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On May 20, 1994, a Bell 2068 helicopter, N206HS, crashed while the pilot was 
executing an approach to a landing at a private helipad, near Ukiah, California. The pilot stated 
that the winds were gusting to an estimated 20 knots when he encountered an uncommanded 
yaw. He said he lost control and the helicopter crashed with no apparent control malfunction. 
The pilot received minor injuries. Although the Safety Board has not yet determined the 
probable cause of the accident, the circumstances of the accident indicate the involvement of an 
aerodynamic phenomenon of single main rotorlanti-torque rotor helicopters known as "loss of 
tail rotor effectiveness" &E), or "unanticipated yaw." 

On April 14, 1993, at 0347 eastern daylight time, another Bell 206B helicopter, N72HP, 
crashed during a descent for landing at a remote landing site near Lucasville, Ohio. The 
helicopter had been making a descending turn from an easterly heading toward the south for the 
final portion of the approach. The wind was reported to be from the east at about 12 knots. 
When the helicopter was 150 to 200 feet above the ground at a slow forward airspeed, it started 
to rotate clockwise. The pilot stated that as the helicopter started to yaw to the right, he applied 
left anti-torque pedal (opposite the turn) with no results. The pilot was unable to arrest the 
rotation, and the helicopter continued to rotate until it struck the ground. The helicopter was 
destroyed, and the pilot and one passenger received minor injuries. Investigators examined the 
main rotor and tail rotor, gearboxes, rotor drive trains, and the engine and could find no 
evidence of preimpact discrepancies. 

Comparison of the helicopter's performance and the characteristics of L.TE revealed 
similarities. As the helicopter approached a southerly heading, i t  would have been susceptible 
to uncoininanded right yaw by the crosswind, right turn, and slow forward airspeed conditions 
that existed at the time of the accident. The Safety Board determined that the probable cause 
of the accident was LTE, which resulted in loss of control of the helicopter. LJnfavorable wind 
was cited as a contributing factor.' 

'For more detailed information, read Brief of Accident File #0167, Lucasville, Ohio, 
April 14, 1993 (attached). 
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The Safety Board has investigated several other single main rotor/anti-torque rotor 
helicopter accidents resulting from uncommarided right yaw and issued recommendations to the 
Federal Aviation Administration (FAA) concerning some of those accidents. On August 2, 
1982, a Bell 206B helicopter crashed during a power line inspection flight. The helicopter was 
being operated at a slow forward airspeed when the pilot reported that the helicopter entered an 
uncommanded right rotation. The pilot applied left anti-torque pedal to arrest the turn with no 
success. Subsequently, the helicopter crashed and was substantially damaged. The pilot later 
stated that he had encountered LTE. The Safety Board found that the probable cause of the 
accident was the loss of tail rotor control for an unknown reason. Safety Board investigators 
found that the LTE was an aerodynamic occurrence related to the loss of control. 

'The Safety Board is aware of two studies of LTE in single main rotorlanti-torque rotor 
helicopters. One study was done by the Bell Helicopter Company in conjunction with the U.S. 
Army Safety Center (USAAVS). USAAVS was concerned about the high number of accidents 
attributed to LTE in the OH-58, the military version of the Bell 206B. The other study was 
done by the Royal AustIalian Air Force, Aircraft Research and Development Unit, and had 
findings similar to those stated in the USAAVS report. Bell Helicopter subsequently Ieported 
that unanticipated right yaw (LTE) is the occurrence of an "uncommanded right yaw rate which 
does not subside of its own accord and which, if not corrected, can result in the loss of aircraft 
control." The studies found that there are four distinct aerodynamic conditions associated with 
LTE: weathercocking, vortex ring state, main rotor disc vortex interference, and loss of 
translational lift. Both studies found that these four characteristics were relevant to the Bell 206 
style tail rotor, and suggested a recovery technique and the importance of adequately training 
pilots in  the recognition of and recovery from the LTE phenomenon. Bell Helicopter issued 
pertinent safety information to pilots and helicopter operators in Operations Safety Notice (OSN) 
206-83-10 and Information Letter (IL) 206-84-41. 

As a result of the cited 1982 accident and the aforementioned studies, on July 13, 1984, 
the Safety Board made the following recommendations to the FAA: 

Require the manufacturer to revise the FAA-approved flight manual for the Bell 
206 model helicopter to include the information on loss of tail rotor effectiveness 
provided in [Bell Helicopter] Operations Safety Notice 206-83-10. (A-84-67) 

Review and evaluate the substantiation data for the Bell 206 model helicopter, 
collected in flight testing, to show compliance with 14 CFR 27.143 . 
Controllability and Maneuverability, to verify that the rotorcraft is safely 
controllable and maneuverable during steady-state flight and during any maneuver 
appropriate to the type; if compliance is not verified, require appropriate 
modifications or limitations of the helicopter's flight envelope. (A-84-68) 
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In response to Safety Recommendation A-84-67, the FAA stated that i t  did not consider 
the information provided by OSN 206-83-10 to be appropriate for inclusion in the FAA-approved 
Bell 206 flight manual. The FAA responded further that the information provided in the OSN 
is not unique to Bell 206 helicopters hut  is generally applicable to all rolorcraft of the single 
main rotorhiti-torque rotor type. The FAA took several actions in 1984-198s to assure that 
LTE information was given broad dissemination. The FAA distributed Bell Helicopter OSN 
206-83-10 and IL 206-84-41 to all Flight Standards field offices for further dissemination of the 
information to helicopter pilots and operators through the FAA's accident prevention program. 
The FAA separately distributed the contents of the Bell IL to airmen holding FAA-issued 
helicopter pilot ratings. The FAA did not revise any of the advisory circulars (ACs) that 
addressed helicopter performance. 

The FAA reported that in the case of Safety Recommendation A-84-68, it did not 
consider a review of the Bell 206 flight test data substantiating compliance with the 14 CFR 
27.143 controllability requirements to be warranted because the Model 206 helicopter had been 
evaluated for compliance with the controllability and maneuverability requirements numerous 
times between 1963 and 1977, as the series evolved. The FAA did not interpret the Bell OSN 
or IL as an implication that the Bell 206 tail rotor niargin was inadequate. Based upon the FAA 
response, the Safety Board classified Safety Recommendation A-84-67 "Closed-Alternate 
Action" and Safety Recommendation A-84-68 "Closed-Acceptable Action". 

In a recent review of the FAA publications describing helicopter aerodynamics, the Safety 
Board has been unable to find adequate descriptions of LTE. The Safety Board believes that the 
flying public looks to the FAA for guidance in such matters and believes that the FAA AC 
program should address LTE. As a minimum, the Safety Board believes that the ACs should 
define and discuss LTE and describe the four conditions of the aerodynamic phenomenon, the 
proper recognition procedures, and the recommended recovery techniques. The Safety Board 
feels that these facts should be disseminated to the helicopter community so that the information 
will be readily available to current and future airmen to prepare them for and enable them to 
recognize the L.TE, reducing the potential for future LTE accidents. 

The Safety Board has found no civilian helicopter flight manuals that contained 
information on LTE. The U.S. Army OH-% flight manual thoroughly discusses the 
aerodynamic characteristics of LTE, the four aerodynamic conditions of LTE, warnings 
appropriate to L.TE conditions, and emergency recovery techniques. The Safety Board considers 
proper documentation of this phenomenon in the flight manual to be vital to the safe operation 
of the Bell 206B and other similar helicopters. 

The Safety Board is aware that the U S .  Army plans to remove all OH-58 aircraft (about 
1,800 helicopters) from its inventory. As these aircraft are placed into surplus status, many will 
be converted to public (law enforcement, parks, local governments, etc.) and private use. The 
Safety Board is concerned that civilian pilots unfamiliar with LTE may be vulnerable to LTE 
accidents when they begin to operate these aircraft. 
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Recent accidents indicate that there is a continuing need to educate and train helicopter 
pilots to prevent future LTE accidents. The Safety Board is concerned that in the 10 years since 
the FAA disseminated LTE information to pilots, the applicable flight and owners manuals and 
FAA ACs have not been revised to educate pilots about the phenomenon. In reviews of the 
pertinent regulations appropriate to pilots' skills, knowledge, or experience, including the 
Practical Test Standards, the Safety Board has found that references to LTE are lacking or 
nonexistent. The Safety Board feels that each helicopter susceptible to LTE should have in its 
FAA-approved flight manual adequate discussions, warnings, and recovery steps appropriate to 
the LTE phenomenon. 

Therefore, the National Transportation Safety Board recommends that the Federal 
Aviation Administration: 

Issue to all owners, operators, and pilots of single main rotorhiti-torque rotor 
helicopters a Flight Safety Notice to convey the information contained in Bell 
Operations Safety Notice 206-83-10 and Information Letter 206-84-41. (Class 11, 
Priority Action)(A-94-139), 

Strongly encourage the manufacturers of single main rotodanti-torque rotor 
helicopters to include in the operator's handbook and flight manual discussions 
of the characteristics of and recovery techniques from the phenomenon known as 
loss of tail rotor effectiveness (unanticipated yaw). (Class II, Priority Action) 
(A-94-140) 

Amend the Helicopter Practical Test Standards to include appropriate references 
and questions addressing loss of tail rotor effectiveness (unanticipated yaw). 
(Class 11, Priority Action)(A-94-141) 

Include in the next Ievision to the Basic Helicopter Handbook (AC 61-13), a 
thorough discussion of loss of tail rotor effectiveness (unanticipated yaw) and 
recommended recovery techniques. (Class 11, Priority Action)(A-94-142) 

Acting Chairman HALL, and Members LAUBER, HAMMERSCHMIDT, and VOGT 
concurred in these recommendations. 

By: 
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