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On November 21, 1992, about 0935 Pacific standard time, a Beechcraft Duke Model A60,
N100EK, crashed about 2 iniles west of Snoqualmie Pass, Washington, The pilot and five
passengers aboard were killed, and the airplane was destroyed. The airplane had departed
Boeing Field/King County International Airport at 0917 on an instrument flight rules flight plan
and was climbing to 17,000 feet mean sea level (msl) in moderate, mixed icing conditions
shortly before the accident. A performance study by the National Transportation Safety Board,
based on recorded radar data, winds aloft, and other information, disclosed that the airplane’s
indicated airspeed during climb ranged from 82 to 123 knots. After passing through ap-
proximately 13,500 feet, the airplane experienced two abrupt altitude excursions and then entered
a steep descending left turn. During the descent, the airplane accelerated to a speed in excess
of the "never-exceed speed" (V,.), sustained an in-flight failure of the airframe, and struck the
ground in a near vertical attitude. The Safety Board has determined that weather conditions
(including icing) and loss of engine power may have contributed to the accident. Several pilots
who had flown in the area that morning indicated that they had experienced a relatively rapid
accumulation of ice in clouds from 3,000 to 21,000 feet.

On October 29, 1980, a Beechcraft Duke Model A60, N7578D, was involved in a loss of
control incident in icing conditions near Leaksville, Mississippi. The airplane, cleared to flight
level 210, was climbing at about 100 knots indicated airspeed with the autopilot engaged. At
about 19,600 feet msl, according to the pilot, the airplane developed a violent vibration, pitched
down, and rolled rapidly to the left. He stated that during the attempt to recover control of the
aircraft, excessive resistance to aft and right control wheel inputs was encountered. He further
stated that aircraft control was temporarily regained at 14,000 feet, but that a similar vibration
was experienced and he again lost control of the airplane. When control of the airplane was
finally established, the altimeter indicated approximately 2,000 feet msl. The aircraft was
subsequently landed at Mobile, Alabama. Upon exiting the airplane, the pilot noted that the
right elevator outboard hinge bracket had separated and the outboard portion of the right elevator
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was bent down approximately 90°.

Beechcraft Duke Models 60 and A60 were produced from 1968 to 1973 while the Duke
Model B60 was produced from 1974 to 1982. The Safety Board is unaware of any accidents
in icing conditions involving the Duke Model B60. However, two other accidents involving
Duke Model 60 airplanes in icing conditions have claimed the lives of 14 other persons. These
accidents occurred near Jackson, Mississippi, on November 6, 1978, (N135D) and at Hatch,
Utah, on January 20, 1974, (N35D).

A review of the Beechcraft Duke Model 60 and A60 Pilot’s Operating Handbook/Airplane
Flight Manual (POH/AFM), including the FAA-approved sections, disclosed no specification or
precautionary performance advisory regarding the appropriate minimum airspeed to maintain
while operating in sustained icing conditions. Nor was there any discussion of the potential
hazards of operating at relatively low airspeeds in these conditions. However, the Beechcraft
pamphlet "Beecheraft Twin Engine (Piston) Airplane Safety Information,” which does provide
this and other information, has been incorporated in its entirety as an integral part of the Duke
Model B60 POH/AFM. The importance of maintaining an appropriate minimum airspeed in the
Duke 60 series airplanes during flight in icing conditions and the hazards of ice accumulating
on unprotected areas of the airplane is emphasized and explained in the following excerpt from
the Beechcraft safety information pamphlet:

Every pilot of a properly fully-equipped Beech airplane who ventures into icing
conditions must maintain the minimum speed (KIAS) for operating in icing
conditions, which is set forth in the Normal Procedures Section, and in the
Limitations section, of his Pilot’s Operating Handbook and FAA Approved Airplane
Flight Manual. If a minimum speed for flight in icing conditions is not specified in
the manual, the following indicated airspeeds must be maintained:

All Baron and Travel Air Models - 130 KIAS
All other BEECHCRAFT twin-engine models - 140 KIAS

The pilot must remain aware of the fact that if he allows his airspeed to deteriorate
below this minimum speed, he will increase the angle of attack of his airplane to the
point where ice may build up on the under side of the wings aft of the area protected
by the boots.

The fact or extent of ice build-up in unprotected areas will not be directly observable
from the cockpit. Due to distortion of the wing airfoil, increased drag and reduced
lift, stalling speeds will increase as ice accumulates on the airplane. For the same
reasons, stall warning devices are not accurate and cannot be relied upon in icing
conditions.

Even though the pilot maintains the prescribed minimum speeds for operating in icing
conditions, ice is still likely to build up on the unprotected areas (the fuselage and
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unprotected wing leading edge inboard of the engine nacelle). Under some at-
mospheric conditions, it may even build up aft of the boots despite the maintenance
of the prescribed minimum speed. The effect of ice accumulation on any unprotected
surface is aggravated by length of exposure to the icing conditions. Ice buildup on
unprotected surfaces will increase drag, add weight, reduce lift, and generally,
adversely affect the aerodynamic characteristics and performance of the airplane. It
can progress to the point where the airplane is no longer capable of flying. There-
fore, the pilot operating even a fully-equipped airplane in sustained icing conditions
must remain sensitive to any indication, such as observed ice accumulation, loss of
airspeed, the need for increased power, reduced rate of climb, or sluggish response,
that ice is accumulating on unprotected surfaces and that continued flight in these
conditions is extremely hazardous, regardless of the performance of the deicing/anti-
icing equipment.

The en route climbout of NIOOEK was conducted at airspeeds 17 to 58 knots lower than
the minimum airspeed for flight in icing conditions recommended by the manufacturer, The
reduced airspeeds would have required that the airplane’s angle of attack (AOA}) be increased
substantially - to as much as three and one-haif times the AOA required at the prescribed 140
knot minimum airspeed. The Beechcraft Duke 60 series AFM supplement for flight in known
icing conditions advises waiting until 1/2 to 1 inch of ice has accumulated before cycling the
surface deice system (deice boots). This may be misleading since it is equally important for the
pilot to be aware of the airplane’s AOA and the potential hazard of ice accumulating on the
underside of the wing aft of the deice boots and on other unprotected surfaces of the airplane.
Moreover, ice that forms on the empennage may be several times thicker than accumulated wing
ice, may exist even when no ice is visible on the wing and, under certain conditions, may be
incapable of being cleared. A residual ice accumulation on critical sections of the empennage
could result in a tailplane stall.

On March 27, 1980, a Beechcraft Model BE-200 Super King Air, N4561, crashed near
Parker, Colorado, shortly after encountering severe icing conditions during an enroute climb to
altitude. All 10 persons aboard were killed. The accident prompted a Safety Board review of
the flight manuals for several other airplanes certified for flight in known icing conditions, and
revealed that none contained any explicit operating specifications to prevent the accumulation
of ice on critical, unprotected areas of the airplane. Subsequently, on September 7, 1982, the
Safety Board issued the following recommendation to the Federal Aviation Administration:

Amend FAA-approved flight manuals, where applicable, to prescribe minimum
airspeeds and appropriate flight precautions during flight in icing conditions. (Class,
H, Priority Action)(A-82-118)

On September 2, 1986, the FAA, in response to this recommendation, issued Advisory
Circular (AC) No. 23.1419-1 "Certification of Small Airplanes for Flight in Icing Conditions."
Although the AC recommends that all AFMs contain procedures to optimize operation of the
airplane during icing conditions, including climb, holding and approach configurations, and
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speeds, the AC is neither mandatory nor regulatory in nature. As a result, the POH/AFMs
applicable to Beechcraft Duke Models 60 and A60, and many other aircraft, still do not contain
this essential information.

Since QOctober 1986, small general aviation airplanes operated under 14 CFR Parts 91 and
135 have been involved in 154 accidents that occurred during flight in icing conditions, The
icing conditions, which were determined to be either a direct cause or an important factor
contributing to the accidents, precipitated a variety of accident occurrences including loss of
engine power, in-flight loss of control, in-flight structural failure, and in-flight collision with the
terrain. A detailed review of these accidents prompts the Safety Board to believe that a
significant number of them might have been prevented if the pilots had been more
knowledgeable regarding the various ramifications of an icing encounter, for example, if they
had been better informed regarding aircraft performance degradation due to ice, the hazards of
an ice-induced tailplane stall, and the limited capability of aircraft certified for flight in icing
conditions to provide protection against freezing rain, freezing drizzle, and mixed icing
conditions.

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

Require that all pilot operating handbooks/airplane flight manuals applicable to
aircraft certified for flight in icing conditions contain precautionary operational
information to help ensure that ice will not accumulate on the undersurface of the
wing aft of the area protected by the deicer boots or on other unprotected areas of the
airplane. The information should include specification of a minimum indicated
airspeed that should be maintained during sustained operations in icing conditions.
(Class I, Priority Action)(A-94-137)

Issue an Advisory Circular (AC) concerning the flight of small general aviation
airplanes in icing conditions. The AC should contain current
technological/operational information aimed at helping pilots minimize the potential
hazards of an icing encounter and include specific explanatory material related to the
importance of maintaining an appropriate minimum airspeed during sustained flight
in icing conditions; the hazards of an ice-induced tailplane stall; the effects of flap
extension and airspeed on an ice-contaminated airplane; aircraft performance
degradation due to icing because of increased drag and stalling speeds; the relatively
high ice collection efficiency of tailplane surfaces; ways and means of reliably
determining the existence and extent of tailplane icing; and the limitations of aircraft
certified for flight in icing conditions to provide protection against freezing rain,
freezing drizzle, and mixed icing conditions. (Class If, Priority Action)(A-94-138)
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Acting Chairman HALL, and Members LAUBER, HAMMERSCHMIDT, and VOGT
concurred in these recommendations.
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— Brief of Accldenc (Continued)

File No, - 1043 11/21/92 SNOQUAIMIE PASS,WA A/C Reg. No. H1O00EK Time (Lel) -~ 0935 PST

Occurrence #1 IN FLIGHT ENCOUNTER WITH WEATHER
Phase of Operation CLIMB - TC CRUISE

Finding(s}
1. WEATHER CONDITION - FOG
2. WEATHER CONDITION ~ RAIN
3. WEATHER CONDITION - SHNOW
4. WEATHER CONDITION ~ ICING LONDITIONS
5, AIRSPEED - IMPROPER -
6. WING - ICE

Occurrancae #2 LOSS OF ENGINE POWER
Phase of Operation CLIMB

Finding{s}
7. REASON FOR OCCURRENCE UNDETERMINED

Occurrence #3 1.05S OF CONTROL ~ IN FLIGHT
Phase of Operatlion CLIMB

Finding{s)
8. AIRCRAFT CONTROL - NOT MAINTAINED - PILOT IN COMMAND

Occurrence #4 ATRFRAME/COMPONENT/SYSTEM FAILURE/MALFUNCTION
FPhase of Cperation DESCENT ~ UNCONTROLLED

Finding(s} :
9. ATRSPEED (VNE) - EXCEEDED - PILOT IN COMMAND
10. DESIGN STRESS LIMITS OF AILRCRAFT - EXCEEDED -~ PILOT IN COMMAND
11. HORIZONTAL STABILIZER SURFACE - OVERLOAD

Occurrence #5 IN FLIGHT COLLISION WITH TERRAIN/WATER
Phase of Operation DESCENT - UNCONTROLLED

Finding{s}
12. TERRAIN CONDITION - MOUNTAINGTS/HILLY

————Probable Causgg~——w-

The Natlonal Tranaportation Safety Board determines that the Probable Cause(s) of this accident was:
FATLURE OF THE PILOT TO MAINTAIN CONTROL OF THE AIRCRAFT, HIS FAILURE 70 PREVENT THE ATBCRAFT FROM EXCEEDING THE NEVER
EXCEED SPEED (VNE)}, AND SUBSEQUENT EXCEEDING OF THE DESIGN STRESS LIMITS OF THE AIRCRAFT. FACTORS RELATED TO THE
ACCIDENT WERE: WEATHER CONDITIONS (INCLUDING TCING CONDITIONS), IMPROPER AIRSPEED, AND LOSS OF ENGINE POWER FOR
URDETERMINED REASON(S}.
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