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On November 1, 1985, a Beecheraft Bonanze A36TC, N366K, experienced an engine
fajlure shortly after take off from the Bismarck Municipal Airport, Bismarck, North
Dakota. (See attached Brief of Aeccident.) The airplane was damsged substantially as a
result of the subsequent emergeney landing and the pilot and passenger were injured
seriously. The investigation of this accident by the National Transportation Safety Board
revealed that the pilot may have inadvertently activated the emergency fuel pump switch
while intending to retract the flapg, thereby flooding the engine. The switches for the
emergency fuel pump and the flaps are located adjacent to each other.

A review of Safety Board accident statisties from 1980 through 1985 regarding the
Beecheraft A36TC revealed six additional instances of engine failures that may have been
the result of inappropriate selection or misuse of the emergency and/or suxiliary fuel
pump. For example, on September 24, 1984, the pilot of a Beecheraft A36TC, N305MM,
experienced a complete power loss at 2,300 feet m.s.l. while descending from 3,000 feet
for an approach to the Lafayette Airport, Lafayette, Indiana. (See attached Brief of
Accident.) The pilot stated that he had left the auxiliary fuel pump switeh on during the
eruise portion of the flight because the engine ran rough when the switeh was turned off.
The pilot stated that after the engine failed, he switched fuel tanks, changed to high fuel
boost, and also activated the emergency fuel pump switeh, but he was unable to restart
the engine. The airplane subsequently was landed gear up in a field. The Safety Board's
investigation revealed that the pilot may have retarded the throttle to idle during the
descent without & corresponding leaning of the mixture, causing engine combustion to
cease because of & too rich fuel-air mixture.

The Pilot Operating Handbook and Federal Aviation Administration (FAA) Approved
Airplane Flight Manusal for this mirplane carries a caution note in its Normal Procedures
section against retarding the throttle to idle during deseent. The Emergency Procedures
section of the handbook also carries a specific procedure, "Retarding Throttle to Idle,"
under the subject "Engine Failure." In fact, the sensitive nature of the fuel system of this
airplane to other than optimum fuel flow conditions was demonstrated during the
investigations of the above mentioned accidents. An engine runup, conducted after the
airplanes were recovered, revealed that when high fuel boost (i.e. emergency fuel pump
switeh on} was supplied to the engines at various power settings with the mixture control

at rich as well as lean positions, the engines would stop without warning due to engine
flooding.
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It is evident that the operation and procedures for the turbo-charged Beech Bonanza
engine is quite unlike normally aspirated airplane engines and requires intimate knowledge
of the fuel system and engine characteristics under various temperature, pressure
altitude, and power setting conditions. Furthermore, there are certain human factors
considerations--certain emergeney procedures dealing with failures of the engine or fuel
systemm components are conducive to inappropriate behavior and regression toward
previously learned habit patterns, aggravating the emergency situation rather than
resolving it. For instance, when experiencing engine problems, including a failure, it
would be natural for a pilot to retard the throttle, advance the mixture control, and turn
on the fuel boost pump, as part of the initial emergency procedure. In the case of the
A36TC, however, such actions almost certainly will cause engine flooding, further
aggravating the emergeney. In fact, one particular procedure in the Pilot's Operating
Handbook for restarting the engine instructs the pilot to turn off the auxiliary fuel pump,
to advance the throttle, and to lean the mixture. -

The Beech Aireraft Corporation is well aware of the sensitivity of the fuel system
of the A38TC to other than optimum fuel flow conditions. It recently devised an
engineering change to the fuel system. This change involves increasing the size of the
fuel supply lines from the fuel tanks to the engine driven fuel pump from the present 3/8
inch gize to a 1/2-inch diameter, eliminating the automatie feature for high auxiliary fuel
boost, and removing the emergency fuel pump switeh. This change was devised because
Beecheraft's service operating experience showed that, despite several Executive Airplane
Service Communiques and & Class II Service Instruction on the operation of the fuel
systems, pilots continued to misuse the features of the fuel system. The fuel system
modification was developed in Mandatory Serviee Bulletin No. 2033 and was issued on
August, 1985,

The Beech Aircraft Corporation evidently strongly believed that the modifieations
embodied in Serviee Bulletin No. 2033 should be made as demonstrated by its designation
of the Serviee Bulletin as mandatory, and by assuming all costs for the parts and the labor
necessary to accomplish the change. Additionally, Beech developed a staff study in
support of a request to the FAA's Aireraft Certifiecation Office for an Airworthiness
Directive (AD) on the A36TC fuel system. The staff study emphasized the fact that a loss
of power may occur on takeoff when the high/low switeh position of the auxiliary fuel
pump is selected improperly prior to takeoff. Four accidents were cited in which this
switeh position might have been a factor. The request for an AD was forwarded to the
FAA's Central Region on March 11, 1985.

On April 16, 1985, the FAA denied the request for an AD. The letter cited the lack
of information to determine conelusively that misuse of the auxiliary fuel pump switch
was the cause of aceidents; it also cited the lack of data from FAA and Safety Board
sources in support of the AD request.

The Safety Board is of the opinion that the issuance of an AD should not be based on
the number of accidents that have occurred. Rather, the need for an AD should be based
on the failure potential of equipment and components as embodied in the design.

In this particular case, the Safety Board's examination of the A36TC fuel system,
the normal and emergency procedures associated with that fuel system, and the eclear
potential for inappropriate procedural pilot behavior, have convinced the Safety Board
that the Beech Aireraft Corporation seted prudently in requesting the issuance of an AD
to enforee compliance with the Mandatory Service Bulletin. The Safety Board believes
that the FAA was remiss in denying the AD request.
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As a result, the National Transportation Safety Board recommends that the Federal
Aviation Administration.

Issue an Airworthiness Directive to owners and operators of A36TC
Beech Bonanza airplanes serial No. EA-1 through EA-241 and EA-243
through EA-272, requiring compliance with the fuel system modifieations
specified in Beecheraft Mandatory Serviee Bulletin No. 2033 on or
before a date no later than the next scheduled airplane inspeection.
{Class II, Priority Action) (A-86-123)

BURNETT, Chairman, GOLDMAN, Viee Cheirman, and LAUBER, and NALL,
Members, concurred in this recommendation.

im Burnett
Chairman
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