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A. ACCIDENT EXAM 

 
Location: Continental Motors, Inc (CMI) 
Date:  Week of July 9, 2018 
Aircraft:  Cessna 421, N2655B  
NTSB IIC:  Alex Lemishko 

 

B. EXAMINATION PARTICIPANTS:  

 
Craig Hatch 
Air Safety Investigator 
National Transportation Safety Board 
4760 Oakland St., Suite 500 
Denver, CO 80239 

Phillip Grice 
Manager, Product Field Performance 
Continental Motors 

 
 

 
 
 

Joshi Deepak 
Senior Aviation Accident Analyst 
NTSB 
490 L’Enfant Plaza 
Washington, DC 
 
Turbocharger 
 
Les Doud 
Air Safety Investigator 
Hartzell Propeller/Hartzell Engine 
Technologies 
 
 

Mike Council 
Continental Motors 
Air Safety Investigator 

C. SUMMARY  

Examination of the recovered engine was conducted on July xx, 2018 at the facilities of 
Continental Engines, Mobile, AL.  
 
The Cessna 421C twini-engine airplane, N2655B, impacted the ground after an uncontrolled 
descent and in-flight breakup near Catawba, Wisconsin. The pilot and five passengers sustained 
fatal injuries, and the airplane was destroyed. 
 
air traffic control (ATC) and radar records, the airplane was flying about 10,000 feet mean sea 
level when the pilot queried the ATC controller about weather conditions in the vicinity. 
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Preliminary radar data showed the airplane between 10,000 and 10,500 feet in a slight left turn 
and then a descending right turn. After the right turn, radio contact was lost, and the airplane 
descended rapidly. 
 
Both engines were sent to CMI for examination.  
 

D. DETAILS OF THE INVESTIGATION 

 
The engine exam started with the engine identified as the left side engine,   

 
1.1 Exam Photos 

 

Shipping container; left engine noted 

 

Engine as received; from shipping container. 
 
Turbocharger was in the shipping container. 
 
Heavy damage impact damage is noted to the 
engine. Also must of the induction system 
(located top of the engine) was not in the 
shipping container.  Assumed these 
components were not recovered/identified on 
site. 
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Engine datatag 

 

Various components were removed from the 
shipping container and placed on the bench 

 

The engine was place on a stand, and readied 
for disassembly.    
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Only part of the two magnetos, remained. 
A detailed examination of the ignition system 
was not possible. 

 

Fuel pump was dissembled 

 

Remints of fuel injectors  
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Oil filter was cut open, and inspected for 
contaminates.  

 

Engine oil pump; dissembled.  

 

Both left and right side valve covers were 
removed:  no abnormalities noted with valve 
train 
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Cylinder were removed before splitting the 
case. 

 

Cylinder 1:  Engine was exposed to water, after 
accident; otherwise, no pre-impact anomalies 
noted.   

 

Case was opened.  Crankshaft, cam, and rods 
were visible.  Dried mud is noted throughout 
the engine.  
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Crankshaft and rod assembly. 

 
The left engine sustained heavy impact, and water damage during the accident. The condition of 
the engine limited the scope of the examination; however, no preimpact anomalies were noted 
during the exam of the engine.  
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A. ETAILS OF THE INVESTIGATION 

 
The airplane’s right-side engine was examined after the left engine. 

 
1.1 Exam Photos 

 

Shipping container; right engine noted 

 

Engine as received; from shipping container. 
 
Turbocharger was in the shipping container. 
 
 
 
  

 

Engine datatag 



 

Engine as shipped 

 

 
Engine as shipped, magnetos are noted in the 
photo. 

 

Heavy impact damage is noted to the bottom 
of the engine. 



 

Fuel injectors 

 

Fuel divider  

 
 

Fuel pump; the drive shaft, “shear pin”  was broken. 



 

The vacuum pump was dissembled.  The rotor 
was cracked, but the vanes were in place. 

 

Oil pump: no evidence of hard metal passage. 

 

Magneto testing 



 

 The cylinders were removed and inspected 

 

 
Rust/corrosion present from post impact water 
damage: The number six cylinder had heavy 
impact damage. 

  
Pistons after cylinder removal 



 

 
Crankshaft and connecting rods 



The right engine also sustained heavy impact and water damage during the accident. The condition 
of the engine and components limited the scope of the examination; however, no preimpact 
anomalies were noted during the exam of the engine.  
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Continental Motors 
Engine Component Information Sheet 

Serial: 2 92264 

Spec: GTSI 052017 B 

New/Rebuilt: (REBUILT) 

Shipper No.: M068 7 1 

Printed : 0810 11201 7 

Notes: 21 8001 

Sales Order No.: 218001 

Customer Name: COOPER AVIATION I NDUSTRI E 

Shipping Address: 2 2 WAYPOINT DRIVE 

Component Serial Number 
CRANKSHAFT E049011N 

CRANKCASE J8A39660RB 

DRIVE GEAR 2395V 

DRIVEN GEAR TN668 

L MAGNETO D239708FR 

R MAGNETO C109706FR 

FUEL PUMP C149721BR 

MANIFOLD VALVE C149712CR 

METERING UNIT C149708AR 

STARTER P059786 

ALTERNATOR Dl79707.0 

L. TURBO AA021392 

CONTROLLER AB023561 

OIL COOLER C971875466 

Assembled: 0510212014 

Shipped: 0512911 997 

Packed: 

Tested: 

I I 

I I 

All of t he info r mat i on p rovi ded herei n i s s ubject to veri f i c a t i on by the user . 
Continenta l Motors , Inc . ma kes no repres enta t i on o r warranty conce rnin g the a ccura cy or 
comp leteness of the inf o rmation and a s sumes no resp onsibility with r espect t hereto . 
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NTSB File No. CEN17FA248 
Cessna 421C, Catawba, WI 7/1/17 

 
Hartzell Engine Technologies 

Turbocharger Examination Field Notes 
 
Accident 
 
Accident Date: July 1, 2017 
Location: Catawba, WI  
Aircraft: Cessna 421C N2655B 
Engines: GTSIO-520-L (Left S/N: 825104, Right S/N: 292264) 
 
Turbocharger Examination 
 
Location: Continental Motors Group Analytical Lab, Mobile, AL 
Date: July 12, 2018 
Participants: Les Doud – Hartzell Engine Technologies Air Safety Investigator 
  Craig Hatch – NTSB Sr. Air Safety Investigator 
  Deepak Joshi – NTSB Aerospace Engineer Structures Lead 

Mike Council – Continental Motors Group Air Safety Investigator 
 
Turbocharger Description 
 
Model: TH08A70 
P/N: 465930-3 
OEM P/N: 641672-3 
Left S/N: Unknown, Right S/N: WHL05188 
 
Description:  The GTSIO-520-L engine on the Cessna 421C uses a “Variable Absolute 
Pressure” turbocharger system.  A single turbocharger is controlled by a variable 
controller that senses deck pressure (upstream of throttle valve), compares it to a 
reference absolute pressure, and adjusts the wastegate butterfly (controlling 
turbocharger speed) to maintain sea-level horsepower at varying altitudes.  It differs 
from the non-variable version, however, in that it is directly linked to the engine throttle, 
and through a system of cams and followers, adjusts itself to varying power settings, 
achieving the optimum deck pressure for a given throttle movement. A pressure relief 
valve, set slightly in excess of maximum deck pressure, is provided to prevent 
damaging overboost in the event of a system malfunction. A sonic venturi is 
incorporated to provide a constant source of compressed air to the cabin pressurization 
system.  An intercooler is added to cool the compressor outflow and increase cylinder 
charge air density.  A system schematic is shown in Figure 1. 
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Figure 1: Variable Absolute Pressure Turbocharger System 

 
 
As Received Condition 
 
The turbocharger systems were removed from the engines during the engine 
examination at Continental Motors Group and presented for examination in the 
condition shown in Photos #1 and #2.  The left turbocharger had noticeably more mud, 
dirt and debris lodged and packed into both the compressor and turbine areas.   
 
The right turbocharger had a yellow “field overhaul” data tag with “Rajay/Kelly 
Aerospace” names presented.  This data tag indicates the turbocharger was overhauled 
by a repair station at some date prior to approximately September 2010.  The name of 
the repair station and the precise date may be available in the engine logbooks.  The 
compressor housing had separated from the turbocharger assembly during the inflight 
breakup or impact; the V-band clamp was still in place and secured.  All of the intake 
and exhaust ducting was removed.  The turbine blanket was still in place and a 
mounting bracket was still attached.  The oil supply line was removed and the oil drain 
line was still attached.  The compressor backplate had one visible fracture/crack 
extending from the center to the edge. 
 
The left turbocharger data plate was torn from the unit during the inflight breakup or 
impact.  It’s serial number and service history are unknown.  The compressor housing 
backplate was fractured and fragmented; the compressor housing was displaced and 
contacting the compressor wheel.  There was a large amount of mud, dirt and debris 
packed into the compressor and turbine areas.   
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Photo #1 – Left turbo 

 
 
 

Photo #2 – Right turbo 
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Turbocharger Examination Findings 
 
A teardown inspection of the turbocharges was conducted, including removal of the 
rotor group.  The oil outlet drain fitting was removed before disassembly for visual 
access to the Center Housing.  The interior of the right turbo was wet with oil; the left 
had a small amount of oil visible in one area but was mostly dry and corroded with dried 
mud/silt deposits.  The following observations were made (see Photos #3 through #12): 
 

1. Both turbo chargers had fractured compressor backplates (right was cracked, left 
was fragmented).   
 

2. The rotor group was intact on both turbochargers.  Blade clearances varied on 
both turbochargers and appeared to contact the compressor housings.  The right 
rotor could be spin by figure force and the left could not be spun. 
 

3. Balance cuts were present on the turbine wheel hub of each turbocharger. 
 

4. There was some evidence of compressor wheel contact/rub on both 
turbochargers; the compressor housing had light rub marks and there was 
evidence of light rub on some compressor blade tips.   
 

5. There were also what appeared to be stationary blade impact marks on both 
compressor housings.  Both compressor wheels had blade impact damage 
indicating contact with the housing. 
 

6. Both compressor wheel nuts were present and secure. 
 

7. There was NO visible FOD damage on either the compressor or turbine side on 
both turbochargers. 

 
8. There was NO excessive exhaust build-up on the turbine housing walls or wheel 

surfaces of either turbocharger. 
 

9. There was NO evidence of oil leakage on either the compressor or turbine side; 
no oil residue or oily buildup on the wheels or in the compressor or turbine 
discharge ports. 
 

10. The compressor-end bearings appeared to have normal wear; radial holes clear 
and chamfers visible indicating sufficient lubrication. 
 

11. All piston rings on both turbochargers (compressor and turbine sides) were free 
of excessive coking, and free to expand and rotate in the grooves. 
 

12. The right turbocharger inboard thrust bearing had tooling marks adjacent to the 
pin on the upper surface, likely made from installation of the anti-rotation pin; it 
did not appear to interfere with function or performance of the bearing.   
 

13. The left rotating shaft was bent and the bend was consistent with the compressor 
housing/backplate and wheel impact damage.   
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14. When viewing the internal cavity of the Center Housings after disassembly, the 
following was observed: 

a. There was evidence of sufficient oil/lubrication 
b. There was NO evidence of coking  
c. There was NO evidence of excessive heat.   
d. There was NO evidence of FOD in the oil prior to impact with terrain. 
e. There was NO evidence of lubrication blockage prior to impact with terrain 

and all oil passages and radial holes were clear.   
 

15. The left turbocharger Center Housing had silt and water damage/corrosion 
suggesting is was submerged in water or water saturated soil for a period of time. 
 

16. The right turbocharger turbine housing had burnt/charred vegetation-type debris 
suggesting the housing was hot when it impacted terrain (Photo #12) 

 
 
 
Turbocharger System Components 
 
The following turbocharger system components were visually examined but not 
disassembled or tested. 
 
Right Engine 
 
Wastegate actuator (Photo #13) 
Garrett/Allied Signal Automotive data tag – Red color, “Factory Rebuilt” 
Customer P/N: C165006-0113 
Garrett P/N: 481064-9001 
S/N: BA025550 
 
The right wastegate actuator was fracture-separated from the wastegate assembly and 
the body was dented/impact damaged. 
 
Pressure Relief Valve (Photo #14) 
Rajay/Kelly Aerospace data tag – Yellow color, “Factory Overhauled” 
Customer P/N: C482002-0104 
Rajay P/N: 470930-9005 
S/N: KDR01366 
 
The right Pressure Relief Valve remained attached to the upper deck manifold and was 
not removed or inspection.  The cover/housing appeared intact.  Based on the current 
Hartzell Engine Technologies application table, the 470930-5 Pressure Relief Valve is 
used on the GTSIO-520-D and –H engines installed on the 421A and B models.  The 
421C with the GTSIO-520-L uses the 481040-1 Pressure Relief Valve.  Both valves are 
set to a maximum of 43.9” but the 481040-1 is altitude compensated.   
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Turbocharger Controller (Photo #15) 
Garrett/AiResearch Industrial Division data tag – bare metal “Factory Overhauled”  
Customer P/N: R633388-9 
AID P/N: 470836-3 
S/N: KJR0135 
 
The turbocharger controller was removed by Continental Motor Group personnel and 
was not disassembled or tested.   
 
 
Left Engine 
 
Wastegate actuator (Photo #16) 
Rajay/Consolidated Fuel Systems data tag – Blue color, “Factory Rebuilt” 
Customer P/N: C165006-0113 
Garrett P/N: 481064-9001 
S/N: DIO10839 
 
The left wastegate actuator mount was fracture-separated from the wastegate valve but 
the actuator shaft remained attached to the valve shaft.   
 
The left Pressure Relief Valve and Turbocharger Controller were not presented for 
examination and presumed not recovered from the crash site. 
 
 
 
Conclusions 
 
The turbochargers exhibited characteristics of normal operation with no evidence of 
distress prior to inflight breakup/impact.  There were no discrepancies noted that would 
prevent or degrade normal turbocharger operation prior to the inflight breakup/impact. 



 

  Page 7 of 12 

Photo #3 – Compressor inlet/wheels 
Left      Right 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo #4 –Turbine exit/wheels  
Left      Right 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo #5 – Compressor housing rub and wheel impact marks  
Left      Right 
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Photo #6 – Center housing internal condition  
Left      Right 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo #7 – Thrust bearing/collar condition  
Left      Right 

     (note silt deposits on left) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo #8 – Compressor-end bearing condition  
Left      Right 
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Photo #9 – Left shaft, piston ring and turbine wheel 

 
 
 

Photo #10 – Left shaft bent 
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Photo #11 – Right shaft/piston ring condition 

 
 

 
Photo #12 – Charred/burnt debris from right turbine housing 
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Photo #13 – Right wastegate actuator 

 
 
 

Photo #14 – Right Pressure Relief Valve 
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Photo #15 – Right Turbocharger Controller 

 
 
 

Photo #16 – Left wastegate and actuator 

 
 
 
 
 
 
 
 
 
 
 


	CEN17FA248
	A. ACCIDENT EXAM
	B. EXAMINATION PARTICIPANTS:
	C. SUMMARY
	D. DETAILS OF THE INVESTIGATION
	1.1 Exam Photos

	Engine Report R.pdf
	A. ETAILS OF THE INVESTIGATION
	1.1 Exam Photos





