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 HISTORY OF FLIGHT

On  April  2,  2000,  approximately  1150 Pacific daylight time, a Bell 47G-3B-1 helicopter, N3377H,
registered  to  and  being  operated by a commercial pilot, was destroyed when it struck a fence and
terrain  following  a rotor RPM loss while in cruise approximately three nautical miles southeast of
Stanwood,  Washington.    The  pilot, occupying the left seat, sustained minor injuries.  The center
passenger  sustained  serious  injuries  and  her husband, occupying the right seat, sustained fatal
injuries.    A  post-crash  fire  consumed  a  portion  of  the  helicopter.   Visual meteorological
conditions  prevailed  and  no  flight plan had been filed.  The trip was a sightseeing flight which
was  to have been conducted within 25 nautical miles of the departure airport, in accordance with 14
CFR  135.1(a)(5).    The  flight departed Arlington, Washington, approximately 1105 after picking up
the two passengers.

The  pilot  was  telephonically  interviewed  on  April  3,  2000, and reported that after departing
Arlington  and  flying  towards  the coast and then north to the mouth of the Stillaguamish River he
turned  inland  to  follow  the river (refer to CHART I provided by the pilot).  He reported that he
was  flying  about  60-70  mph.    Shortly  after crossing the bridge (refer to CHART II) he heard a
little  "clunk"  sound and then the engine started to race (RPM increased above what he normally saw
for  this  type  of  flight  regime).   There was no vibration, coughing, sputtering or other engine
indications.   As the engine RPM increased the (main) Rotor RPM began to decay. This all occurred in
a  very  short time (2 seconds). He maneuvered the helicopter toward a field along the north side of
the  River and never saw the electric fence.  He reported that he landed hard in a little right roll
and the helicopter came to rest on its right side.

PERSONNEL INFORMATION

The  pilot  held  a commercial certificate and reported a total of 5,777 hours of flight experience,
of which 1,187 were in the Bell 47 rotorcraft.

AIRCRAFT INFORMATION

Airframe  and  engine  logbooks,  as  well  as  a  computer printout provided by the pilot/owner for
N3377H's  trip  log,  were  reviewed.   The rotorcraft was equipped with a Lycoming O-435-25A engine
(the  military equivalent of the TVO-435-B1A), a 270 horsepower engine.  The engine was installed in
N3377H  on  March  2,  2000, having been previously removed from another Bell 47 rotorcraft on March
10,  1993,  at  a  total time since last major overhaul (TSMOH) of 507.8 hours, (refer to ATTACHMENT
EL-I).    There  was  no  evidence  within  the  logbook  that  the engine had been installed in any
rotorcraft or operated during the time interval between March 10, 1993, and March 2, 2000.

The  overhaul  had  been  signed off on December 17, 1984.  The total engine time (TSMOH) on the day
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before  the accident was 540.0 hours (32.2 hours since installation).  The last inspection conducted
on  N3377H  was  logged  as  an "annual" on April 2, 1999.  The total airframe time at that time was
recorded  as 6,471.8 hours (refer to ATTACHMENT AF-I), however, the trip log showed 6,468.2 hours on
the  same  date.    The following (and final) airframe log entry was the previously described engine
installation  and  no total airframe time was recorded.  The trip log showed a total time of 6,568.2
hours on April 2, 2000.

The  Lycoming  aircraft  engine assembly parts list manual contained a diagram of the crankshaft for
the  TVO-435-B1A  engine  showing the installation of an "Oil Jet" (refer to ATTACHMENT LYC-I).  The
jet,  which  was  a  1/8-27 National Pipe Thread (NPT) standard fitting, was a threaded plug (hollow
bolt)  with  a  small orifice drilled thorough the bolt cap designed to allow oil to pass out of the
end  of  the  crankshaft and up into the transmission so as to provide lubrication to the lower mast
bearing.    The  orifice  was  not greater than 0.025 inch in diameter.  With the jet not screwed in
place  within  its threaded insert, a greater amount of oil would have been allowed to flow into the
transmission  and  clutch  chamber from the 3/8 inch inside diameter threaded hole at the end of the
crankshaft.  The Overhaul Manual - AVCO Lycoming Vertical Helicopter Engines stated on page 9-14:

"9-85.    Oil  Jet or Pipe Plug.  Install either the oil jet or pipe plug in the threaded opening in
the  front  crankshaft  oil  plug  and  tighten  to  specified  torque.  See figure 9-18." (refer to
ATTACHMENT OM-I).

The  jet  was  to have been torqued to a minimum of 40 inch-pounds, as shown in the Lycoming Service
Table of Limits (refer to ATTACHMENT LYC-II).

Refer  to  DIAGRAM  A-A  which is a copy of the airspeed versus altitude chart taken from the flight
manual of the Bell 47G-3B-1 rotorcraft.

WRECKAGE AND IMPACT INFORMATION

On-site  examination  was conducted by an inspector from the Federal Aviation Administration's (FAA)
Renton  Flight  Standards  District  Office.   The rotorcraft was observed to have come to rest in a
flat,  green,  grassy  field  a  short  distance north of the east/west oriented Stillaguamish River
(refer  to  CHART  II).    Two  sets  of  electric fencing, separated by an approximate 10 foot wide
tractor  path,  were  observed  to  run  east/west  just north of the river.  The southernmost fence
consisted  of  metal stakes painted green with an approximate eight inch white section at the top of
each  stake.    Two  strands  of  un-insulated  wire were attached to the fence and the top wire was
observed  to  be  broken.    The northernmost fence consisted of rust colored stakes and the tops of
this  fence  was approximately two feet higher than the former fence due to a general upslope in the
terrain  toward  the  north.    Two strands of un-insulated wire were attached to the fence and both
wires  were  observed  to  be  broken.    One  of  the  wires  was  observed entangled in one of the
helicopter's skids at its final resting place.

The  rotorcraft  was  observed  approximately  65  feet north-northeast of the initial ground impact
marks  located at the northern edge of the northernmost electric fence (refer to photograph 1).  The
aircraft  was  observed at rest on its right side and all major components were located at the final
resting  place  or  within  a short distance thereof (refer to photograph 2).  A post-crash fire had
destroyed the cockpit/cabin area, including the cockpit instrumentation.

FIRE

The  pilot  reported  that  he observed a small fuel-fed post-crash fire under the right saddle tank
about  15 seconds after the aircraft came to rest.  The occupants were all removed from the aircraft
before they sustained any fire injury.

TESTS AND RESEARCH
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Post-crash  examination  and disassembly of the transmission revealed that the oil jet (hollow bolt)
which  screws  into  the forward end of the engine crankshaft was not within its threaded hole.  The
threaded  oil  jet  was  observed  lying loose within the cavity forward of the crankshaft (refer to
photograph  3).   Examination of the oil jet revealed random mechanical damage to the bolt's threads
characteristic  of  the  bolt  having  vibrated/bounced  around  within  the  cavity.    The overall
appearance  of the threads was clean and unworn.  The clutch assembly was examined and dimensionally
checked  with  no  discrepancies  noted.  The clutch pads were checked for thickness and found to be
within  acceptable  tolerances  and  without  excessive  wear  (refer  to  photograph  4).  The pads
displayed  their  diagonal  grooving  and  a  slight  satin-like  sheen  (refer  to  photograph  5).
Additionally,  the  pads as well as the interior of the clutch housing had a moderate coating of oil
on their surfaces (refer to photograph 6).

Post-crash  examination  revealed  no  other anomalies within the transmission assembly.  The engine
was  examined  with continuity of the crankshaft, camshaft and accessory drive gears being verified.
The  engine  oil  filter  was clear of particulates and debris, and compression on all six cylinders
was established during manual rotation of the crankshaft.

ADDITIONAL INFORMATION

On-site  examination  of  the  wreckage was conducted on April 2, 2000, after which the wreckage was
moved  to  the  Arlington airport and secured.  Post-crash examination of the wreckage was conducted
April  11,  2000,  and  the  wreckage  was  then  released  to Mr. Jim Stiger, representative of the
insurance company (refer to NTSB form 6120.15 enclosed).
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