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Background  
 
On 31 August  2012 at 1100 hours 
local time, a Bell 407, N11SP, 
operated by the New York State 
Police (NYSP), was substantially 
damaged while conducting an 
emergency landing following a 
loss of control near Bath, New 
York. The pilot was not injured 
during the subsequent hard 
landing. 
           Photo Credit: FlightAware.com 
 
The pilot reported that he was in level flight at 2,500 feet MSL when the helicopter made an 
uncommanded pitch up and right yaw. In response, the pilot moved the cyclic fully forward and left. 
The helicopter pitched down but continued to spin to the right. The pilot reported seeing the tail boom 
of the helicopter pass in front of the windscreen. The pilot then fully lowered the collective, and the 
helicopter descended. When he saw the tops of trees outside the windscreen, the pilot fully raised 
collective. The helicopter landed hard but upright in wooded terrain, and the pilot was able to extricate 
himself from the aircraft. 
 
Following the accident, the helicopter was recovered by the NYSP and transported to NYSP’s 
facilities in Latham, New York for examination. 
 
The examination was conducted under the auspices of the National Transportation Safety Board 
which requested assistance from the FAA, NYSP, Rolls-Royce and Bell Helicopter. An examination 
was held at the NYSP’s hangar on 11 September 2012. This report presents the observations made 
during the investigation. 
 
Aircraft Information 
 
Model Bell 407 
Serial Number 53530 
Registration Number N11SP 
Airframe Total Time UNK Hours 
 
Engine Information 
 
Engine Model Rolls-Royce 250-C47B 
Rating: 650 Shaft Horsepower 
Serial Number CAE 847577 
Engine Total Hours 3285.3 Hours 
Engine Time Since Overhaul 1420.0 Hours 
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Wreckage and Impact Information 
 
The author did not visit the accident site. The helicopter was presented for examination at NYSP’s 
hangar, wrapped in shrink-wrap on a NYSP flatbed trailer. 
  

 
The landing skids, main rotor blades and tail boom had separated during the accident sequence, but 
were present on the trailer. The plastic wrap was removed and the wreckage was then examined. 
 
The fuselage exhibited 
substantial vertical impact 
damage. The landing skids had 
spread and fractured.  
 
All four main rotor blades had 
failed in overload near the blade 
grips; the exhaust duct had 
been crushed downward from 
main rotor blade contact.  
 
The pilot’s side chin bubble was 
fractured and the anti-torque 
pedals were found in the full left 
position. 
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The top of the forward cowling (“dog house”) exhibited extensive main rotor blade rub marks. 
 

 
The tail rotor assembly exhibited no evidence of rotational damage 
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Engine Examination 
 
Inspection of the engine exterior did not reveal any obvious signs of structural damage to the engine 
from impact forces or internal engine failure. The majority of the engine mounting structure was 
fractured. Only the forward, starboard-side mount had remained intact. The engine exhibited 
evidence of deflecting downward during the accident sequence, but was otherwise in its installed 
location. 

 Fractured Engine Mount 
 
All fuel, lube and pneumatic lines, 
coupling (“B”) nuts and their 
associated fittings were checked by 
hand for security. With the exception 
of the engine drain B-nut, all were 
found to be at least hand-tight. The 
engine drain B-nut was loose; this 
B-nut exhibited evidence of having 
impacted the rotating tail rotor drive 
shaft during the accident sequence. 
Its condition is not causal to the 
accident, however the rotational 
witness marks left by the nut on the 
drive shaft is positive indication of 
the shaft’s rotation at the time of 
impact.  
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The aft end of the tail rotor drive 
output shaft (“steel shaft”) had 
disengaged from its splined 
coupling at the aft firewall. The 
shaft and surrounding structure 
exhibited extensive rotational 
witness marks. There was 
insufficient evidence to determine 
if the shaft had decoupled in-flight 
or during the impact sequence. 
 
 
 
 
 
 
 
 
 
 
No evidence of oil or fuel leaks was observed in the engine bay, but the engine oil tank behind the aft 
firewall was torn from the fuselage. The liberated tank was examined and found to be breached and 
empty. The oil cooler fan was fragmented and exhibited minor rotational damage. 

 



New York State Police, CAE-847577, 21 August 2012 

7 

 
Inspection of the inlet plenum chamber 
did not reveal any evidence of foreign 
material or missing hardware. Inspection 
of the compressor inlet revealed no 
visible damage or signs of foreign object 
ingestion. A boroscope was inserted into 
the compressor inlet; no evidence of 
operational failure or foreign object 
damage was noted. The compressor 
rotated easily by hand. N1 drive 
continuity was confirmed.  
 
The power turbine was inspected by 
boroscope; no evidence of operational 
failure or foreign object damage was 
noted. The power turbine (N2) was 
rotated by hand. N2 continuity was 
established to the tail rotor drive output 
shaft and through the main transmission 
to the main rotor. Rotation of all engine 
components was smooth and quiet, with 
no unusual binding, noise or resistance. 
 
The fuel spray nozzle was removed and 
examined. The spray face exhibited 
normal carbon coating and the fuel inlet 
was clear of obstruction.  The nozzle was 
not disassembled.  
 
A boroscope was then inserted into the 
combustion chamber. There was no 
evidence of abnormal combustion, 
turbine damage or metal splatter. 
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Engine Control Unit Data 
 
The engine’s Electronic Control Unit 
(ECU) was not damaged. The 
Maintenance Terminal (MT) and Incident 
Recorder (IR) data was extracted and 
examined on-site. The IR records data 
points at 1.2 second intervals. Ten data 
points prior to the IR-triggering event are 
recorded; an additional 68 data points 
were then recorded. The IR stopped 
recording when power was lost to the 
ECU after the helicopter was on the 
ground and the engine shut down by fuel 
cutoff initiation from the cockpit.  
 
 
 
 
 
 

 
 
Data Points #1-9 
Examination of ECU IR data revealed normal engine operation for the first nine data points, 
consistent with level flight at an estimated 1,067 feet AGL (based on the difference between average 
P1 air pressure readings before the IR triggering event, and the average P1 air pressure readings 
after the aircraft impacted the ground).  
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Data Point #10 
The ECU recorded a 1% increase in main rotor speed (%Nr) and power turbine speed (%Np), with an 
accompanying decrease in engine torque (%Q), fuel flow (Wf pph) and inter-turbine gas temperature 
(MGT). Data point #10 shows collective pitch (%CP) remains constant at 58% during this transient. 
This data indicate a reduction of load being placed on the engine (decrease in %Q Torque), while a 
simultaneous increase in main rotor speed (%Nr). There is insufficient evidence to determine the 
cause of the decrease in %Q, however the pilot’s collective control remained at a constant 58% and  
did not move until after the upset event began. Inputs from the pilot’s other flight controls (cyclic and 
anti-torque pedals) are not monitored or recorded by the ECU.  
 
A reduction in fuel flow to the engine (from 300 to 268 pph) indicates the engine is responding 
appropriately to the reduced power demand from the airframe. 
 
Data Point #11 
Recorded 1.2 seconds after data point #10, data point #11 shows main rotor and power turbine speed 
of 109%, triggering the Incident Recorder with an overspeed condition. The data indicates that the 
engine controls are already responding to the overspeed by driving fuel flow down to 36 pounds per 
hour and a resulting gas generator speed (%Ng) of 83%. Data point #11 also shows the pilot to have 
fully lowered collective at this time. 
 
Data Points #12-37 
The next 22 data points indicate a bottoming of the collective and decent of the aircraft. The engine 
responds to the reduced power demand with a corresponding reduction in fuel flow. At data point #34, 
the collective is raised, presumably in order to slow the decent rate as the aircraft neared the ground. 
The engine responds to the increase in power demand. On data point #36, a torque spike of 156% 
occurs, which is consistent with a main rotor blade strike of either trees or the ground.  
 
Data points #38-78 
Data points #38 and beyond indicate a minimal torque value, which is consistent with the main rotor 
blades being severed. The collective remains near the full-up position, the throttle is closed and the 
fuel supply is cut off. At data point #79, electrical power is lost to the ECU and all recording stops. 
 
 
Engine Maintenance Records 
 

Component Serial Number Part Number TSO Total Time  
Engine CAE 847577 23063392 1420.0 3285.3 

Gearbox CAG 47577 23063393 New 3285.3 
Compressor CAC 45094 23065593 New 3285.3 

Turbine CAT 44812 23063354 1420.0 3285.3 
HMU JGALM0797 23078031 870.1 3285.3 
ECU JG6ALK0075 23088484 1067.6 3536.0 

Bleed Valve FF57424 23073353 870.1 UNK 
Fuel Nozzle 1YJ02827 23077067 965.9 UNK 
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Summary of Findings 
 
1. All damage to engine components can be attributed to ground impact. Examination of the engine 
revealed no signs of failure or malfunction.  
 
2. ECU data indicate no engine faults prior to the event. During the event, the engine responds 
appropriately to power demands up until the time of impact.  
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