtracting 2 nautical miles for every 10 knots of headwind/tailwind plus another
5 miles to slow to 250 knots at 10,000 [feet the regulatory maximum speed at or below 10,000
feet above sea level].

These descents were to be carried out at idle power once the descent rate was fully established. As
a check airman during that period I observed a lot of variation in that procedure. What I came to
realize was that probably the most important factor was not starting the descent too early and
getting into the lower flight levels where true airspeed began to drop off and to compensate a lot of
power had to be added which was almost like pouring raw fuel out the tailpipes! You’d be amazed
how many pilots couldn’t be bothered to properly plan their descents.

Great insights, Jim. Thank you.

See:

https://thomaspturner.com/flying-lessons-weekly/flying-lessons-for-june-5-2025/
https://en.wikipedia.org/wiki/Barber%27s pole#:~:text=The%20airspeed%20Indicator%200n%?20aircraft,Operating%20Speed)%200f%20the%20aircraft.

More to say? Let us learn from you, at mastery.flight.training@cox.net

- N AFI — For less than the cost of an hour of instruction,
' ~ you can have access to: Of0)

« Hours of educational content

Code MOFS AVE‘] 0 « Members-only discounts on products and services [w] PSR

« Networking opportunities nafimentor.org

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

National Association of Flight Instructors
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See https://nafimentor.org/

Share safer skies. Forward FLYING LESSONS to a friend.

Thomas P. Turner’s Please help cover the ongoing costs of providing FLYING

* .
Mastery of Flight - o LESEONS trouchthie

www thomaspturner com

Or send a check made out to Mastery Flight Training, Inc. at 247 Tiffany Street, Rose Hill, Kansas USA 67133.
Thank you, generous supporters.

Thank you to our regular monthly financial contributors:

Steven Bernstein, Montclair, NJ. Robert Carhart, Jr., Odentown, MD. Greg Cohen, Gaithersburg, MD. John Collins, Martinsburg,
WV. Dan Drew. Rob Finfrock, Rio Rancho, NM. Norman Gallagher. Bill Griffith, Indianapolis, IN. Steven Hefner, Corinth, MS;
Ellen Herr, Ft Myers, FL. Erik Hoel, Redlands, CA. Ron Horton. David Karalunas, Anchorage, AK. Steve Kelly, Appleton, WI. Karl
Kleiderer. Greg Long, Johnston, IA. Rick Lugash, Los Angeles, CA. Richard McCraw, Hinesburg, VT. David Ovad, Resiertown, MD.
Steven Oxholm, Portsmouth, NH. Brian Schiff, Keller, TX. Paul Sergeant, Allen, TX. Paul Uhlig, Wichita, KS. Richard Whitney,
Warrenton, VA. Jim Preston, Alexandria, VA. Johannes Ascherl, Munich, Germany. Bruce Dickerson, Asheville, NC. Edmund Braly,
Norman, OK. Steven Hefner. Lorne Sheren, New Vernon, NJ. “The Proficient Pilot,” Keller, TX. Ed Stack, Prospect Heights, IL.
Kynan Sturgiss, Hereford, TX. Bluegrass Rental Properties, LLC, London, KY. John Foster. Joseph Victor, Bellevue, WA.
Chris Palmer, Irvine, CA. Barry Warner, Yakima, WA. Todd LeClair, Cadiz, KY. Jim Hopp, San Carlos, CA. Adrian Chapman, West
Chester, PA.

Thanks also to these donors in 2025:

John Teipen. N. Wendell Todd. David Peterson. Jay Apt. SABRIS Aviation/Dave Dewhirst. Gilbert Buettner. David Larsen, Peter
Baron, Glen Yeldezian, Charles Waldrop, Ian O’Connell, Mark Sletten, Lucius Fleuchaus. Thomas Jaszewski. Lauren McGavran.
Bruce Jacobsen, Leroy Atkins, Coyle Schwab, Michael Morrow, Lew Gage, Panatech Computer (Henry Fiorentini), John Whitehead,
Andy Urban, Wayne Colburn, Stu Spindel, Dave Buetow, Ken Vernmar, Dave Wacker, Bill Farrell, David Miller, Daniel Norris,
Robert Sparks, Bill Cannon, David Yost, Don Bowles

SECOND 2025 DONATION THIS WEEK: John Teipen
NEW THIS WEEK: Ed Shapiro

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

FLYING LESSONS is ©2025 Mastery Flight Training, Inc. For more information see www.thomaspturner.com. For reprint permission or
other questions contact mastery.flight.training@cox.net.
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