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ENGINE TEARDOWN/RUN REPORT 
INSPECTOR STATEMENT 

Engine Model: Con~inental TSI0-520-NB (Left Position) 
Engine Serial NumJer: 218706-R 

Aircraft Make: Ces~na 
Aircraft Model: CEt414A 
Aircraft Serial Nuniber: 414A0463 
Registration Numb,r: N2735A 

Date ofExaminatiot: September 12-15, 2016 

Requesting FAA O:t'fice: 
Nina McBride; A viat~on Safety Inspector, FSDO-S0-09 
NTSB: Timothy Moqville 

Accident/Incident ~umber: ERA 16 FA 279 
I 

Investigation Party:\ 
Jack E. Clark----Biroiingham, AI. FSDO S0-09 
Earnest C. Hall-Te~tron Aviation (Beechcraft, Cessna, Hawker) 
Phillip Grice---Conti,ental Motors, Mobile, AI. 

Description of EngiJe: 
520 cubic inch displafement, six cylinder air cooled, horizontally opposed, fuel injected, 
Turbo-charged engin~, developing 310 horsepower at 2700 RPM (take-off/max 
continuous) and 240 horsepower at 2450 RPM recommended cruise. This engine has 
modified in accordan~e with STC 191 04 SC by RAM Aircraft, increasing horsepower to 
335 HP @ 2700 RPM. 

Initial Inspection: I 
Aircraft engine was lqcated in the Analytical Department at Continental Motors, Mobile, 
Alabama. The engine !was removed from a shipping container and placed on an engine 
stand. This engine w~ received with the magnetos, harness, spark plugs, fuel system, 
exhaust system, alte~ator, vacuum pump, tach generator, propeller governor, turbo 
charger, wastegate, tutbo controller, over-boost valve and engine baffling. 

Initial inspection reve~ed impact damage to the lower portion of the engine involving the 
oil sump, starter adap~er, starter (missing), exhaust system and salt water 
emersionlcorrosion damage. Examination of the crankshaft flange revealed cracks in the 
radius area behind thejflange and several through bolts nuts were found either missing or 
cracked, through bolt~ with nuts still attached were found backed away from cylinder 
flange and impacted i$-to cylinder barrel fin~ 
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Engine Disassemblj: 

• Engine baffld, exhaust system were removed to expedite the engine run. The oil 
sump, starteriadapter were removed and replace with serviceable slave starter, 
starter adapter and oil sump. 

• Magneto timjng was checked: right magneto 23 degrees; left magneto 25 degrees 
(RAM STC r~quires right magneto 21 degrees and left magneto 23 degrees). 

• Magneto's whe removed, disassembled, dried, cleaned, reassembled and tested. 
I 

Magneto's Wfre reinstalled on engine and timed as originally found (right 
magneto 23 ~egrees; left magneto 25 degrees). 

• No disassemqly required for the crankcase and power section, however, through 
bolts nuts wete found either missing or cracked, through bolts with nuts still 
attached wer~ found backed away from cylinder flange and impacted into cylinder 
barrel fin. A ~1ampling of through bolt nuts was sent to Continental Motors 
Metallurgical Department for examination. 
Top# I Cylin .er-nut attached split/cracked 
Bottom#l Cy~inder-nut missing 
Top#2 Cylinqer- nut attached; thru bolt backed out 
Bottom #2 C)j-linder-nut missing 
Top#3 Cylinder-nut attached split/cracked 
Bottom#3 Cy~inder-nut attached; thru bolt backed out 
Top#4 Cylin~er-nut attached; thru bolt backed out 
Bottom#4 Cy inder- nut attached; split/cracked 
Top#5 Cylin ,er-nut missing 
Bottom#5 Cytinder-nut attached; thru bolt backed out 
Top#6 Cylindbr-nut missing 
Bottom#6 Cylinder-
Top Front offooler-nut attached; split/cracked 
Bottom Front 1of Cooler- nut attached; thru bolt backed out 

• Through bolt ruts were replaced and torqued to cylinder. 

Accessory Testing: l 
• Magneto's wejre removed, disassembled, dried, cleaned, reassembled and tested to 

7MMgap. l 
• Fuel pump w~s tested on flow bench after initial engine test run; results recorded 

below: I 

RPM 
600 
2700 
600 
2700 

M~nufactures Specifications 
'I Fuel Flow Pressure 
6.5-7.0 6.5-7.0 

1200 19-22 
'!6.5-7.0 6.5-7.0 
200 32.5 @ 36 inches MP . 

l 
Aftial Test Results 

700 16.5 6.7 
2700 j200 17.8 
2700 j200 21.6@ 36 inches MP 

• Fuel pump wal; disassembled, revealing internal corrosion; corrosion in and 
around anode trevented the opening of high side fuel flow. 
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Installed Accessori~s: 
Left Magneto: 

1
1 p/n 6320 

Right Magneto: p/n 6320 
Magneto Harness: i p/n not recorded 
Starter: \' p/n missing · 
Alternator: p/n A VL961 0 
Prop Governor: I p/n DCFS290 DV/T3 
Throttle Body: \

1
p/n 632916-11 

Fuel Pump: p/n 64621 0-11 
Fuel Manifold: I p/n 634326-4A10 
Spark Plugs: 'I p/n RHB-32-E 
Oil Filter: p/n CH-48108 
Turbo-charger: i p/n 466412-0004 
Turbo Controller: ·~· p/n 470008-9012 
Overboost Valve: p/n 1 020-1 
Wastegate Actuator: \ p/n 4 70836-8020 
Tach Generator: I' p/n MS 25038-2 
Hydraulic Pump: p/n 24194-LAA 
Vacuum Pump: l p/n 442CW-6 

Added InformatioJOther: 

s/n 14040536 
s/n 14040537 
s/n not recorded 
s/n missing 
s/n H -0060195 
s/n 791874 
s/n H139305AR 
s/n D148703BR 
s/n D218802RC 

s/n H -RFLOO 170 
s/n A14486 
s/n KK0102 
s/n L00187 
s/n 55907 
s/n SN135 
s/n 150137 

First Compression (cold)# 1 06/80, #2 32/80, #3 09/80, #4 10/80, #5 08/80, #6 14/80 
' Final Compression (~ot) #1 72/80, #2 71/80, #3 62/80, #4 64/80, #5 66/80, #6 68/80. 

Run Out: .055 En4 Play: .009 Deflection: .080 
' I 

Engine Run/ Obse~ations: 
Initial engine run: En~ine ran to 2100 RPM maintaining 3 8 inches manifold pressure; the 
engine ran as if an extremely lean mixture, fuel pressure 21 lb.'s at 2100 RPM; fuel 
nozzles became clog!. ed allowing CRT's to rise above normal operating temperatures. 
Fuel nozzles were re oved and cleaned; replaced fuel pump with slave unit. Engine was 
run with a manifold n essure leak between the inter-cooler and throttle body, no slave 
unit available for repl~cement. Oil filter was removed and replaced with new filter due to 
indications of low oillpressure. 

I 
Second engine run: Ergine ran to 2450 RPM maintaining 38 inches manifold pressure; 
engine shut down sevrral times to clean fuel nozzles. Engine was run with a manifold 
pressure leak betweert the inter-cooler and throttle body, no slave unit available for 

I 

replacement. Engine t. data was recorded from this run and attached to this report. 
Observation of this e gine run has determined that this engine was capable of making 
power in accordance 

1 
·th manufactures and STC holder's specifications at the time of 

the occurrence. 

1 

. 

I 



Enclosures: one CD. 
CMI's .Y..•ts•u ... Run Sheet, dated September 16, 2016. 



Clark, Jack E (FAA) 

From: 
Sent: Friday, Se M 

To: Clark, Jack E (FAA) 

Subject: TSI0520NB9B S/N 218706-R N2735A ENGINE RUN 

ENGINE .. ·RUN·· PARAMETERS· . 

Notes: Operator- Lisa Jersild. Transfer collar pressure delta measured at full throttle power setting. 
~==~~~~~====================~ 
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I ENGINE TEARDOWNIRUN REPORT 
I INSPECTOR STATEMENT 

Engine Model: Con~inental TSI0-520-NB (Right Position) 
Engine Serial Num1er: 290669-R 

l 

Aircraft Make: Ces~na 
' 

Aircraft Model: CEt414A 
Aircraft Serial Nun:iber: 414A0463 
Registration Numb~r: N273SA 

Date ofExaminatiot September 15,2016 
l 
I 

Requesting FAA Office: 
Nina McBride; A viatlion Safety Inspector, FSDO-S0-09 
NTSB: Timothy Morlville 

Accident/Incident ~umber: ERA 16 FA 279 

! 
Investigation Party:! 
Jack E. Clark----Birn-fingham, AI. FSDO S0-09 
Earnest C. Hall-Te:l4.tron Aviation (Beechcraft, Cessna, Hawker) 
Phillip Grice---Contitental Motors, Mobile, Al. 

Description of Engi*e: 
520 cubic inch displapement, six cylinder air cooled, horizontally opposed, fuel injected, 
Turbo-charged engin~, developing 310 horsepower at 2700 RPM (take-off/max 
continuous) and 240 Jilorsepower at 2450 RPM recommended cruise. This engine has 
modified in accordanfe with STC 191 04 SC by RAM Aircraft, increasing horsepower to 
335 HP@ 2700 RPivf. 

I 
Initial Inspection: \ 
Aircraft engine w~s l~cated in the Analytical ?e~artment ?t Continental Motors, M?bile, 
Alabama. The engmejwas removed from a sh1ppmg contamer and placed on an engme 
stand. This engine wajs received with the magnetos, harness, spark plugs, fuel system, 
exhaust system, starttf, alternator, vacuum pump, propeller governor, turbo charger, 
wastegate, turbo conttoller, over-boost valve and engine baffling. 

Initial inspection reve~led impact damage to the lower portion of the engine involving the 
oil sump & exhaust system with salt water emersion/corrosion damage present. 
Examination of the cr~shaft flange revealed possible cracks in the radius area behind 
the flange and several! th~ough bolts nuts were found either missing or cracked, through 
bolts with nuts still attached were found backed away from cylinder flange and impacted 
into cylinder barrel fil 



I 
Engine Disassembl~: 

• Engine baffl~, exhaust system and accessories were removed to expedite the 
disassembly ~f the engine. 

• Spark plugs v}rere removed-Spark plus removed from Cylinder #1- #5 electrodes 
impacted witf, salt water corrosion, both spark plugs from #6 cylinder reveal 
normal oper~~~ng appearance. 

• Inspection of
1
crankcase and power section found through bolts nuts either missing 

or cracked, tltough bolts with nuts still attached were found backed away from 
cylinder flange and impacted into cylinder barrel fin. A sampling of through bolt 
nuts was sentlto Continental Motors Metallurgical Department for examination. 
Top# I Cylinqer-nut intact 
Bottom# 1 c~' inder-nut missing 
Top#2 Cylin er- nut attached, cracked/split 
Bottom #2 C , linder-nut intact, thru bolt backed out 
Top#3 Cylin4er-nut attached; thru bolt backed out 
Bottom#3 Cy~inder-nut attached, cracked/split 
Top#4 Cylinqer-nut attached; thru bolt backed out 
Bottom#4 Cylinder- nut attached; thru bolt back out 
Top#5 Cylin~er-nut missing, thru bolt flush with cylinder flange. 
Bottom#5 Cy inder-nut attached, cracked/split 
Top#6 Cylin er-nut attached 
Bottom#6 Cylinder-nut attached, thru bolt backed out 
Top Front of~' ooler-nut attached. 
Bottom Front of Cooler- nut attached; thru bolt backed out 

• Cylinder bre . -away torque was checked on remaining cylinder nuts. 
• Cylinders rerrloved-# 1- #5 cylinders having salt water corrosion deposits in the 

cylinder head land piston dome areas. #6 cylinder revealed no signs of salt water 
corrosion, vishal inspection of all six cylinders and pistons had normal operating 
appearance. 1 

• Crankcase se~~ arated---main bearings displayed a normal operating appearance, 
with not fretti g noted on the crankcase bearing bosses. 

• Camshaft/go ~rnor drive gear displayed a normal operating appearance. 
• Crankshaft w<is removed and disassembled-main and rod journals had normal 

operating app~arance; connecting rod bearings had normal operating appearance; 
Crankshaft appeared (visual) to be cracked in the radius behind the flange. 

• Oil pump dis*sembled-no abnormalities noted. 
• Fuel pump w~ removed---shaft would not rotate; fuel pump disassembled­

internal compfnents contaminated with salt water corrosion material. 

I 
Accessory Testing: I 

• Both magnetof s 'were removed, disassembled and visually inspected noting 
internal corrosion material. 

I 

• Fuel pump inir· ially would not rotate was disassembled, revealing internal 
corrosion, ano e chamber impacted with corrosion material and bellows collapsed 
from corrosio : pitting. 
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Installed Accessor'It1s 
Left Magneto: p/n 6320 

p/n 6320 Right Magneto: 
Magneto Harness: 
Starter: 
Alternator: 
Prop Governor: 
Throttle Body: 
Fuel Pump: 
Fuel Manifold: 
Spark Plugs: 
Oil Filter: 
Turbo-charger: 
Turbo Controller: 
Overboost Valve: 
W astegate Actuator: 
Vacuum Pump: 

p/n not recorded 

1 
p/n data tag missing 
p/nAVL9610 
p/n DCFS290 D9/T3 
p/n 632916-11 
p/n 646210-11 
p/n 634326-4A10 
p/n RHB-32-E 
p/n CH -481 08 
p/n data tag missing 
p/n 470826-9020 
p/n 1020-1 
p/n 470906-9012 
p/n442CW-6 

s/n 1311 0864 
s/n 1311 0865 
s/n not recorded 
s/n data tag missing 
s/n H-0060193 
s/n 791236 
s/n C200081 R 
s/n G288804BR 
s/n C04KA197R 

s/n data tag missing 
s/n KFR0135 
s/nKK0102 
s/n EK0105 
s/n 148818 

or failures were observed during the teardown of this engine. 
rP,I",_.,.., .. , that this engine was operating normally and within manufactures 

A Insper• tor, FSDO S0-09 
September 26,2016 

I 
Enclosures: Photogra~hs one CD. 

CMI Tor~ue/Break-Away Torque Sheet dated September 12, 2016 

I 



870/711 802/643 Backed 816/640 757/586 790/665 640/550 off 

Backed 
776/635 749/636 Cracked 874/680 841/649 787/609 562/467 off 

708/693 831/713 884/694 Cracked 875/680 822/637 858/678 581/493 

2. 3. 2. 3. 

Prop Flange 

964/616 851/693 823/694 860/722 Missing 919/693 828/681 816/701 520/461 

Backed 839/704 804/614 740/612 Cracked 787/647 850/746 795/638 820/695 
off 

Missing 879/706 786/649 869/666 Backed 851/655 803/646 807/676 600/508 
off 

2. 3. 2. 3. 

ge I Prop Flange 




