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Aviation Investigation Final Report

Location: Rochester, Minnesota Accident Number: CEN10LA431
Date & Time: July 24,2010, 14:00 Local Registration: N124SH
Aircraft: Bell 47G-4A Aircraft Damage: Substantial
Defining Event: Loss of engine power (total) Injuries: 1 Fatal

Flight Conducted Under:  Part 137: Agricultural

Analysis

A witness reported that the agricultural helicopter was refueled and that the hopper was loaded with
chemical before departure. He reported that he saw the helicopter depart, that the engine sounded
normal, and that the helicopter's departure and flightpath appeared normal. He then saw a "brown puff of
smoke" come from the helicopter, and it subsequently descended and impacted a hill. A postaccident
engine examination revealed that the compressor rotor assembly had failed. The metallurgical
examination of the compressor rotor assembly revealed that a single first-stage compressor blade had
fractured in high-cycle fatigue. The microstructure, hardness, and chemistry of the first-stage
compressor wheel conformed to the requirements of the engineering drawing. No evidence of corrosion
was found near the fracture origin. The engine was installed on the helicopter during the last annual
maintenance inspection conducted 3 days before the accident. Evidence indicated that the engine was
installed properly. The reason for the fracture could not be determined.

Probable Cause and Findings

The National Transportation Safety Board determines the probable cause(s) of this accident to be:

The total loss of engine power due to a high-cycle fatigue fracture of a first-stage compressor blade. The
reason for the fracture could not be determined during postaccident examination.
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Findings
- |
Aircraft Compressor section - Fatigue/wear/corrosion

Not determined (general) - Unknown/Not determined
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Factual Information

History of Flight

(-
Maneuvering-low-alt flying Loss of engine power (total) (Defining event)

Autorotation Collision with terr/obj (non-CFIT)

On July 24, 2010, at 1400 central daylight time, a Bell 47G-4A, N124SH, sustained substantial damage
when it impacted the terrain after a loss of engine power at low altitude near Rochester, Minnesota. The
commercial pilot was fatally injured. The helicopter was registered to and operated by Scotts Helicopter
Services under the provisions of the 14 Code of Federal Regulations Part 137 as an agricultural flight.
The helicopter was en route to a field after it had refueled and reloaded its chemical load when the
accident occurred. Visual meteorological conditions prevailed at the time of the accident. No flight plan
was filed.

A witness, who was the spray truck driver, reported that the pilot returned from a spray run and had the
helicopter refueled and the hopper filled with chemical. The witness watched it depart toward a field
about a mile away. He stated that the engine sounded normal, and that there was nothing unusual about
its departure or flight path. Then he saw a "brown puff of smoke" from the helicopter in-flight, and the
helicopter almost immediately descended and impacted a small hill. The helicopter wreckage came to
rest on the other side of the hill. There was no ground fire.

The witness reported that the pilot had performed about 16 spray runs during the day, and that the pilot
looked healthy and normal before the flight.

Pilot Information
|

Certificate: Commercial Age: 68

Airplane Rating(s): Single-engine land Seat Occupied: Left

Other Aircraft Rating(s):  Helicopter Restraint Used:

Instrument Rating(s): None Second Pilot Present: No

Instructor Rating(s): None Toxicology Performed: Yes

Medical Certification: Class 2 With waivers/limitations Last FAA Medical Exam: July 13,2010
Occupational Pilot: No Last Flight Review or Equivalent: April 20,2010
Flight Time: 16000 hours (Total, all aircraft), 4500 hours (Total, this make and model), 5 hours (Last 24

hours, all aircraft)

The 68-year-old pilot held a commercial pilot certificate with single-engine land airplane and
helicopter ratings. The pilot's second class medical certificate issued on July 13, 2010,
required that the pilot "must wear corrective lenses." The pilot reported that his total flight time
was about 16,000 hours with about 150 hours flown in the last six months. The operator
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reported that the pilot had about 4,500 hours in a Bell 47 helicopter and about 1,000 hours in
single-engine airplanes. He flew his last biennial flight review in April 2010.

Aircraft and Owner/Operator Information
________________________________________________________________________________________________________________________________________|

Aircraft Make: Bell Registration: N124SH

Model/Series: 47G-4A Aircraft Category: Helicopter

Year of Manufacture: 1967 Amateur Built:

Airworthiness Certificate: Restricted (Special) Serial Number: 7599

Landing Gear Type: Skid Seats: 3

Date/Type of Last Inspection:  July 15, 2010 Annual Certified Max Gross Wt.: 2950 Ibs

Time Since Last Inspection: 5.2 Hrs Engines: 1 Turbo shaft

Airframe Total Time: 15020 Hrs as of last Engine Manufacturer: ALLISON
inspection

ELT: Not installed Engine Model/Series: A250-C10D

Registered Owner: SCOTTS HELICOPTER Rated Power: 317 Horsepower
SERVICES INC

Operator: SCOTTS HELICOPTER Operating Certificate(s) Agricultural aircraft (137)
SERVICES INC Held:

Operator Does Business As: Operator Designator Code:  CUHA

The helicopter was a Bell 47G-4A, serial number 7599, manufactured in 1967 with a normal category
airworthiness certificate. The helicopter seated three and had a maximum gross weight of 2,950 pounds.
In July 2003, the helicopter was configured for agriculture and pest control, and the airworthiness
certificate was changed to a restricted category. The last annual maintenance inspection was conducted
on July 21, 2010. At the time of the inspection, the helicopter had a total time of 15,020.2 hours and a
recording hour meter reading of 323.5 hours.

The helicopter was originally equipped with a Lycoming VO-540-B1B3 reciprocating engine. On June
24, 2003, the helicopter was equipped with an Allison 250-C20B engine, in accordance with
Supplemental Type Certificate (STC) SH657NW. Subsequently, Scott's Helicopter Sevices acquired the
helicopter. On July 21, 2010, the operator installed a 317 horsepower Allison T63-A-700 engine, serial
number AE-403309 BCEF, on the helicopter during the annual maintenance inspection. (The T63-A-700
is the military version of the commercial Allison 250-C10D engine) The engine had been removed from
N3094G on March 24, 2009, and had not been in service until its installation in the accident helicopter.
The engine total time was 3,782.8 hours with a time since overhaul of 2,026.8 hours at the time of the
annual maintenance inspection.

At the accident site, the recording hour meter reading was 328.7 hours, which indicated that the
helicopter was operated for 5.2 hours since the last annual maintenance inspection.
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Meteorological Information and Flight Plan
____________________________________________________________________________________________________________________________________________|

Conditions at Accident Site: Visual (VMC) Condition of Light: Day

Observation Facility, Elevation: RST,1317 ft msl Distance from Accident Site: 15 Nautical Miles

Observation Time: 13:53 Local Direction from Accident Site: 50°

Lowest Cloud Condition: Scattered Visibility 10 miles

Lowest Ceiling: Broken / 25000 ft AGL Visibility (RVR):

Wind Speed/Gusts: 11 knots / 15 knots Turbulence Type /
Forecast/Actual:

Wind Direction: 210° Turbulence Severity /
Forecast/Actual:

Altimeter Setting: 30.05 inches Hg Temperature/Dew Point: 33°C/22°C

Precipitation and Obscuration: No Obscuration; No Precipitation

Departure Point: Local Airstrip, IL Type of Flight Plan Filed: None

Destination: Local Airstrip, IL Type of Clearance: None

Departure Time: 13:26 Local Type of Airspace:

At 1353, the surface weather observation at the Rochester International Airport (RST), in
Rochester, Minnesota, located about 15 miles southeast of the accident site was: wind 210
degrees at 11 knots, gusting to 15 knots; visibility 10 miles; ceiling broken at 25,000 feet;
temperature 33 degrees Celsius; dew point 22 degrees Celsius; altimeter 30.06 inches of
mercury.

Wreckage and Impact Information
___________________________________________________________________________________________________________________________________|

Crew Injuries: 1 Fatal Aircraft Damage: Substantial

Passenger Injuries: Aircraft Fire: None

Ground Injuries: N/A Aircraft Explosion: None

Total Injuries: 1 Fatal Latitude, Longitude:  44.04972,-92.326385(est)

The examination of the accident site indicated that the helicopter was traveling on a northwesterly
heading. The initial impact point was a found on the front side of a small hill, and it had a red paint
transfer mark which was consistent with a tailboom strike. The tailboom was separated from the
fuselage and was lying about 10 feet from the main wreckage located on the back side of the small hill.
The main wreckage was found partially inverted on its right side, facing to the southeast. The main rotor
blades were found with the main wreckage. Except for one blade was broken from the blade hub, both
blades were intact and exhibited minimal impact damage to their leading edges.

A Federal Aviation Administration (FAA) airworthiness inspector examined the helicopter at the

accident site. Engine control continuity from the cockpit to the engine was verified. Drive train
continuity from the engine to the transmission, the main rotor, the tail rotor output coupling, and the tail
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rotor gear box were verified. Flight control continuity of the cyclic and collective from the cockpit to the
main rotor blade grips, and the tail rotor control continuity from the cockpit to the tail rotor blades were
verified.

A partial engine teardown was conducted during the on-site examination. The examination of the engine
revealed that there were no signs of uncontained compressor, turbine, or gearbox failure. Fuel and oil
filters were free of contamination. The compressor No. 1 bearing housing was torn from the No. 1
bearing struts, and the No. 1 bearing could not be rotated due to impact damage. The compressor
assembly was removed from the engine. The majority of the axial compressor blades were bent opposite
the direction of rotation. The turbine to compressor coupling was engaged with the no signs of damage,
and no damage was noted on the compressor shaft. The compressor could be rotated by hand, but with
some resistance due to the damage to the compressor blades and vanes. The combustion housing and
burner can exhibited no signs of cracks, hot spots, or abnormal wear. Metal fragments were noted at the
No.1 turbine stator, and the No. 1 turbine rotor blades were burned and eroded, with about 50 percent of
the blade span missing. The engine was shipped to the Rolls-Royce facility in Indianapolis, Indiana, for
further inspection.

An AG-NAV GPS navigation unit used for agricultural spraying applications was installed on the
helicopter. The unit was inspected by the manufacturer. It was determined that the hard drive was
damaged and no useful information was able to be obtained from the unit.

The pilot's handheld Garmin 496 GPS was found at the accident site. The unit was downloaded, but the
data retrieved from the unit for the last recorded flight did not provide information that was consistent
with the accident flight.

Medical and Pathological Information

An autopsy of the pilot was conducted on July 25, 2010, at the Mayo Clinic in Rochester,
Minnesota. The "Cause of Death" was noted as "multiple blunt force injuries due to a
helicopter collision." A Forensic Toxicology Fatal Accident Report was prepared by the FAA
Civil Aerospace Medical Institute. The results were negative for carbon monoxide, cyanide,
and ethanol. Ibuprofen was detected in the urine.

Tests and Research

On August 12, 2010, the engine was examined at the Rolls-Royce facility with FAA oversight. The
examination of the compressor rotor assembly revealed that a single first-stage blade had fractured at
approximately 1/3 span. All compressor blades exhibited extensive foreign object damage.
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On February 8, 2011, a metallurgical examination of the compressor and engine components was
conducted at Rolls-Royce with FAA oversight. The examination revealed the following:

1. The first stage compressor wheel airfoil cracked in high cycle fatigue, initiating subsurface and
emanating from a cluster of delta ferrite islands on the suction side airfoil approximately 0.36 inch
outboard of the root and 0.25 inch from the leading edge. No corrosion damage was found associated
with the crack origin.

2. The microstructure, hardness, and chemistry of the first stage compressor wheel conformed to the
requirements of the engineering drawing.

Additional Information
|

The pilot's Garmin 496 and the attaching mount were found at the accident site. The operator
reported that the pilot used it for navigation, and that the pilot mounted it on the cyclic.
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Administrative Information
|

Investigator In Charge (lIC): Silliman, James

Additional Participating Kevin Morris; FAA Minneapolis FSDO; Minneapolis, MN
Persons:

Original Publish Date: March 7,2014

Last Revision Date:

Investigation Class: Class
Note:
Investigation Docket: https://data.ntsb.gov/Docket?ProjectID=76741

The National Transportation Safety Board (NTSB) is an independent federal agency charged by Congress with
investigating every civil aviation accident in the United States and significant events in other modes of transportation—
railroad, transit, highway, marine, pipeline, and commercial space. We determine the probable causes of the accidents
and events we investigate, and issue safety recommendations aimed at preventing future occurrences. In addition, we
conduct transportation safety research studies and offer information and other assistance to family members and
survivors for each accident or event we investigate. We also serve as the appellate authority for enforcement actions
involving aviation and mariner certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and
we adjudicate appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB regulation,
“accident/incident investigations are fact-finding proceedings with no formal issues and no adverse parties ... and are
not conducted for the purpose of determining the rights or liabilities of any person” (Title 49 Code of Federal Regulations
section 831.4). Assignment of fault or legal liability is not relevant to the NTSB'’s statutory mission to improve
transportation safety by investigating accidents and incidents and issuing safety recommendations. In addition,
statutory language prohibits the admission into evidence or use of any part of an NTSB report related to an accident in a
civil action for damages resulting from a matter mentioned in the report (Title 49 United States Code section 1154(b)). A
factual report that may be admissible under 49 United States Code section 1154(b) is available here.
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https://www.ntsb.gov/about/organization/AS/Pages/aviation-classification.aspx
http://data.ntsb.gov/carol-repgen/api/Aviation/ReportMain/GenerateFactualReport/76741/pdf

