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 FLYING LESSONS for  

June 9, 2022 
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. www.mastery-flight-training.com  

Pursue Mastery of Flight™ 

This week’s LESSONS: 
A reader who wishes to remain anonymous writes: 

My intention was to make three landings in my [Mooney] M20C after having had the generator replaced. I 
departed on a beautiful Sunday afternoon, and after turning downwind I was struck with the idea that it was a 
good opportunity to practice a simulated engine failure. Abeam the numbers at pattern altitude, I reduced 
power to idle, announced my intention on the radio, and started a 180 degree left turn. I realized later that the 
gear warning horn did not sound and if there was a gear unsafe light, I did not see it.   

At this point, a [Piper] Archer made a radio call indicating that he was on final approach doing a practice 
ILS approach to my runway (18).  I repeated my radio call and continued my turn to the runway.  I was a 
little fast but was still surprised at how quickly I was losing altitude (wind was 140 at 12). The Archer 
announced that he was on a 5-mile final so I added power, lowered flaps to first setting (10 degrees) and 
proceeded to land.  

I felt a minor vibration when the propeller first contacted the runway and knew immediately what I had 
done. When the aircraft came to a stop I made a radio call to notify the following aircraft that I was disabled 
on the runway and quickly evacuated. But after seeing there was no evidence of fire or leaking fuel, I re-
entered the aircraft to shut off the master.  

As I’ve reflected on how I could have been so stupid, I wonder if practicing engine failures without a safety 
pilot or instructor is wise. I have been reading your recent LESSONS about engine failures and thinking that 
in spite of getting at least a dozen flight reviews since getting my Private, I have not practiced an engine 
out landing. Maybe I’m looking for excuses, but I have never made such an incredible error.   

Reader Stan Stewart emailed this week addressing the same issue: 
I just read this week’s Mastery Flight Training email and looked at the week’s accident summary. It is 
disturbing to read about gear up landings just about every week. While these rarely result in injuries, 
they do affect all of us who insure our airplanes. 

I can truthfully write that in approximately 3,400 hours of retractable gear flying time, I have never come 
close to landing gear up, and I never, ever retract flaps after landing until off the runway and carefully 
thinking about which switch I am going to operate to raise the flaps. 

My procedure for lowering the gear prior to landing is partially driven by the fact that my [Beech] Debonair 
does not have cowl flaps and flying level with the gear down results in rapidly increasing cylinder and oil 
temperatures. So, I lower the gear at the time the final descent to the runway is initiated. This is when 
intercepting the glideslope on an approach or wherever in the pattern the descent to the runway starts, which 
can be after completing an extended downwind due to traffic, or opposite the numbers, it all depends. This 
works very well for me but is not the only procedure for when to lower the gear.  

If you need a subject for a weekly issue, this could be one, although in a way it is beating a dead horse. But it 
keeps happening! 
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Landing gear-related mishaps (LGRMs) are by far the most common type of accident 
in retractable gear airplanes. Even if you don’t fly a retractable gear airplane, you’re 
personally and financially affected by the high rate of landing gear mishaps. Read on: 

There are three types of LGRM:  

• Gear collapse mishaps, when the gear is down but does not remain down during 
landing, takeoff or taxi;  

• Gear up landings, the classic “oops, I forgot” mishap; and 

• Mechanical causes that prevent full extension of one or more of the gear legs. 

Most LGRMs do not meet the requirements for reporting to the National Transportation Safety 
Board (NTSB). Consequently, few LGRMs end up in the NTSB record, or in the accident studies 
and synopses that use data from NTSB reports. Landing gear events often do appear in 
preliminary FAA accident reports, but those reports disappear from public view after two weeks. 
And since there is no requirement to report any mishap to the FAA, it’s likely there are even more 
LGRMs than the FAA preliminary record suggests.  

I made a 28-month study of LGRMs among all piston-powered aircraft in 2004-2006, 
broken down by airplane type and published on my turn-of-the-century website. The best data 
available at the time led me to conclude: 

 

The abbreviations for “Contributors” are short for: 

• Dual During the conduct of dual flight instruction 

• T&G Touch and go landing 

• Wind  Surface wind exceeded 15 knots 

• Elect Mishap preceded by reported electrical failure 

• Hydr Mishap preceded by reported hydraulic system failure 

• Mnx Mishap the result of a known mechanical failure of a gear system component 

• Pilot Pilot known to have inadvertently retracted the gear on the ground 
See http://www.thomaspturner.net/LGRM%20ongoing.htm  

Look at the estimated insurance claims cost of LGRMs. In 2004-2006 the insurance industry 
paid out between $1 million and $2 million every month as a result of LGRMs. The estimated 
low- and high-end average costs also look very low compared with what is likely the cost in 2022. 
In fact, in the past decade the cost of engine tear-down, inspection and reassembly, propeller 
replacement and miscellaneous airframe repairs has made it common for an airplane involved in 
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even a “minor” LGRM to be totaled and parted out by insurance instead of being repaired to fly 
again. 

It gets worse. The AOPA Air Safety Institute video “Reality Check: What are the Costliest 
Insurance Claims” identifies the cumulative number of gear up and gear collapse mishaps each 
year as “our most costly problem in GA airplanes when it comes to insurance claims.” The 
LGRM discussion begins at about 2:15 into the video, with ASI Vice President Richard 
McSpadden cutting in at about 3:00 to provide a mitigation technique from his USAF experience 
flying single-seat fighters:  

Confirm gear down three times for every landing: on “the perch” (abeam the 
touchdown spot on downwind), at the 500-foot point, and finally, when you check the 
runway is clear for landing.”   

I find this astounding: Although retractable gear airplanes comprise only about 20% 
of the piston-engine fleet (so I’ve heard, although it’s not confirmed) failing to put or keep the 
landing gear down is still the most costly type of accident for the entire piston GA fleet, 
including fixed-gear types. Even if 30% or 40% of all piston airplanes are RG types this would 
stick out as unusual as the most-costly type of mishap.  

No wonder it costs so much more to insure RG airplanes than similar fixed-gear types, or that 
insurance companies are hesitant to insure older pilots in retracts while still being willing to insure 
the same pilot in a fixed, tricycle gear airplane. As we’ve discussed here before, AOPA’s “aging 
pilots” study shows older pilots are involved in more accidents. No doubt insurance payouts 
reflect this as well, hence the underwriting decisions made by many carriers. 
See https://www.aopa.org/-/media/files/aopa/home/pilot-resources/safety-and-proficiency/accident-analysis/special-reports/1302agingpilotreport.pdf  

The entire video is less than five minutes long, and worth a watch to learn about the four 
most costly ways we collectively damage airplanes.  
See https://www.aopa.org/training-and-safety/online-learning/reality-check/reality-check-costliest-claims   

Going back to my 2004-2006 study, I made these observations on LGRMs from 28 months of 
fleetwide LGRM data: 

• Landing Gear Related Mishaps (LGRMs) account for NEARLY HALF of all reported 
mishaps involving piston-engine, retractable gear airplanes 

• Gear up landings (where the pilot failed to extend the gear before landing) and gear 
collapses (where the gear was down but for some reason did not remain down on the 
ground) are almost equally responsible for all but about 10% of reported LGRMs. 

• Known mechanical failures account for comparatively few LGRMs (about 10%). 

• Since most LGRMs as specifically excluded from NTSB reporting requirements and there 
is no rule requiring such mishaps be reported to the FAA (although if reported, the FAA is 
required to follow up), it's highly likely that even these figures are lower than actual. 

• Location and type of landing gear selectors and indicating systems does not appear to be 
significant in the nonmechanical LGRM rates. Reference the absolute values and relative 
rates of nonmechanical LGRMs between aircraft types with GAMA-standard and non-
GAMA-standard gear selector and indicating systems.  Far more important that selector 
position or indicating type appears to be retractable landing gear transition and recurrent 
training, and landing gear discipline. 

• The record shows that the traditional "three times around the patch" RG checkout is 
insufficient for instilling a significant change in cockpit habit patterns required to avoid 
LGRMs. 

• Significantly reducing the rate of LGRMs would dramatically reduce the total general 
aviation accident rate, with a likely substantial reduction in insurance costs. 
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As a product of that study I developed (in 2007) a Mastery Flight Training DVD titled “Those 
Who Won’t: Avoiding Gear Up and Gear Collapse Mishaps.” This 
somewhat dated-looking DVD is still available if you want a copy. I’ve used 
it as the basis for several articles and video updates, most recently this 
recorded free webinar for my job with the American Bonanza Society. In all 
versions of this presentation I suggest techniques for overcoming the 
stereotype of being one of “those who have or those who will” have a gear 
up or gear collapse mishap, and instead becoming one of those who 
won’t as a result of knowledge, technique and verification. I cover: 

1. Proper verification of gear extension, using sound quality and duration; the “feel” of 
extension in pitch and yaw; the performance effect of landing gear drag on power, pitch, 
vertical speed and airspeed; and only then the indications of gear extension including 
lights, pointers, horns and mirrors.  

2. Anticipating and overcoming common distractions that correlate to LGRMs, 
including other aircraft, low-level turbulence, abnormal operations like short runways 
or high density altitudes, passengers or animals on board the airplane, and the 
aftermath of go-arounds and multiple takeoffs and landings. 

3. Acting on the surprising correlations both between surface winds and flight instruction 
and LGRMs.  

4. Using the “gear down to go down” technique. 

5. Habitually making a final approach check as a late-minute safety technique in case any 
of the scenarios unfold.  

I also talk about touch and goes and LGRMs, hazards from using flaps and landing gear, 
alternate landing gear extension techniques and even periodic landing gear inspection and 
maintenance (in the ABS version this is limited to type-specific information). 

Gear up and gear collapse accidents can happen to anyone. They happen far more 
frequently than NTSB-derived studies reveal. They are the single most expense category of 
aircraft mishap and impact insurance rates for all general aviation airplanes despite the small 
percentage of GA airplanes that have retractable landing gear. Because of the current cost to 
repair even minor LGRM damage they very frequently result in the airplane being “totaled,” 
never to fly again—and are therefore the single greatest threat to longevity of the retractable 
gear fleet.   

But LGRMs are almost always the result of predictable situations under the pilot’s control. 
So gear up and gear collapse accidents do not have to happen. There are easy, specific 
techniques you can adopt (if you fly or teach in RG airplanes) that can make you (and your 
students) among those who won’t have a landing gear-related mishap. 
See: 
https://american-bonanza-society.square.site/product/those-who-won-t/57?cs=true&cst=custom 
https://livestream.com/faasteamtv/events/8482773   
Comments? Suggestions? Questions? Let us know at mastery.flight.training@cox.net.  

See https://pilotworkshop.com 
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Debrief: Readers write about recent FLYING LESSONS: 

We have more member experiences with engine failures during their flying careers. Reader David 
Ovad writes: 

I have 8000 hours, 6000 in multiengine turbine and the remainder in pistons. I had two complete engine 
failures on the same day on two flights. Some years later with about 3000 hours experience and having an 
ATP certificate I did a precautionary shutdown of one of the PT6’s on a Piaggio Avanti. 

A couple months after getting my private pilot’s [certificate] my instructor (whom I became good friends 
with) and I decided to split the rental of a Piper J3 Cub and do some soft field takeoffs and landings. We flew 
a short distance, approximately 12 miles to a grass field and when reducing power on downwind the engine 
stopped. My friend and instructor took the controls and we landed without incident. It seemed the idle had 
been set too low. We restarted and flew back to the where the Cub was based climbing over the departure 
airport to 5000 feet AGL before aiming for our destination about 12 miles away. In the pattern during arrival 
again the engine quit and another landing ensued without incident. 

In the early 2000s flying a Piaggio Avanti at 35,000 feet from La Guardia to Asheville and over Virginia we 
started to hear an intermittent humming and slight vibration. Checking the amp meter the right generator 
was displaying erratic ampere output. Soon the humming and vibration worsened, the generator dropped 
offline and engine vibration increased dramatically. I decided to shut down the right engine and landed 
single-engine in IMC with an ILS approach. Later found that the starter/generator overhaul interval was 
exceeded by 400 hours. 

Reader Mike Friedman adds: 
I have 6000 hours and one engine failure.  PA24 [Piper Comanche], push rod popped off spraying oil onto 
the exhaust filling the cabin with smoke while in IMC over Pennsylvania. Landed on I-81, no injuries and no 
damage to the airplane. 

From reader Rick McGraw: 
To contribute to your engine failure study, in approximately 2,400 hours of flying I have experienced no 
engine failures. This is one area in which I am happy to be boring. I almost did, back in the 70s. During a 
cross country that was part of the prep for my instrument rating, I wanted to land for gas but deferred to my 
corporate-pilot instructor who was confident there was enough fuel. There was, but only barely: I landed 
with a gallon left in the tanks. A lesson learned…and at night yet. 

Thank you all. I’ll continue to post readers’ engine failure experiences as they come in. 

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

Are you good enough for Oshkosh? 
Now’s the time to sharpen your skills for flying into the world’s largest aviation event. Every year 
there are multiple crashes on the field and among pilots flying to and from EAA AirVenture. Most 
are due to inadequate preflight planning and inflight decision-making, less-than-adequate 
skills for the precision airspeed and glide path management requirements of this special 
event, distraction and task saturation/work overload from operating in such an intense, 
airplane-filled and exciting environment, and I have to say it, the “look at me” factor of being 
part of the air show (if only for a few minutes) for tens of thousands of pilots and aviation 
enthusiasts. It’s not too late (but soon will be) to prepare yourself. To get started see my Flying 
into AirVenture series on the Tools for Flying Safely page of the Mastery Flight Training website: 

#1 Know the NOTICE  
https://mastery-flight-training.com/wp-content/uploads/2022/06/Flying-to-OSH-1-Know-the-NOTICE.pdf  

#2 Have a Backup; Fill ‘er Up 
https://mastery-flight-training.com/wp-content/uploads/2022/03/flying-to-osh-2backup-and.pdf  

#3 Airspeed Control 
https://mastery-flight-training.com/wp-content/uploads/2022/03/flying-to-osh-3airspeed.pdf  

#4 Call the Ball 
https://mastery-flight-training.com/wp-content/uploads/2022/03/flying-to-osh-4call-the.pdf  
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#5 Passenger Training 
https://mastery-flight-training.com/wp-content/uploads/2022/03/flying-to-osh-5passenger.pdf  

#6 Accept or Decline 
https://mastery-flight-training.com/wp-content/uploads/2022/03/flying-to-osh-6accept-or.pdf  

See https://mastery-flight-training.com/tools-for-flying-safely-2/  

 
Updates 
Former NTSB chairman and FLYING LESSONS reader Robert Sumwalt wrote in interesting 
article on “Being Part of the NTSB Go Team,” in the June 9 online edition of Aviation Week. You 
must register to read the full article (and other great content from AW’s Business and Commercial 
Aviation), but registration is free. 
See https://aviationweek.com/business-aviation/safety-ops-regulation/being-part-ntsb-go-team  

The National Transportation Safety Board has published its preliminary report into the fatal 
stall/spin crash of a Cessna 140 flown by a popular STOL competition pilot that was the subject of 
last week’s FLYING LESSONS report. FLYING magazine provides an overview and a link to the 
NTSB preliminary report.  
See: 
https://mastery-flight-training.com/wp-content/uploads/2022/06/2022.0602-FLYING-LESSONS.pdf  
https://www.flyingmag.com/ntsb-issues-preliminary-report-in-fatal-mayday-stol-drag-crash/?fs=e&s=cl 
 

 

 
See www.nafinet.org.  

 

Share safer skies. Forward FLYING LESSONS to a friend 

Please help cover the costs of providing FLYING LESSONS through the secure 
donations button at www.mastery-flight-training.com.  

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

 
 

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 
Three-time Master CFI 
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