NATIONAL TRANSPORTATION SAFETY BOARD <RANS,
Office of Aviation Safety
19518 Pacific Highway South Room 201
Seattle, Washington 98188

April 7, 2010

ENGINE EXAMINATION

A. ACCIDENT

Place : Eliza Island, Washington
Date - August 4, 2009

Vehicle : Piper PA28R-200, N1KU
NTSB Accident Number : WPR1OLAGS

NTSB Investigator : Joshua Cawthra

B. DETAILS OF EXAMINATION

Examination of the recovered engine was conducted by the above
referenced Safety Board investigator on April 7, 2010 at the
facilities of Avtech, Maple Valley, Washington.

Examination of the recovered engine, a Lycoming 10-360-C1C,
serial number L-8157-51A, revealed that it remained attached to
the airframe via all 1ts mounts. A heavy amount of oil residue
was observed throughout the engine compartment area, mostly
between the engine and engine firewall. All engine accessories
remained attached to their respective mounts. The throttle,
mixture, and propeller governor control cables remained attached
to thelr respective attach points on the engine.

Photo 1: View of the airframe and engine as Photo 2: View of the engine.
recovered.
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Photo 3: View of the engine. Photo 4: View of the aft side of the engine.

A hole In the crankcase was observed above and aft of the
cylinder number four bay. A crack in the crankcase observed
originating from the hole to an area just above the number two
cylinder. An additional crack was observed originating from the
left side of the crankcase backbone, extending to the number two
cylinder bay, between the intake and exhaust valve rocker arm
pushrods. Additional damage was observed on the upper left side
of the aft accessory case.

The engine was removed from the airframe to facilitate
disassembly and subsequently placed on an engine stand. During
removal of the engine accessories, it was noted that the fitting
that attached the propeller governor high pressure oil line from
the nose of the crankcase to the propeller governor was loose.

Photo 5: View of the aft side of the engine. Photo 6: View of the front side of the engine.
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Photo 7: View of the right side of the engine.

Photo 8: View of the left side of the engine.

Cylinders number one and three remained attached secure to the
engine crankcase. Both of the number one and three cylinder
skirts exhibited mechanical damage.

Photo 10: View of cylinder number one.
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Photo 11: View of cylinder number three.

Photo 12: View of cylinder number three.
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The number two cylinder was slightly displaced from the
crankcase. The upper rear crankcase deck stud and hold down nut
were separated. The cylinder exhibited mechanical damage to the

cylinder skirt.

Photo 14: View of cylinder number two.
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Photo 15: View of cylinder number two.

Photo 16: View of cylinder number two.

The number four cylinder was partially displaced from the engine
crankcase. The top two cylinder hold down nuts and a portion of
the crankcase deck studs were separated. The nuts and portions
of the deck studs were subsequently located between the cylinder
and engine baffling. The top forward through bolt nut was loose
on the through bolt. The lower forward through bolt nut was

separated from the through bolt.

The cylinder exhibited

mechanical damage to the cylinder skirt.
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Photo 17: View of cylinder number four.
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Photo 19: View of cylinder number four.

Photo 20: View of cylinder number four.

The number one connecting rod remained attached to the
crankshaft and exhibited severe thermal damage and discoloration
at the connecting rod cap and yoke.

Photo 21: View of the number one connecting
rod.

Photo 22: View of the number one connecting
rod.
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The number two connecting rod was

mostly separated from the

crankshaft at the rod yoke. The number two connecting rod
exhibited severe thermal discoloration and damage at the

connecting rod yoke and cap.-
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Photo 23: View of the number two connecting
rod.

Photo 24: View of the number two connecting
rod.

The number three connecting rod was separated from the
crankshaft at the connecting rod cap. The number three
connecting rod exhibited mechanical damage.

[ b -

Photo 25: View of the number three connecting
rod.

Photo 26: View of the number three connecting
rod.

The number four connecting rod was separated from the
crankshaft. The rod cap was separated from the connecting rod

yoke.
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Photo 27: View of the number four connecting
rod.

Photo 28: View of the number four connecting
rod.

The crankshaft was

intact and exhibited severe thermal

discoloration at the number one and two connecting rod journals.

Additional thermal discoloration

was observed to the crankshaft

cheeks adjacent to the number one and two connecting rod

journals.
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Photo 29: View of the engine crankshaft.

Photo 30: View of the engine crankshaft.

The camshaft was intact and exhibited mechanical damage.

camshaft gear cluster was intact

The
and undamaged.
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Photo 31: View of the engine camshaft.

Photo 32: View of the engine camshaft.

The number one and three cylinder side of the crankcase
exhibited mechanical damage to the upper rear areas of the
cylinder bays. The upper portion of the number two and four
cylinder side of the crankcase was displaced from crankcase.
Mechanical damage was noted surrounding the remainder of the

cylinder bays.

Photo 33: View of the one-three side engine
crankcase.

Photo 34: View of the two-four side engine
crankcase.

The forward main bearing was intact and exhibited some wear.
The iIntermediate main bearing was intact and exhibited thermal
discoloration. The iIntermediate bearing was worn through the
babbit layer, exposing the copper layer. The rear main bearing
was intact and exhibited some wear and thermal discoloration.
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Photo 35: View of the forward, intermediate,
and aft main bearings.

The o1l sump was intact and undamaged. The oil sump was removed
from the engine. About 1/2 quart of residual oil and debris was
observed within the oil sump. Within the debris, portions of
connecting rod, cylinder, piston, crankcase, and bearing
material was observed. The oil pickup tube and screen was
intact and contained metallic debris.

Photo 36: View of the oil sump and oil sump Photo 37: View of the oil sump contents.
contents.
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Photo 38: View of the oil sump contents.

Photo 39: View of the oil sump contents.

The oil filter remained attached to the engine. The oil filter
was removed and cut open. Metallic debris was observed within

the oil filter element.
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Photo 40: View of the oil filter element.

Photo 41: View of the oil filter element and
housing.

The o1l pump was intact and appeared undamaged. The internal
oil pump gears were intact, oil coated, and undamaged. The
internal oil pump cavity exhibited signatures consistent with

slight hard particle passage.
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Photo 44: View of the oil pump.
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Photo 45: View of the oil pump.

The left and right magnetos were not examined.

Photo 47: View of left and right magnetos.
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The propeller governor was intact and undamaged. The propeller
governor was retained for further examination.

Photo 48: View of the propeller governor.
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