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FLYING LESSONS for  
March 10, 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 almost all 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: 
Reader and retired astronaut (how cool is that?) Jay Apt sent me a recently released 
Transportation Safety Board of Canada investigation report on the January 2021 inflight loss of 
control (LOC-I) of a Mooney M20F. Condensed from the report:  

The privately Mooney M20F aircraft was conducting an instrument flight rules (IFR) flight from Airdrie 
Aerodrome (CEF4), Alberta, to Nelson Aerodrome (CZNL), British Columbia. The pilot was alone on board. 
The aircraft departed at 1120 in visual meteorological conditions and initially climbed to 14,000 feet. Shortly 
after levelling off, air traffic control (ATC) asked the pilot if he could maintain 15,000 feet. The pilot 
accepted and climbed to 15,000 feet ASL at 1157.  

The pilot then requested a minor deviation from the route of flight to avoid entering clouds. However, 
during this deviation the clouds could 
not be avoided, and the aircraft entered 
instrument meteorological conditions 
(IMC). Shortly thereafter, the 
aircraft’s attitude direction indicator 
(ADI) displayed the “AHRS ALIGN” 
(attitude and heading reference system 
alignment) message, and indications of 
attitude (pitch and bank) were lost 
while indications of airspeed, altitude, 
and vertical speed were retained. 

At the same time, the aircraft’s 
horizontal situation indicator (HSI) also 
indicated a failure, displaying a red X 
over the HDG (heading) annunciation. 
The pilot attempted to switch the HSI to the ADI page using the instrument’s touch screen function 
and selector knob, but was unsuccessful.  

Let’s stop for a moment. The pilot was flying in the mid-teens on an instrument flight plan, but 
requested deviations to avoid entering clouds. That’s not unusual at all; clouds at that height 
could very likely contain strong turbulence, and I’d want to deviate around them as well. But what 
other hazard is likely in a cloud at 15,000 feet in January over Canada (or almost anywhere else, 
about any time)? If the cloud was stratiform, probably nothing except possible electrical static 
build-up from flying through ice crystals. But if the cloud is a cumulus type there may be a 
substantial hazard of airframe ice. Could that be pertinent? Back to the report:  

While the aircraft was still in IMC, its altitude began to fluctuate. It then began an unintentional left turn, 
eventually turning approximately 90° to the left. The pilot informed ATC of the instrument malfunction 
and requested to return to the Calgary, Alberta, area. At 1206 the pilot declared an emergency, reporting the 
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loss of attitude and heading information from the aircraft’s instruments. Thirty seconds later the pilot 
informed ATC that the HSI was functioning again. The pilot briefly observed an image on the ADI at that 
time; however, the flight data recorded by the instrument indicate that AHRS data remained unavailable.  

ATC provided the pilot with a heading that would turn the aircraft toward Calgary. During this turn, the 
pilot experienced spatial disorientation, the aircraft’s bank angle progressively increased and the aircraft 
began to descend. Over the next 5 minutes, control of the aircraft was lost multiple times; the aircraft 
entered a series of spiral dives, abrupt climbs, and at least 2 aerodynamic stalls. Flight data recovered 
from the ADI and HSI indicate that during these manoeuvres, the aircraft’s climb rate increased to as much 
as 8500 fpm, and its descent rate increased to as much as 23,000 fpm. The aircraft’s airspeed varied 
from a low of 43 knots indicated airspeed (KIAS) to a high of 242 KIAS, exceeding the aircraft’s never 
exceed speed by approximately 70 knots. The aircraft descended to as low as 8100 feet ASL 
(approximately 700 feet above ground level) before abruptly climbing again.  

The pilot was able to see the terrain below as the aircraft descended through approximately 8500 feet ASL 
and control of the aircraft was regained at approximately 8100 feet ASL. At the time, the aircraft was in 
the Kananaskis Valley, where nearby mountain peaks extended up to 10,364 feet ASL. Flight visibility at 
the time was approximately 1 statute mile (SM), and improved to 2–3 SM as the pilot descended to 
approximately 7500 feet ASL, while flying toward Upper Kananaskis Lake.  

The pilot maintained a height ranging from approximately 700 to 1000 feet AGL and followed a road to 
navigate out of the Kananaskis Valley. The aircraft exited the valley at 1238, and the pilot was able to 
continue the flight directly back to CEF4 under visual flight rules. The aircraft landed at CEF4 at 1302 
without further incident.  

One day after the occurrence the aircraft owner (who was not the occurrence pilot) flew the aircraft to Red 
Deer Regional Airport (CYQF), Alberta, to address the defect. The pilot and owner were not aware of the 
[flight envelope] exceedance at this time. The aircraft continued to be flown for an additional 12.3 hours until 
data retrieved from the Garmin GI 275 revealed the magnitude of the exceedance. At that time, the aircraft 
owner also noted fuel weeping from around rivets in several locations and that the landing gear no longer 
fully retracted. The aircraft was inspected, repaired, and returned to service on 02 March 2021.  

Weather information: Before the flight the pilot received a weather briefing. The pilot was informed that 
there was the potential for very low cloud throughout the mountain valleys, but that it would likely begin to 
dissipate during the flight. The graphic area forecast indicated the following for a significant portion of the 
route over the Rocky Mountains: Broken clouds based at 7000–9000 feet ASL with tops at 12 000 feet 
ASL, and visibility greater than 6 SM; and occasional altocumulus castellanus clouds up to 18 000 feet 
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ASL, with visibilities ranging from 2 SM to greater than 6 SM in light rain showers or light snow showers 
and mist; and patchy ceilings from 500 feet AGL to 1500 feet AGL.  

The Mooney M20F was manufactured in 1976. Records indicate it was certified, equipped, and maintained 
in accordance with existing regulations. The aircraft’s Garmin GI 275 MFIs recorded many flight data 
parameters pertaining to the occurrence flight. The aircraft was not equipped with an autopilot. The pilot 
was using the portable oxygen system during the occurrence flight, and was wearing a portable pulse 
oximeter.  

Garmin GI 275 multi-function instrument (MFI) is an electric, solid state, highly configurable upgrade for 
many traditional round-gauge instruments, such as ADIs and HSIs, which contain mechanically driven gyros 
traditionally powered by a vacuum-driven engine pump. It can be configured as either a primary or a standby 
instrument. When a standby ADI or HSI detects a fault from a compatible interconnected unit, it will 
automatically switch to reversionary operation mode, which means it “exclusively behaves as a Primary ADI 
unit until the fault is resolved.” This mode can also be manually selected from a panel-mounted switch.  

When a unit is configured as a primary HSI and a fault occurs with an interconnected unit, it will not 
automatically switch to reversionary operation mode. In addition, the pilot cannot manually select the ADI 
display page because it is not one of the pages available when the unit is configured as a primary HSI. Pages 
available for a primary HSI configuration are HSI and HSI Map; pages available for standby ADI and 
standby HSI include an ADI page.  

In July 2020 the directional gyro was removed and a Garmin GI 275 MFI was installed. This MFI was 
configured as a primary HSI. In October 2020 the attitude indicator was removed and a second Garmin GI 
275 MFI was installed, configured as a primary ADI. Because both of these instruments were configured 
as primary units, a reversionary switch was not installed, nor was it required to be.  

The aircraft’s owner and the occurrence pilot both thought that if a fault was detected in the ADI, the HSI 
would either automatically enter the reversionary operation mode and display the ADI page, or the pilot 
would be able to select the ADI page manually. Therefore, their understanding of both the system’s 
automation and the units’ reversionary capabilities was incorrect.  

The investigation attempted to determine more precisely the source of the initial fault. However, no 
supplemental information about the instrument, possible reasons it would require realignment while the 
aircraft was in flight, or analysis of the occurrence aircraft’s recorded fault logs were provided to the 
investigation by Garmin. Therefore, the exact source of the initial fault could not be determined. 
Nevertheless, based on the information that was available to the investigation, it was determined that the most 
likely cause of the AHRS ALIGN message on the primary ADI was either an uncommanded AHRS 
alignment that took place during the flight or a sensor fault within the AHRS that required the instrument to 
be realigned once the fault was resolved.  

The AHRS can align itself while the aircraft is taxiing or when it is in flight; the realignment takes 
1 to 2 minutes. When the AHRS ALIGN message is displayed, control of the aircraft must be 
maintained within ±10° bank, ±5° pitch, and at a speed of 200 knots or less in order to successfully 
complete the realignment; exceeding these parameters may delay or prevent the AHRS from realigning. 
This information is contained in the Garmin GI 275 Pilot’s Guide, as well as the emergency procedures in the 
Garmin Airplane Flight Manual Supplement (AFMS). Although the pilot had access to these documents 
during the occurrence flight, he did not refer to them as he was focused on controlling the aircraft. 
Further, the aircraft’s cockpit checklists had not been amended with the additional normal and 
emergency procedures contained in the AFMS.  

The pilot held an airline transport pilot licence – aeroplane, and a valid Category 1 medical certificate. He 
had accumulated over 6000 hours total flight time, including 21 hours in the 7 days before the occurrence. 
The pilot had 29.4 hours total flight time on Mooney M20 aircraft. Of those, 2.9 hours were on the 
occurrence aircraft in the same configuration as on the occurrence flight.  

The Garmin AFMS indicates that the Garmin GI 275 MFI “system requires a reasonable degree of 
familiarity to avoid becoming engrossed at the expense of basic instrument flying in IMC [...]”, and 
“[p]ilot workload will be higher for pilots who are not familiar with the GI 275s or GI 275 system in an IFR 
environment [...]”. The manual recommends that pilots use the Garmin GI 275 Pilot’s Guide and a tablet 
trainer app to increase their familiarity with the instrument. The investigation was unable to find the trainer 
app and it was not provided to the investigation by Garmin. The occurrence pilot did not know about the app.  

In June 2020, the pilot completed recurrent training and successfully completed a pilot proficiency 
check (PPC) for a business jet, thereby satisfying the requirement to exercise the privileges of an instrument 
rating. The occurrence pilot’s training included recovery from unusual attitudes (often referred to as upset 
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recovery training) and abnormal procedures for avionics systems. However, PPCs do not evaluate a 
pilot’s ability to recognize the onset of, or recover from, unusual attitudes.  

By contrast, pilots who complete [a Canadian] instrument proficiency check (IPC) to satisfy the 
requirements of an instrument rating must demonstrate their ability to recover from unusual attitudes 
twice: once with a full instrument panel; and once using a partial instrument panel or standby instruments 
only, depending on the aircraft configuration (traditional instrument panel vs. technically-advanced). The 
occurrence pilot had successfully completed PPCs as required since 2008. All of these PPCs took place 
on technically-advanced aircraft (i.e. with redundancy in avionic systems, including multiple independent 
attitude instruments). Before the occurrence flight, the pilot’s most recent exposure to conditions of partial 
panel instrument flight in an aircraft with a traditional instrument panel had been in 2008.   

Safety messages:  

• Regardless of experience level or rating, it is important that pilots acquire and maintain the 
skill sets and knowledge necessary to safely operate each aircraft they fly. This includes 
seeking qualified instruction to learn and recognize the features, failure modes, and limitations of 
aircraft equipment before conducting a flight, particularly when IMC may be encountered.  

• In the event of an instrument failure in IMC, pilots who do not have recent partial panel flight 
experience may become spatially disoriented and lose flight control.  

The TSB report goes into more detail about the scope and applicability of the Instrument 
Proficiency Check and practice of unusual attitude recoveries.   
See https://www.tsb.gc.ca/eng/rapports-reports/aviation/2021/A21P0001/a21p0001.pdf  

In the email in which he pointed me toward the Canadian accident report Jay Apt wrote: 
I think that the common mode failures in glass cockpits are under-discussed. Just as an NSD-360 will die 
with either a vacuum or electric failure, glass still has enough big-X failures that it behooves us to be 
prepared. 

A Primary Flight Display (PFD) receives attitude, altitude and airspeed references 
through an Air Data Computer (ADC). According to the GI 275 installation manual, “the primary 
ADC must be installed on the pitot-static connections that go to the previously installed pilot’s 
instruments.” In a staff article in IFR magazine it states: 

A blocked pitot tube could disrupt the source to the system and remove the airspeed as you’d expect. But to 
the unsuspecting pilot…pitot or static failures can also deep-six not just airspeed and altitude, but the 
seemingly unrelated heading and attitude displays as well.   

See: 
https://www.piperowner.org/talk/uploads/editor/kr/fgkw4la43rtu.pdf  
https://www.ifr-magazine.com/training-sims/dont-fear-the-red-x/  

In traditionally instrumented aircraft training for attitude indicator (AI)-failed partial panel 
flight is unrealistic. Instructors can’t push a button or flip a switch and interrupt the air pressure 
that drives the attitude indicator’s gyroscope such that the gyro gradually spins down, begins to 
wobble and ultimately rolls over dead. Instead, the instructor reaches over and covers the AI with 
a suction-cupped “soap dish” or a Post-itÒ sticky paper and announce, “you have a failed attitude 
indicator.”  

Thus prompted, the pilot can switch to partial panel techniques using remaining instruments. 
The pilot practices what happens after instrument failure, but gets no experience detecting a 
discrepancy between multiple instruments, evaluate the operation of each and then identify which 
instruments are correct and which instrument has failed. Unless the pilot receives training in a 
simulator, the first time a pilot must detect, evaluate and identify instrument failure is when 
it happens “for real” in flight. Historically if the aircraft is in instrument conditions or reduced 
visibility when this occurs, the pilot loses control of the airplane during this critical identification 
step.  

In aircraft equipped with a PFD there are numerous potential failure modes that can 
result in “Red X” indications or other losses of attitude and/or other flight data. There are no ways 
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to simulate these failures in an airplane. Although an instructor can cover the affected instrument 
just as is done with traditional gauges, the first time a pilot sees one of these confusing 
partial or total flight data failure modes is also when and if it happens in flight. 

The Mooney pilot had a wild, terrifying ride that would probably lead most pilots to kiss the 
ground and never fly again. He was amazingly fortunate to have survived. Not knowing the 
backup instrumentation impact of the Mooney’s instrument configuration, he probably did not 
realize the need for partial panel proficiency, and it had been 13 years since he had 
practiced it.  
Because they are new, we don’t yet see the widespread issues that will undoubtedly arrive 
with glass cockpits—the equivalent of the old King Silver Crown radio with missing LEDs in its 
frequency delay, or the first-generation GNS 430 with buttons you have to push a random number 
of times to hit the contact just right and trigger its function, or a knob that doesn’t always move the 
cursor or change a screen character. Eventually time and use will cause some equivalent issues 
with what are now brand-new avionics. 

More immediately, these new devices sometimes have interfaces with each other or 
connections to older items, like the pitot/static system, and may even lose more primary 
information than a traditional instrument when something (like perhaps airframe ice) degrades 
that older system’s operation. There’s no substitute for reading the manuals and supplements, 
and refreshing yourself on them periodically. 

If that happens, the pilot has to know how the systems and devices work, how to 
troubleshoot and if possible correct failures and, more importantly, to fly the airplane while going 
through the process to detect, evaluate and identify the failed instrument…and only then 
transition to the more familiar skills trained in (non-simulator) instrument training.  
Comments? Suggestions? Questions? Let us know at mastery.flight.training@cox.net.  

See https://pilotworkshop.com 
 

Debrief: Readers write about recent FLYING LESSONS: 

Reader and well-known maintenance guru Mike Busch writes about last week’s LESSONS 
stemming from video of an engine-out glide in a Cessna 205: 

Two points worth mentioning about the N8478Z Cessna 205 emergency landing at Hillsboro: 

1. The prop was stopped due to the seized engine, which greatly reduced parasite drag (compared with 
windmilling glide that we usually practice). 

2. The pilot was a highly experienced glider pilot, which undoubtedly had a huge positive effect on 
his confidence and calmness. He was just flying another glider, just with a really mediocre glide 
ratio. (A telltale was when he told ATC which runway he was going to land on based on which way 
the smoke was blowing...this is the sort of thing sailplane pilots do instinctively. I used to fly 
NORDO gliders out of Tehachapi, CA and we always checked the smoke rising from the cement 
plant to judge the wind.) 

I absolutely agree that this dude was the epitome of pilot-in-command. Sheer perfection. 
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I had originally written a couple of paragraphs about propeller drag and the “bright spot in an 
otherwise very bad day” glide benefit of a completely stopped propeller. But I edited it out along 
with a lot of other extra word count. And you’re right—the Cessna pilot drew from his glider 
experience to turn this into a textbook (or YouTube?) case of commanding a potentially worst-
case scenario to achieve the best possible outcome. Thank you, Mike. 
More to say? Let us learn from you, at mastery.flight.training@cox.net.  

 

 
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 

PayPal 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.   

 
 

Check out the latest list of my Publications, Presentations and Webinars for 2022 
See http://www.mastery-flight-training.com/this_months_articles.html  

 
 

We’re almost there with the new Mastery Flight Training Inc. website. I’ll get back to posting pdf 
copies of FLYING LESSONS Weekly and other items to enhance our flying safety soon. Thanks 
for your patience, and for your financial support that it turns out I desperately need on this project. 
 
 
 

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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