No More Stall/Spin Accidents

Same Accidents

“Witnesses reported seeing the airplane bank sharply toward the runway, only a short distance from the airport and close to the ground, and then rapidly reverse direction with the nose of the aircraft going down so it was pointing almost straight toward the ground. Then the airplane hit the ground and burst into flames. All on board were lost.” Reports similar to that one describe a stall and resulting spin that occurred close to the ground—another accident from an aircraft turning to line up with the runway while exceeding the limits of safe flight. Looking at 100 accident reports, scrutinizing details of the type of aircraft, the airport location and more, doesn’t offer much insight, other than it has happened once again.
Each occurrence is, of course, a tragedy. However, the greater tragedy is that this accident report can be practically put on a hand stamp and reapplied to numerous fatal aircraft accidents, year after year after year. The only aspect of some of these accident reports is the N-number of the aircraft and the unfortunate pilot and passengers who are on board the plane and the name of the airport.

Who Is To Blame?
We must be doing something wrong. Pilots, flight instructors, flight examiners, regulators, inspectors—somebody must be able to reverse a significant cause of fatal aircraft accidents. The accidents are not limited to a region nor by type of aircraft either. These fatalities are repeated in light planes, twins, light jets, warbirds, rarely in airliners, though. The subject has received much attention, and corresponding regulatory, training and certification changes over the last fifty years, with some but not a dramatic improvement in eliminating this loss of life.

Whom do we blame? Naturally, the pilot flying the aircraft that crashes is to blame but it’s worth digging deeper into the whole civil aviation system to see if improvements can be made. What is missing in the aviation community’s background, skills, attitudes or practices that permit these accidents?
Let’s first examine why the accidents occur, the physical causes, then we can attempt to apportion blame, or better than that, address remedies. It’s ambitious to eliminate all such accidents but responsible to attempt to significantly reduce their numbers. A new approach may accomplish the task.
Physical Causes

Since about 80 percent of the stall/spin accidents occur at 1000 feet or less (AOPA’s Air Safety Foundation study of 465 accidents from 1991 to 2000; the FAA confirmed the same data in a study of 1700 stall/spin accidents)—looks like traffic pattern altitudes—it is worth addressing the common errors for pilots executing a poorly flown pattern and related training accidents. Let’s skip illegal low flying or “buzzing” and agricultural application flights and air show aerobatics, all performed at low altitude but outside of the normal traffic pattern procedures flown by the majority of pilots. And we can disregard commercial airline operations; their safety data differs from average civil aviation flying.
Staying within basic aerodynamic principles and common pilot practices to seek sources for these accidents is not difficult. An airplane needs to be stalled and receive a control input to produce yaw and it will spin. Not surprisingly, if it spins close to ground, typically in the traffic pattern, insufficient altitude will be available for the pilot to recover before hitting the ground. In essence: stall close to the ground, input yaw, spin and the airplane is in an unrecoverable situation.
A simple analysis would conclude that the airplane that is put into a spin arrived there from two fundamental, yet improper, control actions: too slow a speed (causing the stall) and uncoordinated flight (inducing the yaw), guaranteeing a spin. The solution appears simple as well: do not fly too slow in the traffic pattern. Does that mean we can identify a speed for each aircraft and then state, and enforce, “do not fly below ___ knots or you may risk injury and death”? It’s not that easy.
All aircraft have other control dimensions besides speed that will produce an unsafe flight condition that could cause a stall. I still hear the old adage flight instructors often parrot, “The airplane will stall at any speed and in any flight attitude. . . ” Maybe not an easy fete, but theoretically possible. If you can stall the aircraft and add yaw, then you can spin it in many different attitudes as well.
The Numbers

The stall/spin envelope of any airplane is expansive when we view additional contributing factors besides simply speed. For example, bank angle and the force of gravity (G’s) contribute to a higher stall speed than the one the aircraft has in level flight or in an unaccelerated (1 G) shallow turn. The effects of a steep turn illustrate the increased stall speed. A level 60-degree bank turn requires 2 G’s; with that gravitational force applied the stall speed becomes 1.4 times the level flight stall speed. (The stall speed increases by a multiple equal to the square root of the G force. Two G’s produces a multiple of approximately1.4—for purists it is 1.414213562). For a light aircraft that stalls at 50 knots the steep bank, level turn stall speed becomes 70 knots, a significant increase for the unprofessional or inattentive pilot who pulls back on the controls too hard or abruptly.

For the panicked pilot, hoping to jerk the aircraft around to line up with the runway, who would at one point might reach 4 G forces during the abrupt pull on the controls, the stall speed would double (the square root of 4 Gs produces a multiple of 2 for the stall speed). In an airplane with a fifty-knot stall speed such a pull would cause the airplane to stall at 100 knots. Since it is unlikely the airplane would be traveling at least 100 knots near a final approach path, that pilot could count on an accelerated stall, from which recovery may be difficult close to the ground. If the abrupt movements on the controls are not coordinated a spin would certainly result—with no potential for recovery. 
So our stall/spin victims have not succumbed to their fate from just low airspeed, we know that bank angles and G forces have, most likely, contributed too. We know what caused the airplane to crash, but why do the pilots permit the airplane to get in such a flight condition? Our real concern, the issue that has apparently baffled the aviation community, is, what can we do to prevent pilots from getting into such life-threatening situations?
Past Efforts

The stall/spin accident history has not been ignored. Data has been accumulated, statistics have been compiled and regulations have been changed. Safety programs have been initiated and advisory circulars have been distributed. Let’s review some of the approaches used to combat this potential for fatal accidents.
1. Spin Training

Training, if accomplished satisfactorily, should lead to proficiency. Training pilots to effectively recover from spins would, one would expect, provide them with the skills to recognize and recover from spins. The data appears to contradict that assumption. Spin training for private pilot applicants was required in the US until 1949. At that time the requirement was dropped. Many professionals claimed it was the wrong thing to do; however, the number of spin accidents, perhaps surprisingly, fell from that time to the present.

2. Spin-Proof Airplanes

Interestingly enough, it is possible to significantly reduce the probability that an airplane will spin by redesigning the wing. NASA works on projects of this type and tested the common Cessna, Piper, Beechcraft and Grumman American light planes decades ago. Basically, and perhaps oversimplifying a description of the process, designers added a drooped leading edge that aided the wing in delaying the stall to the wing tips of the airplane, improving low speed controllability and resistance to a stall/spin scenario.

Conclusions were that, first, the economics of spin-proofing airplanes did not merit redesigning the light aircraft: a notable increase in cost to avoid what was mostly a pilot technique in causing accidents would not pay off. NASA pilots could fly the modified aircraft throughout a wide range of speeds and banks angles without experiencing a stall/spin in the airplanes. Could lesser-experienced civil pilots do they same? And would customers pay more for the aircraft?
(American auto manufacturers, attempting to cooperate with Congress and federal regulatory agencies for autos, reviewed the data for “crash proof” cars in the 1970s. They reached the same conclusion: the potential for benefit did not justify the cost. For instance, would you pay $100,000 for a car that gets 10 miles per gallon, has a roll cage like a race car and could survive a 50-mile per hour head-on collision with another similar behemoth?) So, besides the economics of the redesigns not proving worthwhile, there would, predictably, still be airplanes destroyed and lives lost from poor pilot techniques.
Limiting light aircraft to a two-seat configuration also seemed to assist in spin-proofing. Again, though, the feasibility of producing only two-seat light aircraft seemed short sighted from both the consumer’s and manufacturers’ perspective.

Today, there are parachute-equipped airplanes (the Cirrus Airframe Parachute System) that have probably saved lives, but in most cases the airplane is a total loss. A contributing factor to safety, but not a complete answer. Pilots still wreck airplanes—of all kinds.
3. Instructor Training
Currently, instructors must have demonstrated proficiency in spin recognition and recovery by either an endorsement by the recommending instructor for their CFI check flight, or by accomplishing the maneuvers on the check flight with an examiner. You would think that would be beneficial.
Another interesting set of data comes from a study of fatal, stall/spin training accidents. In a whopping 91 percent of the cases reviewed by the Air Safety Foundation (40 of 44 accidents) instructors were on board the aircraft. So having a trained CFI in the cockpit is still no assurance of avoiding stall/spin accidents. They occur even on training flights, raising a few more issues, such as instructor proficiency, currency and standards for permitting students to depart from a safe flight envelope.
4. Pilot Training
Pilot training for general aviation pilots has improved. Supplemental training materials, safety training and reference materials—articles and studies—are all high quality references for reducing all types of accidents. Training syllabi, especially in 141 schools, is very standardized and monitored. Skills taught to new pilots are, for the most part, explained and practiced by the students during training.
It is then, no surprise that student pilots rarely are involved in a stall/spin fatal accident. Students and ATP-rated pilots make up only a small portion of the pilots involved in these fatal accidents. It may be reasonable to conclude that the trained, experienced and usually active pilots do not fit in the potential stall/spin accident group of pilots: the students because they (we can hope or expect) are enthusiastic, flying frequently and studying procedures, knowing they will called upon to demonstrate proficiency by their instructors; the experienced airline transport pilots because, if they actively are working, must pass check flights and fly, at least weekly.
By license category, commercial pilots and private pilots make up the vast majority of those who have had stall/spin accidents.
5. Procedural Training and Tips
If you read the popular aviation magazines you won’t have to wait long before clear, well-written techniques for avoiding stall/spin accidents will once again appear. Spin recovery techniques that are infallible for the majority of airplanes fill the pages—and they make a lot of sense. Current, active, professional pilots read and follow them. And they don’t stall and spin into the ground. But then they are not the pilots who wreck airplanes in stall/spin accidents—at least by the demographic data. It’s the inactive or undisciplined pilots who often do not participate in safety training programs or read aviation publications who have safety challenges.
Remedies

Given all the efforts to prevent stall/spin accidents, from pilot training to airplane modifications, none have dramatically reduced the number of fatal accidents in that category. However, we can learn from the data and conclusions that make sense from those accidents and the studies performed over the years. Let’s now apply that data and those conclusions to make a plan that will save lives.
Knowing that many of the past programs implemented to reduce stall/spin accidents have made contributions, learning from them, and applying the accident data, we can start with some basic premises from which we will be able to formulate a real strategy. The strategy will have to be both simple to understand and apply. First, the fundamentals.

Guidelines

1. The plan must not create more risks than it eliminates.
All of us have heard about youthful multi-engine instructors who brag about shutting down engines (really shutting them down) to show students “what it’s really like,” braving the risk of any number of events that could jeopardize the safety of the flight—just to show they have guts. Fools. 

We do not want to create more risks. I have seen too many simulated engine-out approaches and heard too many stories where practicing for an emergency was as dangerous, or more so, than the real thing.

2. Must be economically feasible.
Remembering NASA’s valiant efforts to produce a spin-proof airplane, it is unrealistic to believe that a very expensive or comprehensive change in pilot check outs, initial licensing requirements or other costly or difficult hurdles for general aviation pilots to conquer would actually be successful. For two reasons: one, because the cost would deter pilots from either flying altogether or encourage some workaround; and two, wide-sweeping modifications in the current scheme of licensing and monitoring pilots would fail administratively for lack of support.

3. Must be easy to implement the program nationwide
A complex or sweeping change will not be implemented, limiting even valid techniques and concepts, since few pilots or instructors will adopt it. Ease of use must be a primary goal.
4. Must consist of more than pilot flight control techniques.

There are hundreds, if not thousands, of how-to articles, circulars, flyers and training materials for spin avoidance, recognition and recovery. One more may be enlightening to the flying community; but will probably be read by those who do not need the training to stay alive.

4. Must be easy to understand and simple to apply.

If a change is suggested in flying procedures, techniques or regulations it must be straightforward enough to be embraced by the majority of pilots and flight instructors. New, complex, regulations take a long time to develop and are not always immediately understood by pilots. Any stall/spin-accident prevention program would need ready acceptance by those who can effect change in the aviation community—and they would have to do it with credibility, or it will not work.
Certainly there are many other criteria experts could apply to develop such a program to reduce stall/spin accidents. However, rather than spend more time and resources to exhaust the possible list of relevant criteria, let’s assemble a simple plan that will get results.

Three-Step Plan

Three of anything seems easy to remember, so that’s a plus. I suggest three steps that all meet the criteria we established above. The concept is simple but its implementation is the challenge. That will be easy if all of the pilots and instructors learn of the plan and exercise the discipline to make it work. It’s worth the effort because lives are at stake.
Step 1 – Set Standards

There are in place now precise standards for flying light aircraft at the private pilot skill level, specifically including turns, traffic patterns, stalls and spin awareness. The FAA sets them, and to earn a private pilot license all pilots must meet them. Advisory circulars offer detailed guidance, including stall/spin awareness and recommendations. Included in the standards are specific airspeed, altitude and heading tolerances for each maneuver. For example, a pilot must keep their altitude within +/- 100 feet and airspeed within -5/+10 knots. Bank angles are specified too. All pilots are supposed to maintain these standards on their check flight. What happens after the check flight? Have you ever flown with a licensed pilot who does not maintain these standards? 
Any pilot who flies within the standards set by the Private Pilot Practical Test Standards flies safely. We must assume that they follow the FARs and exercise good judgment as well.
The standards exist and are widely available. Of course, you say, everyone knows them. OK, it’s just Step 1; let’s go on.

Step 2 – Maintain The Standards
This step is the most difficult and probably the most critical. The standards are known, available and easily recognized and recalled by pilots in training and by flight instructors. So they are no mystery. Safe flight mandates adherence to these standards. Let’s see what we can do about that. It involves discipline, a human character trait that is often challenging to exercise—for everyone. 

The first exposure to safe flight guidelines—let’s call them safety standards—that new pilots experience is from flight instructors. What ever tolerance level the flight instructor accepts is what the new pilot will adhere to. If the instructor is lax about flying on an assigned or planned altitude, the student will follow the example set. If the instructor flies precisely but tolerates the student flying outside the prescribed limits throughout their training, the message to the student is clear: precise aircraft control is not important. After all, they may think, I can takeoff and land the airplane without difficulty most of the time. That attitude is established early in a person’s flying career, and it usually remains with them, unless they have some moving experience that changes their initial set of standards. They may be recommended for their license check flight, flying within limits on some days—maybe even on the check flight. But if the standard for safe flight is not something they are convinced they need to follow, their flying will reflect it throughout their remaining flying experiences for years to come.
So our first area to focus on for keeping pilots safe (and certainly not the only one) is with flight instructors. (I am one so I am pointing at myself too.) It is too easy to tolerate flight performance outside the limits. Here are some glances at reality that will support what I say:

1. Economics

There are more than one type of analysis that surfaces here. First, the student, typically, pays the FBO for an airplane and instruction. If they are told indelicately about their progress and capabilities they will either complain, quit flying training or seek a competitor for training. So there is pressure to generate revenue from the CFI’s boss and from the instructor himself/herself. Students today may be completing their training on a part-time basis, sometimes finances permitting. A flight this week, maybe not until after payday, skipping a week. So they want results for their investment too. Definite pressure.
2. Intimidation

Besides the economic pressure the instructor faces, they can easily be intimidated by either the student, their boss or time constraints of their own to get the student pilot to a specified proficiency level by a certain time or within a specific number of flight hours. More pressure.

3. Unwarranted Optimism

Hoping for the best, it’s convenient to assume or say to yourself, as an instructor, that the student will polish their skills with a little more experience; maybe they will improve after building their confidence from passing the license check flight. It might occur but is just as likely to not occur.

More rationalizations and real but dangerous assumptions enter into the flying training environment—no need to generate an extensive list—all of which contribute to a potential threat to safety at a later time.
Instructor standards, maybe call it tolerance, is the first hurdle to eliminating stall/spin accidents.

Closely related to the instructor’s role in establishing safe flying standards are the examiners’ activities, usually current or former instructors or aviation professionals themselves. Examiners have the distinction of serving as a safety net for the aviation community. If a prospective licensee does not meet the practical test standards for a license they have an obligation to require a retest on the unsatisfactory flight maneuvers. The vast majority must be doing just that because there are consistent percentages of applicants who require another check flight.

Pressures are on the examiners, though, similar to the flight instructors. (As an examiner who has issued a pink slip) it’s hard to tell a pilot who is expecting to receive a license or rating that it rained on their parade, so to speak. It makes the examiner the “bad guy.” And he/she may feel uncomfortable issuing bad news. And their reputation may, they could believe, suffer, translating into a loss of business. Rare, but it happens.

For the small number of instructors or examiners who feel pressure and may be intimidated the answer could be easy. Just think: do you want to read about this person some time in the future failing to safely fly an airplane, causing an accident?

Be professional, stick to prescribed standards and the pressures may sometimes surface but will disappear; when a professional attitude is maintained, safety accompanies it. If you are comfortable with yourself, your standards, and communicate professionally, never belittling others, safety prevails and you remain comfortable.
Now pilots. Their discipline, even skillful pilots, must be upheld long after their training. From attempting to research what works and what doesn’t, it appears that there is some influence from peer groups in any activity. (If kids are in a peer group where it’s not “cool” to do drugs, they typically don’t do drugs.) If pilots in the local aviation community frown on show-off maneuvers, there won’t be as many. If they share ideas about how to keep everyone safe—you and me included—it seems their efforts are successful. Acknowledging narrow escapes and “war stories” of sloppy flying, bad judgment or unwarranted risk taking as “OK” only encourages the undisciplined to repeat such incidents.
It takes discipline to seek a fellow pilot or instructor to assist in maintaining or building skills. Be willing to assist or refer pilots to professionals who can keep their confidence and skills up to known standards.
Step 3 – Currency

It’s a sleeper of a cause for accidents but an essential ingredient of a plan to stop stall/spin accidents. We have all read about pilots who have wrecked airplanes and learned they had not flown in months, or longer. Flying is a motor skill and a mental discipline; if you do not practice it your skills will deteriorate. You get “rusty.”
Pilots who are not current increase their risk of departing from safe flying standards. Current under what standard? Good question. There is no currency standard if you fly a light aircraft by yourself; the reg’s only protect unsuspecting passengers, paying or gratis, from the risks of a pilot who has not flown in more than 90 days.
Personal Currency

I would like to label a concept that is far more relevant than the passenger-carrying regulation when we are looking at preventing stall/spin accidents. I call it Personal Currency. I define it as the level of proficiency you have for the aircraft you are flying that keeps you safe. It may vary for each type of aircraft you fly.

Everyone’s skills deteriorate as time accumulates since the last time you flew that type of aircraft. (Flying a large commercial jet or high performance military jet doesn’t necessarily mean you are comfortable in a light aircraft if you haven’t flown it for several weeks or months.)

Each of us has to determine a realistic time interval between flights that will allow us to maintain safe, proficient flying in each type of airplane we fly. Personally, I have noticed differences in my skills, slower responses, etc., somewhere between two weeks and a month away from the cockpit. The time will vary between individuals, based on his/her flying history, ratings and aviation background. We set it ourselves. That means self-discipline (that discipline thing again!) We are responsible for our safety. Others can help, encourage, instruct or regulate us, but, ultimately, we set the standard for ourselves.
Action

Let’s review the specifics of who should do what to make the no-accident program effective. First, the CFIs can exercise the effort necessary to establish standards and tolerate no lesser performance from their students. Ditto for examiners. Then the most difficult part: the discipline that all pilots must apply to maintain their proficiency and current flying skills. We can do it. Let’s save lives.
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