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GE Aircraft Engines SEI-182 
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4 .  D a i t v  and M i n o r  I n s p e c t i o n / C h e c k s .  

NOTE: M i n o r  i n s p e c t i o n / c h e c k s  s h o u l d  be pe r fo rmed  a t  i n t e r v a l s  o f  100 
eng ine  o p e r a t i o n  h o u r s  o r  90 days ca lendar  t ime, u h i c h e v e r  o c c u r s  
f i r s t .  

E N G I N E  COMPONENT AND NATURE O F  INSPECTION 

A .  Exhaust  Casing. (Refer t o  72-70-1 f o r  l i m i t s . )  
D a i l y  M i n o r  

(1) Cracks i n  casing, i n n e r  c a s i n g  near  f o r w a r d  
f lange,  o u t e r  casing, p o u e r  t u r b i n e  b lade 
guard, and exhaust  c l a m p  tvee-band 
c o u p l i n g )  .................................. X X 

N O T E :  Vee-band used on CT58-140-1 S e r i e s  A and S e r i e s  L 
only .  

.................................. ( 2 )  S e c u r i t y ,  X X 

( 3 )  Hot s p o t s  .................................. X X 

( 4 )  B u c k l i n g  ................................... X X 

....................................... ( 5 )  Dents  X X 

( 6 )  O i l  l e a k s  .................................. X X 

E. Power T u r b i n e  R o t o r  

(1)  T u r b i n e  b l a d e s  f o r  damage .................. X X 

( 2 )  For  ev idence  o f  o v e r h e a t i n g  ................ X 

C .  Gas Genera to r  T u r b i n e  S e c t i o n .  ( R e f e r  t o  72-50 f o r  l i m i t s . )  

(1) V i s i b l e  a reas  f o r  cracks ,  s e c u r i t y ,  
de fo rma t ion ,  and h o t  s p o t s  ................. X 

/’ 
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GE Aircraft Enuines 
CT58 TURBOSHAFT 

SEI-182 

M A I N T E N A N C E  M A N U A L  

E N G I N E  COMPONENT A N D  N A T U R E  O F  INSPECTION (Cont)  

D a i l y  Minor 

( 4 )  Magnet ic  p l u g s  ( o r  c h i p  d e t e c t o r s )  t h a t  s e r v i c e :  
(Con t )  

A u x i l i a r y  sump s c a v e n g e  f i t t i n g  (No. 2 b e a r i n g )  
( s e e  Note t h a t  f o l l o w s )  ........................... 

N O T E :  ALso a t  f i r s t  runup on new o r  o v e r h a u l e d  o r  
r e p a i r e d  e n g i n e s .  

MAKE SURE THAT WHEN YOU ASSEMBLE T H E  
MAGNETIC PLUGS, THE T H I C K E R  CROSS SECTION 
P R E F O R M E D  PACKINGS (0 .103 I N C H  D I A M E T E R  
WHEN N E W )  A R E  INSTALLED A T  THE A C C E S S O R Y  
DRIVE G E A R B O X  A N D  THE POWER T U R B I N E  
A C C E S S O R Y  D R I V E  HOUSING D R A I N  PORTS. THE 
T H I N N E 2  CROSS S E C T I O N  P R E F O R M E D  PACKINGS 
(0.072 I N C H  DIAMETER WHEN NEW) ARE 
INSTALLED A T  T H E  N O .  2 A N D  N O .  3 SUMP D R A I N  
PORTS. 

CAUTION: 

( 5 )  Fuel c o n t r o l  f i l t e r  ( s e e  Note t h a t  f o l l o w s )  ..... 
N O T E :  Also  a t  f i r s t  runup on neu  o r  o v e r h a u l e d  o r  

r e p a i r e d  e n g i n e s  a t  t i m e  i n t e r v a l s  e s t a b l i s h e d  
i n  S E C T I O N  73-20-1. 

( 6 )  

NOTE:  

S t a t i c  f u e l  f i l t e r  ( s e e  Note  a f t e r  s t e p  ( 4 ) )  .... 
The i n s p e c t i o n  i n t e r v a l  may be e x t e n d e d  t o  
e v e r y  t h i r d  minor  i n s p e c t i o n ,  p r o v i d e d  t h e  
s t a t i c  f u e l  f i t t e r  i s  i n s p e c t e d  when t h e  f u e l  
c o n t r o l  f i l t e r  i s  60 p e r c e n t  o r  more clogged. 

C e n t r i f u g a l  f u e l  f i l t e r  ( s e e  Note a f t e r  s t e p  ( 4 ) ) .  

Lube f i l t e r  ( s e e  Note a f t e r  s t e p  ( 4 ) )  ............. 
(7 )  

( 8 )  

( 9 )  Thermocouples  and h a r n e s s e s  f o r :  

P r o b e s  f o r  s e c u r i t y .  .............................. 
Harness  f o r  c h a f i n g  broken w i r e s ,  Loose 
c o n n e c t i o n s  ....................................... 

X 

X 

X 

X 

X 
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( c >  Open speed selector and f l u s h  using boos t  pump or white 
motoring engine (do not exceed starter Limitations as 
specified in paragraph 4 (72-00) (Maintenance Practices - 
Adjustment/Test) until clean fuel i s  observed. Recheck fuel 
filters and fuel system for  contamination i f  unable to get 
clean fuel. Reinstall Line. 

(d> Perform a fuel manifold pressure check (refer to paragraph 
4.M. (72-00) Maintenance Practices - Adjustment/Test). This 
will ensure that there is no restriction in fuel manifolds or 
nozzles. 

c .  Inspection/Check. 

(1) Position a small Light inside the filter element and then visually 
inspect the element with a 10 power glass. It is necessary that an 
estimate of the degree of cleanliness be established. Count a 
representative sample of openings for a given area in the filter 
screen. Any element which has 70 percent o r  more o f  the available 
open area plugged i s  operating in partial o r  full by-pass and 
therefore, indicates the need to reduce the fi iter inspection/ 
cleaning time interval:\ The optimum filter inspection/cLeaning 
time interval can be established by consistently finding 50 
percent or less of the available filter area plugged when 
inspected. 

(2) The following, guidelines are to be  used i n  establishing optimum 
fitter inspection/cleaning intervals: 

(a> Consistent plugging of 40-60 percent of available open area. 
No change in procedure required. 

(b)  Consistent plugging of 61-70 percent of available open area. 
Recommend 20 percent reduction in fnspection/cLeaning 
interval. (e-g., current cleaning intervat = 100 hours, 
reduce t o  80 hours or Less.) 

( c )  Consistent plugging o f  more than 70 percent o f  available open 
area. Reduce inspection/cleaning interval by 40 percent. 

Consistent pLugging of less than 40 percent of the available 
open area. The operators may program an increase in the 
inspection/cleaning interval. Do not exceed 20 percent of 
inspection/cleaning interval on any increase. 

( d )  

( 3 )  Facilities that have the Delta P Tester (21C4060 or 21C4120C07) 
must check the serviceability of the fuet control filter (figure 
206) as follows: 

CAUTION: DELTA P TESTER (21C40501 OPERATES ON A 120/208 VAC, 3 
PHASE, 400 CYCLE POWER SOURCE. A DELTA P TESTER 
FREQUENCY CONVERTER (21 C4129) IS PROVIDED TO OPERATE 
THE TESTER (21C4060) ON A 220 VAC, 60 CYCLE POWER 
SOURCE. 

73-20-1 
J u l  31/03 
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GE Aircraft Enqjnes 
CT58 TUW 

SEI-182 

MAINTENANCE MANUAL 

2 3 .  ABNORMAL T S  (Cont) 

Troub 1 e Probable Cause Troubleshooting Corrective Action 

(b )  Do a one-point Re-tune as 
tuning check, required. 
see paragraph K 
(Ma i ntenance 
Practices - 
Adjustment1 
Test). 

( 4 )  Stator vanes ( a )  Check actuating Repair o r  replace 
not fully open system for defective i terns. 
caused by binding 

system or 
improper vane (b) Check stator Adjust schedule. 
schedule. vane schedule (75-30-1 1. 

binding i n  SVA (75-30). 

(75-30-1). I f  
not uithin 
Limits, extend 
the actuator 
piston to the 
fully open 
position and 
check the 
clearance 
between the 
ma c h i ned 
surface o f  the 
p i  l o t  valve 
h o u s i n g  and t h e  
cam lever arm. 
Clearance must 
be 0.025 t o  
0.150 inch. 

( c )  I f  trouble 
still e x i s t s ,  RepLace the 
control is flJE?L control 
faulty. (73-20-1) ~ 

( 5 )  Incorrect s t a g e  Disassemble the Install the 
1 nozzle engine, Use the IPC correct stage 1 
installed in SEI-181 and verify nozzle part 
engine. the part number o f  number (refer t o  

the stage 1 nozzle. SEI-181) .  

D.  Fluctuating T5 (1 )  T5 indicating Calibrate Replace the 
indication (all system error. instrumentation for i n d i c a  tor 
other accuracy. (77-20-0). 
indications 
stable). 

72-00 
Jul 31/03 Page '173 
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MAINTENANCE MANUAL 

23.  ABNORMAL T5 ( C o n i )  

Trouble Probable Cause Troubleshooting 
___- ". 

Corrective Action - 

E. T5 exceeds rnax 
idle. 

( 2 )  Engine T5 
thermocoup 1 e 
harness. 

(3) Aircraft 
temperature 
indicating 
system fault. 

(1) I d l e  speed 
abnormally l ow.  

( 2 )  Actuator ring 
" N " 
and/or vg 
actuating 
piston stroke 
improperly set. 

mat c hma r k s 

(a) Check harness 
for f r a y e d  or 
damaged 
insulation. 

( b l  Test harness 
(77-20-01. 

Check aircraft 
wiring harness for 
proper resistance 
as indicated in 
applicable aircraft 
maintenance manua l .  

Check idle speed. 

Check vg acruator 
system f o r  c o r r e c t  
ad  jus  tme n t s . 

RepLace faulty 
harness. 

Replace faulty 
harness. 

Ca I i brate 
aircraft 
temperature 
indi ca tor. 

Adjust as 
necessary. 

Adjust as 
necessary. 

2 4 .  ABNORMAL GAS GENERATOR SPEEDS. 

Troubte Probable Cause Troubleshooting Corrective Action 

A .  Ng exceeds (1) Improper Make a maximum gas Adjust topping 8 s  
maximum maximum gas generator speed necessary. 
ope rating generator s p e e d  (topping) c h e c k .  
speed .  adjustment. 

( 2 )  Fuel control ( a )  Topping cannot Replace fuel 
ma 1 function. be adjusted. cont ro I. 

(b> Be sure remote Replace fuel 
topping control. 
adjustment 
mechanism i s  
not faulty. 

/' ' 
\ /  
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MAINTENANCE MANUAL 

2 4 .  ABNORMAL GAS GENERATOR SPEEDS. (Cont )  

T r o u b l e s h o o t i n g  C o r r e c t i v e  A c t  i on  Troub 1 e P r o b a b l e  Cause 

8. N g  s t a y s  a t  No power t u r b i n e  
max imum speed  s i  gna 1. 
whenever s p e e d  
s e l e c t o r  i s  i n  
g o v e r n i n g  
pos i t ion,  
r e g a r d t e s s  o f  
1 oad . 

C .  Ng s t a y s  a t  S t a t o r  v a n e s  r ema in  
maximum w i t h  N f  c l o s e d .  
a b n o r m a l l y  low 
when unde r  l o a d  
( i n d i c a t e s  low 
p o u e r  o u t p u t ) .  

(1) Check f l e x  
s h a f t  f o r  c o r e  
o r  s p l i n e  
f a i  Lure.  

( 2 )  R o t a t e  power 
t u r b i n e  wheel 
and check  f o r  
a c c e s s o r y  d r i v e  
s h a f t  r o t a t i o n .  

(3)  R o t a t e  power 
t u r b i n e  wheet 
and check  f o r  
r o t a t i o n  o f  
f l e x  s h a f t  a t  
t h e  f u e l  
c o n t r o l  end. 

(1) Check f o r  
d i s c o n n e c t e d  
s t a t o r  v a n e  
1 inkage .  

( 2 )  Check f o r  
d i s c o n n e c t e d  
f e e d b a c k  c a b l e  
a t  p i  l o t - v a l v e  
arm o r  
a c t u a t o r .  

( 3 )  See i f  p i l o t  
v a l v e  cam-lever 
(12,  f i g u r e  
201 1 (75-30-1 1 
i s  Loose on cam 
s h a f t .  

( 4 )  Check f u e l  
system f i 1 t e r s  
f o r  
c o n t a m i n a t i o n  
(73-50-1 1.  

Rep lace  f l e x  
s h a f t .  

D i  s a s s e m b t e  power 
t u r b i n e  and 
r e p l a c e  d e f e c t i v e  
components.  Check 
l u b e  sys t em f o r  
c o n t a m i n a t  i on .  
See 72-80-7. 

Replace  f u e l  
c o n t r o l  i f  s h a f t  
r o t a t e s .  

Reconnect  a f t e r  
r e p  1 a c i n g  
d e f e c t i v e  o r  
damaged l inkage .  
Rep lace  
compressor  rotor.  

Connect cab ie  and 
check f o r  proper  
r i g g i n g .  See 
75-30-1. 

If arm i s  loose, 
r e p l a c e  p i  lo t  
v a l v e .  

Replace f u e l  
c o n t r o l  and p i l o t  
v a l v e .  Correc t  
s o u r c e  and c l ean  
f u e l  sys tem as 
n e c e s s a r y .  

Jun  3 0 / @ 0  
72-00 
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2 4 .  ABNORMAL GAS G E N E R A T O R  SPEEDS. ( C o n t )  

T r o u b l e  P r o b a b l e  Cause T r o u b l e s h o o t i n g  C o r r e c t i v e  A c t i o n  

( 5 )  I f  v a n e s  f a i l  I n s t a t t  v a l v e  
r o  open  d u r i n g  p r o p e r l y .  
f i r s t  runup 
a f t e r  
i n s t a l l a t i o n  o f  
p i  l o t  va Lve, 
remove v a l v e  
and check  t o  
s e e  i f  t h e  f u e l  
c o n t r o l  s t a t o r  
vane  b u t t o n  i s  
p r o p e r  1 y 
p o s i  t j o n e d  u i  t h  
r e s p e c t  t o  t h e  
p i  t o t  v a l v e  
r o c k e r  arm 
s l o t .  

(6) P i t o t  v a l v e  o r  1. R e p l a c e  p i l o t  
f u e l  c o n t r o l  va Lve. 
m a l f u n c t i o n .  

2 .  If t r o u b l e  - 
s t i  1 I  exists, 
r e p l a c e  f u e l  
c o n t  r o  1. 

D .  Lou gas  ( 7 )  Compressor ( a )  Check i n l e t  f o r  R e p l a c e  e n g i n e .  
g e n e r a t o r  speed  damage. e v i d e n c e  of  
and high T5 a t  f o r e i g n  o b j e c t  
rnax i mum powe r damage, 
s e t t i n g s .  

( b >  R o t a t e  R e p l a c e  e n g i n e .  
cornp re s so  r by 
hand and  L i s t e n  
f o r  a u d i b l e  
e v i d e n c e  o f  
bkade or  vane 
i n t e r f e r e n c e  . 

( 2 )  S t a t o r  vane Check a t i g n m e n t  o f  I f  m i s a l i g n m e n t  
a c t u a t o r  Tuning “F” match-marks or  i s  e v i d e n t ,  
“ F “  matchmarkr l a s t  t u r n i n g  ad j u s t  l i n k a g e  
n o t  a l i g n e d .  a d j u s t m e n t  . p e r  75-30-0. 

\ /  
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2 4 .  ABNORMAL GAS GENERATOR SPEEDS. (Cont) 

T roub  1 e Probable Cause Troubleshooting Corrective Action 

E. Gas generator Malfunction in t h e  
speeds are pover turbine 
abnormally high signal speed 
in t h e  s y s t e m .  
transition 
region and 
engine 
accelerates to 
maximum when 
t h e  engine 
speed selector 
is advanced 
into the 
governing 
region. (Zero 
power turbine 
indicated 
speed). 

(1) Disconnect Repair as 
flexible drive required. 
shaft at power 
turbine 
accessory 
a ssemb 1 y . 
Rotate power 
turbine uhee L 
and check for 
rotation of 
accessory drive 
as semb 1 y 
gearing. 

( 2 )  Disconnect Repair a s  
flexible drive required. 
s h a f t  a t  f u e l  
control. 
Inspect both 
ends of shaft, 
f u e l  control, 
and power 
turbine 
accessory drive 
sptines for 
wear. 

( 3 )  Remove flexible Replace d r i v e  i f  
drive shaft. found to be 
Disassemble defective. 
outer sheath 
and examine 
flexible drive 
for failure. 

J u n  30/00 
72-00 

Page  177 



CY58 TUUW 
SEI-I82 

MAINTENANCE MANUAL 

ABNORMAL POWER TURBINE SPEEDS. ! Probable Cause Troubleshooting Corrective Act i on 

A. Power turbine (1) Faulty ( a )  Check for A d j u s t  linkage. 
I 

speeds rigging . improper 1 abno rma 1 L y rigging o f  the 
low. Linkage to the 

f u e l  control. 
Speed retector 
input shaft 
travel s h o u l d  be 
limited by power 
turbine speed 
adjustment 
screw (refer to 
73-20-1 1. 

(bl Make a max 
governing c h e c k  Adjust per 
( s e e  paragraph paragraph L. 
L .  (Maintenance (Maintenance 
Practices - Practices - 
Adjustment/Test). Adjustment/Test). 

(2) FauLty f u e l  If external Replace fuei 
control. adjustments cannot control. 

cor rec t  problem, 
fuel control i s  
faulty. 

(3) Aircraft - 
instrumentation 
error. 

( 4 )  Tachometer- - 
generator 
error. 

( 5 )  Fuel c o n t r o l  - 
droop schedule 
shaft . 

Calibrate the 
aircraft power 
turbine speed 
indicator. 

Ca I i brate 
tachometer- 
generator. 

If the maximum 
power turbine 
s p e e d  adjustment 
does not correct 
the Lou power 
turbine speeds, 
replace the f u e l  
control. 

,' 

\ /  
72-00 
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Sikorsky Aircraft Corporation 
6900 Aiain Street 
P.O. Box 9729 
Stralford Contiec:icut 06615-4 129 
(2031 386-6001) 

LIMITED OlSTRlEUTlON C SIKORSKY AIRCRAFT CORPORATION 1999 

ALL RIGHTS RESERVED NO. 61828-1 

Subject: FUEL - Fuel Control Systems - Fuel System lnstallations ~ 40 Micron Fuel Filter Element 
and Packing, One-Time Replacement of 

1.  PLANNING INFORMATION 

A. Effectivity 

All S-61AIDIEILININMIRN model helicopters. 

Component: 

Fuel filter, part number 52-2145 series manufactured by Janitrol Aero equipped with 40 
micron filter 

B. Purpose 

The purpose of this Alert Service Bulletin (ASB) is to provide instructions to replace the 
forward and aft fuel system 40 micron fuel filter elements with 10 micron fuel filter 
elements 

Background 

Due to instances of contaminants being found in the fuel control pressure regulating 
valves, the potential existed for possible seizures of the fuel control pressure regulating 
valves. The fuel system currently operates with a 40 micron fuel filter installed. Installation 
of the 10 micron fuel filter elements would reduce the potential of larger contaminants 
reaching the engine, ultimately reducing the risk of sticking or seizure of the fuel control 
pressure regulating valves. 

C. Description 

Prepare helicopter for maintenance. Remove electrical and hydraulic power. Remove 
access cover to gain access to work area. Position applicable manual shut-off valve to 
CLOSE. Drain fuel from applicable fuel filter and line. Open fuel filter access panel in 
bottom of helicopter. Disconnect and cap drain line. Remove bowl, 40 Micron filter element, 

January 1511 0 Page 1 of 6 
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NO. 61828-1 

FUEL - Fuel Control Systems - Fuel System Installations - 40 Micron Fuel Filter Elenlent and Packing, 
One-Time Replacement of 

I. PLANNING INFORMATION (Continued) 

and packing from filter head. Install new 10 Micron fuel filter element in bowl. Install bowl Onto 
filter head with new packing and safety wire. Remove cap from drain line and reconnect to fuel 
system. Position applicable manual shut-off valve to OPEN. Reidentify fuel filter and fuel conlrol 
assembly. Prime fuel system. Close fuel filter access panel. Reinstall access cover. Return 
helicopter to service. 

D. Compliance 

Compliance is essential. Sikorsky Aircraft Corporation recommends fuel filter element 
replacement outlined herein to be performed at the next scheduled preventative maintenance 
inspection or within 150 flight hours from release of this ASB, whichever occurs first. 

E. Approval 

The technical change effected by this document is FAA approved in accordance with the 
applicable requirements of Federal Aviation Regulations., For civil registered aircraft, this 
constitutes EASA approval under the terms of the current interim procedures for working with 
the European Community on airworthiness certification and continued airworthiness. Reference to 
the ED Decisions mentioned above shall be made in the release documents issued by the 
EASA 145 approved organization, releasing the relevant EU-registered helicopter or component 
to service (No EU concurrence can be made for restricted category aircraft). 

F. Manpower (Estimated) 

Removal of Fuel Filter 
Elements and Packings 

Installation of Fuel Filter 
Elements and Packings 

No. of Men 

1 

1 

“Man-Hours 
~ - _ 1 _  No. of Hours --._ 

2 .o 2.0 

2.0 - 

Total 4.0 4.0 

* Does not include time required to prepare helicopter for maintenance, or return it to flight 
status. 

G. Material 

None. 

H. Tooling 

None. 

/ ‘  January 15/10 
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NO. 61B28-1 

FUEL - Fuel Control Systems - Fuel System Installations - 40 Micron Fuel Filter Element and Packing, 
One-Time Replacement of 

1. PLANNING INFORMATION (Continued) 

I .  Weight and Balance 

None 

J. -Electrical Load Data 

Not affected. 

K. References 

Applicable Maintenance Manual. 

L. Publications Affected 

/ 

\ ,  

Applicable Illustrated Parts Catalog. 

M. Attachment 

None. 

2 MATERIAL INFORMATION 

A. Basis for Material Data 

Per helicopter. 

B. Bill of Material 

Key Word Old Part No. I nstructions/ 
Disposition 

New Part No. w 
AM52-01064-1 2 Fuel Filter Element 52-0505-2 (1) 
MS29513-140 2 Packing MS29513-I 40 (1 1 

(1) For price, availability, and lead time requirements of the parts listed above, contact your 
Customer Service Representative at Helicopter Support lnc. (HSI). Submit a purchase 
order referencing this ASB number and the helicopter serial number(s) upon which these 
parts will be used. This will allow HSI and the operator to track shipment and receipt of 
the parts. Orders will be accepted by tetter, telephone, or facsimile (FAX). For prompt 
shipment, reference address of each shipping destination. Direct your order to: 

January 15/10 

/ '  

\ /  
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NO. 61E328-1 

FUEL - Fuel Control Systems .. Fuel Systerti Iristallations - 40 Micron Fuel Filter Element and Packing, 
One-Time Replacement of 

2. MATERIAL INFORMATION (Continued) 

HELICOPTER SUPPORT INC., 
124 Quarry Road 
P.O. Box 11068 
Trumbiill, Connecticut U.S.A. 06611 

Attn: Customer Service 
FAX: (203) 416-4291 Telephone: (203) 416-4000 
HSI websi te: www. HSIUS.com 

C. Consumable n/laterial 

c:! -r Y ~. 

OBSERVE ALL CAUTIONS AND WARNINGS ON CONTAIIdERS WbIEN 
USING COMSUMAELES WHEN APPLICABLE, WEAR NECESSARY 
PRO'TEGTIVE GEAR DURING f-IAMDLiNG AND USE IF A 
COMSUl\jlABLE IS FLAMMABLE OR EXPLOSIVE, MAKE CERTAIN 
CONSUft4ABLE AND ITS VAPORS ARE KEPT AWAY FROM HEAT, 
SPARK, AND FLAME MAKE CERTAIN FIREFIGHTING EQUIPMENT IS 
READILY AVAILABLE PRIOR TO USE. FOR ADDITIONAL 
I ~ ~ ~ ~ M A T t ~ ~  ON TOXICJTY, FLASHPOJNT, AND FLAMMAEfLlTY OF 
CkIEMICALS CONSULT YOJR MEDICAL PEOPLE, OR THE 
~ A ~ ~ J ~ A C ~ U ~ ~ R  OF THE CONSUMABLE 

_II INSTRUCTIONS/ 
DISPOSlTlOFi 

AS REQ i3 ANTI SEIZE: c:r3T\;l?Our~D TT-A-583 ( f i  

AS REQ'D LUBRI CANT VV-P-236 (1 ! 

AS REQ'D CONTAI NE R (5-GALLON) COMMERCIAL GRADE OR (1 1 

OR EUUlVAt EPlT 

OR muivfiawr 

EQUIVALENT 

(1) Procure from local supply 

Page 4 



NO. 61828-1 

FUEL - Fuel Control Systems - Fuel System Installations - 40 Micron Fuel Filter Element and Packing, 
One-Time Replacement of 

3. ACCOMPLISHMENT INSTRUCTIONS (Continued) 

A. Replace Fuel System Forward and Afl Fuel Filter Elements: 

- NOTE: Fuel control assemblies 56130-63209-041, -042, -043 and -044 contain 10 micron fuel 
filter elements and do not require fuel filter element replacement unless they are 
scheduled to be replaced. 

Prepare helicopter for maintenance. 

Turn off all electrical and hydraulic power. 

Locate fuel control assembly. 

Replace 40 micron fuel filter element (52-0505-2) and old packing (MS29513-140) with 10 
micron fuel filter element (AM52-01064-1) and new packing (MS29513-140). Refer to 
Applicable Maintenance Manual. 

On fuel filter identification plate, cross out existing fuel filter part number 52-2145-009 
(S6130-63072-001) and reidentify fuel filter as 52-2145-014 (S6130-63072-002) using vibro- 
peen method or best shop practice. 

Using rubber stamp or best shop practice, remove existing part marking on fuel control 
assembly bracket and reidentify fuel control assembly as follows: 

(a) 

(b) 

Re-identify fuel control assembly (S6130-63209-001) to 86130-63209-041. 

Re-identify fuel control assembly (S6130-63209-002) to S6130-63209-042. 

(c) 

(d) 

Re-identify fuel control assembly (S6130-63209-003) to S6 130-63209-043. 

Re-identify fuel control assembly (56130-63209-004) to S6130-63209-044. 

(7) Prime fuel system. Refer to Applicable Maintenance Manual. 

(8 )  Examine components for security. Make sure area is clean and free of foreign objects 
before closing access panels/covers. 

(9) Return helicopter to service. 

B. Record of Compliance 

(1) Make an appropriate logbook entry to show compliance with this ASB. 

January 15/10 Page 5 



NO. 61B28-1 

FUEL - Fuel Control Systems - Fuel System Installations - 40 Micron Fuel Filter Element and Packing, 
One-Time Replacement of 

3. ACCOMPLISHMENT INSTRUCTIONS (Continued) 

(2) Upon compliance with this Alert Service Bulletin, complete attached ALERT SERVICE 
BULLETiN COMPLIANCE RECORD CARD and return it to Sikorsky Aircraft. 

January 15/10 
,/ \ 

\ /  
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A Ui~itedTechnologies Company 

BUSINESS REPLY MAIL 
FIRST- CLASS MAIL PERMIT NO. 432 BRIDGEPORT CT 

POSTAGE WLL, IRE PAID BY ADDRESSEE 

SfKORSKY AIRCRAFT COR PORATION 
P.O. BOX 9729 
6900 MAPI STREET 

MAILSTOP: KlOOA 
ATTENTION: WCS PRODUCT SAFETY MANAGER 

WORLD W 1DE CUSTOMER SERVICE 

STRATFORD, CONNEC'TICUT 066 15-9 I29 U.S.A. 

Please complete the form 0x1 the reverse side and FkX to 
F A C S m E  IVUNLIBER (860) 998-7565 

or fold and return ENTlRE form to Sikorsky Aircraft Corporation 
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From: Garman, Ron ( G E E )  
\ Sent: Wednesday, February 26,2003 2.29 PM 

To: 
Subject: RE: Columbia Helicopters: Fuel control filter pressure relief valve 

Thanks, please let me know by when, when you have a chance. 

Ron 

--Original M e s s a g w  

From: Roach, R q e r  (GEE) 

Sent: Wednesday, February 26, 2003 536 PM 

To: Gamn,Ron ( G W )  
Subject: 

Importance: High 

RE: Columbia Helicopters: Fuel control filter pressure relief valve 

I will 

---Original Mesag- 

From: Garman, Ron (GEAE) 

Sent: Wednesday, February 26, 2003 1% PM 

To: Roach, Roger (CW) 

Subject: 

Importance: High 

Colurhia Helicopters: Fuel control filter pressure relief valve 

Roger, 

Can we move this one up on the priority list? Case 1-23800774, created 17 Jan 2003. 

Regards, 

Ron Garman 

---Original Message-- 
From: Bob Neihart - 
Sent: Wednesday, February 26,2003 12:58 PM 
To: Ron Garman (E-mail) 
Subject: FW Fuel control filter pressure relief valve 

Ron, 

Never got a response from you on this subject. Was there any plan to create 
a case7 Ontic will be here next week. I can bring this subject up to them. 
This may be a very big problem. We have had several engines fail to 
accelerate when collective is applied. The problem has been traced to 
contamination that sticks the PRV valve in the fuel control. I consider 

CONFIDENTIAL 
Subject to Protective Order in 

3:09-md-2053-MO 
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\ ,  

this a flight critical problem. This problem normally occurs at the worst 
possible time. 

Bob Neihart Ph.# - 
Enaine Shoo Suuervisor Fax 503 670 5841 

---Original Message-- 
From: Bob Neihart 
Sent: Friday, January 03,2003 1:23 PM 
To: Ron Garman (E-mail) 
Subjed: Fuel control filter pressure relief valve 

Ref: SEI 181 73-10-0 page 44 Figure 1. Items 32,33, 34,35 

Ron, 

Over the years we have had many unscheduled fuel controVengine removals due 
to failure to accelerate or fluctuation. We have found small amounts of 
contamination in the fuel control pressure regulating valve causing it to 
stick. We do not know where the contamination is coming from. Most of the 
time the filter is clean and in good condition. 

We have thought of one possibility of how the Contamination is getting into 
the control. The fuel fitter bypass valve is !he same design, other than a 
radius change, (SB 73-40) since the control was initially designed. The 
engine has increased substantially in fuel flow and fuel pressure. We think 
that these increases may be causing the bypass valve to open even with a 
clean or partially dirty filter. Maybe they should look at increasing the 
amount of ?P allowed across the bypass valve. 

Bob Neihart Ph. # - 
Enaine Shou Supenisor Fax 503 678 5841 
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/, From: Gridley, David (GEAE) - 
\ ,  Sent: Thursday, September 11,2003 11: 13 AM 

To: 
cc: 

Roach, Roger (GE Infra, Aviation, US) << 

Garman, Ron (GE Lnf'ra, Aviation US) 
Chuck (GE Infra, Aviation, US) 4 , Beaston, 

- 

Subject : 
Attach: Hayes S61 he1 contam.xls 

Roger, 
Further to our discussion yesterday at the CT58 Operators Conference, I have attached 
my summary of the contaminants found in an S-61 fuel system from a recent incident. 
This incident occurred on a Hayes S-61N (CT58-140 engines) that was performing an 
engine performance check flight in Dec 2002. The helicopter experienced a loss of 
power to the main rotor and had to make an emergency 'run-on' landing on an empty 
highway, The flight crew experienced some trauma during the rough landing. 
The No 1 engine is suspected of initially shutting down for mechanical problems 
unrelated to the fuel system. The TSB of Canada suspects that, when a higher sinlge- 
engine power was demanded of it, the No 2 engine may have experienced some power 
flucutation problems due to a 'sticking' PRV in its FCU. This fuel control unit (part no 
725725-5, serial no 82827BR) appeared externally to be in good condition. The TSBC 
later assembled this FCU (along with the #2 engine's fuel flow divider, CFP and SVA) to 
a slave CT58 engine and ran it in the ACRO test cell, with no operational anomalies 
observed. However, subsequent bench testing and teardown of this FCU by an 
approved USA facility revealed a 'sticking' PRV. It was reported by TSBC that the PRV 
was found to be contaminated with debris as described in the attachment, which also 
summarizes the debris found in the airframe and FCU fuel filters. This debris may have 
resulted in an excessive delta pressure across the FCU filter, causing it to go into 
bypass thus allowing these contaminants to flow further downstream to the PRV. The 
aft fuel lank had been removed, repaired and replaced about 3 weeks before the 
incident. No similar contaminants were found anywhere in the No 1 engine fuel system. 
<<Hayes S61 fuel contam.xls>> 
As you heard yesterday, the No 2 engine's PRV may still be available from Hayes for 
further GE analysis. I will follow-up on this next week when everyone has returned from 
the Ops Conference. I will also contact TSBC to see if they would allow GE to analyze 
the contaminants that they recovered from the filters, if they still have them. 
David Gridley, 
GE Flight Safety Investigator. 
Phone:- 
Fax: 78 1 -594-054 2. 

/ 

\ ,  
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From: Roach, Roger (GEAE) 
Sent: Friday, October 8,2004 11:39 AM 
To: Garman, Ron (GEAE) --. 
cc: Beaston, Chuck (GEAE, FieldRep) .-Otis, Doug 

( G W )  - 
Subject: RE: CT58 Main Fuel Control Removals and Contamination 

Ron , Chuck, here are some common questions that may want to be asked during Chucks visit and some 
comments. I am sure you have already asked many ofthem. I will also be available next week to telecon if 
necessary. 

If the removals are excessive in only the past few months , then what in the environment has suddenly 

6 New fuel source/supplier ? 
New service shop ? 
Change in fuel type? 

6 New AC filter batch? 

Change in technicians? 
e New supplier for hardware? 

What is TSO on units experiencing problem? 
6 What is the official lab analysis input on the contamination type found? 

Where in the fuel control is the contamination found ? 
Has there been coiifiirnation of the FCU malhfidion as a result of the cor;tami:,a!lcn? DID the FCU 
undergo testing on the test bench prior to taking it apart to find the contamination? And did it pass the ATP 

changed ? 

New Filter bypass valves or seals or indicators? 

Wrong settings on filter relief valves? Have they been tested? 
Is somebody suddenly trying to follow the instructions afler years of doing it differently ... the right 

way? 

, testing? 
6 Is there similar contaminaiion found in other fuel components upstream of the FCU? Down stream ? 

What type and what level of contamination is found in the AIRCRAFT filter? 
Did the AC Filters undergoes testing to determine ACTUAL operating delta P's and status of bypass prior 
to taking them apart? 
Have the fuel suppliers equipment been tested for levels of contamination? 
What are some of the common denominators in each of the units failed ? Same fuel source? Same 
maintenance crew? Same overhaul shop? Same contamination type? 
What is the operating environment of the mission of the AC7 Hot I Cold days, icing of the fuel? 

4 g i n a l  Message- 

From: C a m n ,  Ron (GEAE) 

Sent: Wednesday, October 06, 2004 12:17 PM 

To: Roach, Roger (GEAE) 

Cc: 

Subjed: 

Beaston, Chuck (GEAE, FeldRep); Otis, Doug (GEAE) 

cT58 Main Fuel tonbol Removals and Contamination 

Roger, 

Ref this morning's SRD meeting, please see attached report received today from GE FSR Chuck 
B e a ~ t ~ i ~ .  Era A,k:ion is an S-61 operator ov! of Louisiana. Let's Get a list of any questions 

CONFIDENTIAL 
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together in time for Chuck’s visit to Columbia. 

Regards, 

Ron Garman 

CT58 
ERA Aviation 
Met with VP of Maintenance, Mark Jones, and discussed engine program as 
well as 5-92 expectations. CT58 Main fuel control removals have been 
excessive in the last few months. Various contamination issues have been 
discussed to resolve removal rate. Will be visiting vendor (Columbia) to 
discuss probable causes. 

CONFIDENTIAL 
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From: Garman, Ron (GEAE) 

, 

\\ , 

Sent: 
To : 

Friday, October 15,2004 10:09 AM 
Gridley, David (GEAE) <- 

Subject: 
Attach: 

FW: SRD A-PROJ-04-01 PRV C1oseout.doc;SRD A-PROJ-04-02 PRV Closeout. doc 
SRD A-PROJ-04-01 PRV Closeout.doc;SRD A-PROJ-04-02 PRV Closeout. doc 

David, 

Please find SRD doseouts attached, ref our discussion yesterday. 

Regards, 

Ron Garman 

---Original Message- 
From: Maloney, Daniel (GEAE) 
Sent: Wednesday, October 13,2004 4:16 PM 
To: Garman, Ron (GEAE) 
Cc: Hayes, William (GEAE) 
Subject: FW: SRD A-PROJ-04-01 PRV Closeout.doc;SRD A-PROJ-04-02 PRV 
Closeout.doc 

Ron- 
ESDl has reviewed the attached SRD Close-out Reports, and they are acceptable. 
The referenced Hamilton Internal Correspondence and Lab Analysis Fl-04-56 IS available at LN 001 STNFOR/Roach 
Please review reports and provide feedback by Monday, October 18 
SRD will be remain on our spreadsheet until you provide a copy of your letter to the customer Please do so by October 
20. 

Dan Maloney 
T700/CT7/T58/T64 SRD Administrator 
24085, Ext 4-351 1 

---Original Message-- 
From. Roach, Roger (GEAE) 
Sent: Wednesday, October 13,2004 2:OO PM 
To: Maloney, Daniel (GEAE) 
Cc: Abraham, Joe (GEAE); Dunn, Francis (GEAE); Babbitt, Daniel (GEAE) 
Subject: SRD A-PROJ-04-01 PRV Closeout.doc;SRD A-PROJ-04-02 PRV 
Closeout.doc 

Dan, Case Closed . The attached files are the closeouts for the A-PROJ-04-01 and -02 SRD's. These files are not 
in the shared folder. I will be adding these closeout notices to my eDRB A1.24 Volume 25 Study 3. 

SRD A-PROJ-04-01 PRV Closeout.doc;SRD A-PROJ-04-02 PRV Closeout.doc 
<< ... >> c<..,>> 
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ENGINE MODEL NUMBER: 

CT58-140-1 

COMPONENT NAME: 

Pressure Regulating Valve 
(part of fuel control unit) 

TO (SRD ORIGINATOR): 

R. Garman 

ENGINE SERIAL NUMBER: 

280324KL 

COMPONENT DWG NO: 
GE (HSD) 
Fuel Control 6003T91P13 
PRV (7257255) 

SRD NUMBER: 

A-PROJ-04-001 

TITLEISUBJECT: 

SRD CLOSEOUT NOTICE 

DISTRIBUTION (BEYOND STANDARD SRD DISTRIBUTION LIST). 

Joe Abraham MD24062 
Dan Babbitt MD24062 
Frank Dum, MD24062 

CONFIDENTIAL 
Subject to Protective Order in 
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PROBLEM CONFIRMED: 

NO: 0 YES: 

CUSTOMER: 

Hayes 

COMPONENT SERIAL NO: 

82827BR 



CONCLUSlONSlRESULTS (Root Cause, Testing Performed, Suspect Population, Related 
Events, Etc): 
Resu I t s : 
The Hayes Valve as received was free to move, appearing to be operating normally, however 
exhibiting signs of wear. The fuel control filter was not available for examination at the time of this 
investigation. 

Hamilton Internal Correspondence and Lab Analysis Fl-04-56 cite silica fibers (fiberglass), and hard 
angular oxides trapped in the clearance area between I.D. and O.D. of the valve assembly as the 
cause of the temporary seizure of the Pressure Regulating Valve (PRV). The contamination 
particle sizes found range in size from 2.5 micron to 25 micron, which have made their way through 
the fuel control 40-micron filter and into the valve tight clearances. The Valve geometry all meets 
current drawing dimensional requirements and exhibit slightly higher than normal wear patterns. 

Conclusions 
The silica fibers were the dominant contaminates found in the valve assembly during inspection and - .  
is determined to be root cause of the temporary seizure. The silica fibers and other contaminates 
passed through the control filter and into the bypass valve. It is not known if the control filter had 
gone into bypass during operation, but the particle sizes found are small enough to pass through 
the filter when working normally. Changing of the fuel control filter relief pressure will not keep 
particles smaller than the filter opening from going through the filter. 

The contaminate type found is not normal to the fuel system environment and is believed to have 
been brought into the fuel system externally, either during servicing of the fuel system hardware or 
during bypass of an aircraft fuel filter. Validation of the engine fuel control design was not required 
utilizing this type of contaminate, again as it is not normally part of engine fuel system components, 
and its performance under these conditions is undetermined. Although the valve design is - 40 
years old it still meets current valve design standards for this application. 

RECOMMENDATIONS (Product Improvements, Field Actions, Part ReuselRepair, Etc): 

The source of the relative abundance of silica (glass) fibers that were found should be investigated; 
the possible use of a glass fiber filter within the aircraft fuel system would appear to be a logical 
starting point. It was suggested by Columbia Helicopters that the only possible source of the silica 
fibers might have come from aircraft fuel piping fireproof coatings. GE recommends that this 
suggestion be completed. It is also suggested that the aircraft fuel system filtration be reviewed to 
ensure that adequate measures are in place to minimize risk of bypassing the aircraft barrier filters 
(10 micron) thus minimizing the size of contaminants that can be carried to the tight clearances 
within the control and other fuel system components. Opeiational history on this aircraft has also 
indicated that the engine centrifugal filter may at times not perform as well as desired. 
Consideration to a program to improve the Centrifugal Fuel Purifier (CFP) or replace it with a barrier 
type of element should be reconsidered. There are no changes to the fuel control filtration and / or 
bypass valve being recommended at this time. 

Additional Comments: This SRD has been documented in electronic Engineering Design Record 
Book A I  .24 Volume 25 Study 3. Also, see SRD closeout A-PROJ-04-002 for similar finding on 
same valve design from different operator. It is understood that these two valves and operators had 
these events in seprate operating regisns. The only commn factors &!ermined during this 
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Rber Roach ~~ 

Engineering Systems Mgr: 
Frank Dunn 

investigation is the use of common aerospace fuel system components, fuel type, and the service 
provided for overhaul by the same source. The findings of the silica fibers in both valve 
components from two different operating regions remains a concern until its source can be located. 

Referenced Hamilton Internal Correspondence Fl-04-56 will be retained on file. 

1011 312004 
Dale: 
1011 312004 

I Resoonsible Enaineer: I Dale: 1 
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ro (SRD ORIGINATOR). 

R. Gannan 

SRD NUMBER: 

A-? R OJ-04-002 

TITLUSUBJECT: 

ENGINE MODEL NUMBER: 

CT58-140-1 

COMPONENT NAME: 

Pressure Regulating Valve 
(part of fuel control unit) 

SRD CLOSEOUT NOTICE 

DISTRIBUTION (BEYOND STANDARD SRD DISTRIBUTION LIST). 

ENGINE SERIAL NUMBER: 

Unknown 

COMPONENT DWG NO: 
GE (HSD) 
Fuel Control 6003T91P15 
PRV (7257254) 

Joe Abraham MD24062 
Dan Babbitt MD24062 
Frank Dunn, MD24062 

I 
CONCLUSlONSlRESULTS (Root Cause, Testing Performed, Suspect Popul 

PROBLEM CONFIRMED: 

NO: 0 YES. 

CUSTOMER: 

Carson 

COMPONENT SERIAL NO: 

90030 

on, Related Events, Etc): 

Results : 
The Carson valve sent to GE was received in the stuck condition. The fuel control filter was not 
available for examination at the time of this investigation. 

Hamilton Internal Correspondence and Lab Analysis Fl-04-56 cite silica fibers (fiberglass), and hard 
angular oxides trapped in the clearance area between I.D. and O.D. of the valve assembly as the 
cause of the seizure of the Pressure Regulating Valve (PRV). The contamination particle sizes 
found range in size from 2.5 micron to 25 micron, which have made their way through the fuel 
control 40-micron filter and into the valve tight clearances. The Valve geometry all meets current 
drawing dimensional requirements and exhibit normal wear patterns. 

Conclusions 
The silica fibers were the dominant contaminates found in the valve assembly during inspection and 
is determined to be root cause of the valve seizure. The silica fibers and other contaminates passed 
through the control filter and into the bypass valve. It is not known if the control filter had gone into 
bypass during operation, but the particle sizes found are small enough to go through the filter when 
working normally. Changing of the fuel control filter relief pressure will not keep particles smaller 
than the filter opening from going through the filter. 

The contaminate type found is not normal to the fuel system environment and are believed to have 
been brought into the fuel system externally, either during servicing of the fuel system hardware or 
during bypass of an aircraft fuel filter. Validation of the engine fuel control design was not required 
utilizing this type of contaminate, again as it is not normally part of engine fuel system components, 
and its performance under these conditions is undetermined. Although the valve design is - 40 
years old it still meets current valve design standards for this application. 
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Responsible Engineer: 

Engineering Systems Mgr: 
Frank D u m  

Roper Roach 

RECOMMENDATIONS (Product Improvements, Field Actions, Part ReuselRepair, Etc): 

- 
Dale: 

Date: 
1011 312004 

1011 312004 

The source of the relative abundance of silica (glass) fibers that were found should be 
investigated; the possible use of a glass fiber filter within the aircraft fuel system would 
appear to be a logical starting point. It was suggested by Columbia Helicopters that the 
only possible source of the silica fibers might have come from aircraft fuel piping fireproof 
coatings. GE recommends that this suggestion be completed. It is also suggested that the 
aircraft fuel system filtration be reviewed to ensure that adequate measures are in place to 
minimize risk of bypassing the aircraft barrier filters (IO micron) thus minimizing the size of 
contaminants that can be carried to the tight clearances within the control and other fuel 
system components. Operational history on this aircraft has also indicated that the engine 
centrifugal filter may at times not perform as well as desired. Consideration to a program to 
improve the Centrifugal Fuel Purifier (CFP) or replace it with a barrier type of element 
should be re-considered. Tnere are no changes to the fuel control filtration and I or bypass 
valve being recommended at this time. 

Additional Comments: This SRD has been documented in electronic Engineering Design Record 
Book A1.24 Volume 25 Study 3. Also, see SRD closeout A-PROJ-04001 for similar finding on 
same valve design from different operator. It is understood that these two valves and operators had 
these events in separate operating regions. The only common factors determined during this 
investigation is the use of common aerospace fuel system components, fuel type, and the service 
provided for overhaul by the same source. The findings of the silica fibers in both valve 
components from two different operating regions remains a concern until its source can be located. 

Referenced Hamilton Internal Correspondence Fl-04-56 will be retained on file, 
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From: Ebb Neiharl 
Senk 
To: Ron Garman (E-meilj 
cc: Don Wig 
Subject: Questions for CT58 conference 

Friday, July 25, 2003 215 PM 

WPPet. 

Thk buel cantml kiar is a 40 mimn filler. This is equal to .O#I!W. The deerane between the Pressure regulating 
valve and sleeve is .0004"-.0008". Fuel leaving the filter is routed direclly?o the PRV. It Is very common to see fuel 

Bob Neihert Ph.P - 
Engine Shop Suprvisor 
Columbia Helicopters, tnc. 

1 

COL 002885 



Atteridees f35m General EIectrjc 
Ron Gannon lntemational Prag-m Manager 
Hany Nahatis Program Director 
Doug Otis Engine Systems Desi@ & Inlegration Program Leader 
Chuck Beaston Field Representative 

Meeting started off with a discussion of open .service requests that Columbia Helicopters 
134s with General Electric. 

Inadequate he1 control he1 filter and bypnss valve. General Electric has not done any 

caused several €bel conml wntaniination’s’ causing engines not to aw;elerate. 
-----?+- work on this. It appears that they are not very interested even though we feel that t h i s  has 

COL 002888 



SRD 

SERVICE REVEALED DIFFICULTY 

(WORK REQUEST) 

ritle 

2T58 Carsbn Stuck PRV SRD 

SRD SRD SRD SRD 

SRD Request Number 

A-7790-F06-GN-006 
Authorizing Document Number 

EFS WA111635-0 
Engine Line - Model 

CT58-140-1 
'unding Source 

r58 U P S  SRD Investigation 

Project Code I RI 

10 I JBAA 

- -~ 

111. ADDITIONAL BACKGROUND INFORMATION: 

PRV sticking has been seen before, most recently due to glass fibers between the sleeve and piston of 
undetermined origin. 

Contract Code DAN List Comment 

TFZ R3650 

w. PROVIDE: A PROBLEM CAUSE DEFINITION 8. RECOMMENDED CORRECTIVE ACTION C CLOSEOUT REPORT D. HARDWARE DISPOSITION 

(Project to indicate which of the above are required, and any additional requirements below) 

Please provide A, B and C above. 

Zustmer ESN 

Sarson SIN 285-293 

Piston PIN 543457 
Part Number Serial Number 

FCU SIN 72834 

Part Name 

Valve assembly, pressure regulating 

unknown unknown 
Part TSN Part CSN 

I 

Distribution 

T58 SRD Distribution: R. Garman, D. Maloney 

To: 

M. Nagy-WenWRoger Roach 
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Requested Closeout Date (consistent with 24 day turntime) 

2128106 
Originator Date 

D. Otis January 5,2007 
Phone 

1921 
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From: Garman, Ron (GE I n f r a ,  Av ia t ion ,  U S )  
Sent :  F r iday ,  A p r i l  07 ,  2006 8 : 4 5  AM 
To: Bennet t ,  Dave (C-E I n f r a ,  Av ia t ion ,  US) 
S u b j e c t  : Carson H e l i c o p t e r s :  FCU / PRV contaminat ion  

Dave , 

I n f o .  

Regards, 

Ron. Garman 

----- O r i g i n a l  Message----- 
From: Dave Wolf [ m a i l t o :  
Sent :  Fr iday ,  February  1 
To: TRANS Customer Suppor t  Center  ( G E  I n f r a ,  A v i a t i o n )  
S u b j e c t :  FCU / PRV con tamina t ion  

L 

Recen t ly  we had removed a FCU f o r  Ng f l u c t u a t i o n s  and s e n t  it t o  
Columbia f o r  O/H where t h e y  d i s c o v e r e d  t h e  PRV was s t u c k  due  t o  
con tamina t ion .  The TSO on t h i s  FCU i s  4495.2 and i t  had been l i g h t  
O/H'ed a t  TSO 4146.9. Th i s  is t h e  f o u r t h  i n s t a n c e  o f  FCU f l u c t u a t i o n s  
and o f  f i n d i n g  t h e  PRV contaminated ,  even though we remove t h e  FCU 
f i l t e r  eve ry  30 h r s  of o p e r a t i o n .  We have o p e r a t e d  t h e  S-61 f o r  o v e r  
30 y e a r s  and up t o  abou t  5 y e a r s  ago w e  have never  expe r i enced  any 
type  of FCU con tamina t ion .  Even though GEAE looked  a t  t h i s  problem 
p r e v i o u s l y  wi th  a PRV from one of o u r  FCU's we wish t o  s t r o n g l y  stress 
t h a t  w e  b e l i e v e  t h e r e  i s  a p rob lem.wi th  t h e  f u e l  f i l t e r i n g  r e g a r d i n g  
t h i s  sys tem.  

David Wolf 
Chief  I n s p e c t o r  
Carson h e l i c o p t e r s ,  I n c  
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R. Garman 1 Scott Snyder, MD24062 

,, ro (SRD ORIGINATOR). 

1 Marty Nagy-Wentz MD24062 
SRD NUMBER: 

DISTRIBUTION (BEYOND STANDARD SRD DISTRIBUTION LIST) 

A-7790-F06-GN-006 I 
ENGINE MODEL NUMBER: 
CT58-140-1 

COMPONENT NAME: 

Valve assembly, Pressure 
Regulating (part of he1 control) 

ENGINE SERIAL NUMBER: 
S / N  285-293 

COMPONENT DWG NO: 
GE (HSD) 
GE Fuel Control 6003T91 P13 
Hamilton PRV Piston P/N 

543457 Sleeve P/N 734913-1 
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NO: 0 YES: 

Carson 

COMPONENT SERIAL NO: 

Fuel Control S/N 72834 
Valve not serialized 



CONCLUSlONSlRESULTS (Root Cause, Testing Performed, Suspect Population, Related Events, Etc): 

accomplished at a TSO of 341 5.5. 

/ \  

\ '. . ,, The time is not tracked on the piston and sleeve, but the time on the Fuel Control Assy is TSO:4710.7 and a LOH was 

Results: 
The Carson valve sent to GE was received in the stuck condition. The fuel control filter was not available for examination 
at the time of this investigation. 

Hamilton Internal Correspondence and Lab Analysis FI-07-11 cite silica fibers (fiberglass), and hard angular oxides 
trapped in the clearance area between I.D. and O.D. of the valve assembly as the cause of the seizure of the Pressure 
Regulating Valve (PRV). Mineral oxides of silicon, aluminum, caldum and magnesium, as well as iron-based fines, were 
also detected. Potassium was found to Go-exist with the oxides, but this unusual combination was not explainable. 

The contamination particle sizes found range in size from 2.5 micron to 25 micron, which have made theirway through 
the fuel control 40-micron fiker and into the valve tight clearances. The Valve Piston O.D. was measured to be within 
original drawing requirements and the Valve Sleeve I.D. was just over drawing limit by .0007" and exhibit normal wear 
patterns. Valve material also meets current drawing requirements. 

Additional Related Findinas: 

A sample PRV Diaphragm was sent to GE from Columbia Helicopters for analysis of the fiber's in the Nylon Backing for 
the Buna-N eiasiomer. T ie  anaiysis came back negative ior Siiicon Fibers however Coiumbia inciuded another 
contamination sample from a non-event related PRV from the same operator (Carson). The second contamination 
sample was analyzed in the Chemistry Lab at GE Aviation in Lynn and reported the same findings as the original sample 
analyzed by Hamilton. This finding stimulated further discussion with Columbia where it was reported by Columbia that 
the contamination in this configuration PRV was typical to find but not in this quantity. Columbia added that the Carson 
PRVs typically have higher levels of contamination than other operators. The quantity of contarnination in the second 
sample was considered a risk to another potential stuck valve. 

Additional discussion included input on the Carson AircraR Fuel Filtration System. The Carson Filtration system was 
reported to provide filtering capability down to 40 micron. In other 158 / CT58 applications the Aircrafl Fuel System 
includes fikering capability down to 10 micron. This may support the Columbia findings and input that Carson valves 
typically come in with higher levels of contamination. The engine fuel filtering system is rated to 40 micron. Additionally, 
the Silicon fibers found down to 2.5 micron are measured in the diameter of the fiber. The fiber lengths are significantly 
higher than 40 micron and it ability to pass through the aircrafl filter or engine fuel filter are greatly dependent on how it 
inters the filter (axially or sideways). 

These findings are identical to past SRD findings for the same operator as documented in SRD closeout A-PROJ-04- 
002 dated 10/13/2004. 
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I Conclusions 

/ \  

The silica fibers were the dominant contaminates found in the valve assembly during inspection and is determined to be 
root cause of the valve seizure. The silica fibers and other contaminates passed through the control filter and into the 
bypass valve. It is not known if the control filter had gone into bypass during operation, but the particle sizes found are 
small enough to go through the filterwhen working normally. Changing of the fuel control filter relief pressure will not 
keep particles smaller than the filter opening from going through the filter. 

Responsible Engineer: Date: 
Roger Roach 06/20/07 
Engineering Systems Mgr: Date: 
Marty Nagy-Wentz 06/20/07 

The contaminate type found is not normal to the fuel system environment and are believed to have been brought into the 
fuel system externally, either during servicing of the fuel system hardware or during bypass of an aircraH fuel fitter, or 
through the filter in normal operation for particles smaller than the reported rating of the AC filters. Validation of the 
engine fuel control design was not required utilizing this type of contaminate, again as it is not normally part of engine fuel 
system or system components, and its performance under these conditions is undetermined. Although the valve design 
is - 40+ years old it still meets current valve design standards for this application. 

Recommendations 

The source of the relative abundance of silica (glass) fibers that were found should be closely investigated; the possible 
use of a glass fiber filter within the aircraft fuel system would appear to be a logical starting point. It was suggested by 
Columbia Helicopters that the only possible source of the silica fibers might have come from aircraft fuel piping fireproof 
coatings. GE recommends that this suggestion be followed through. 

It is also suggested that the aircratl fuel system filtration be reviewed to ensure that adequate measures are in place to 
minimize risk of bypassing the aircraft barrier filters and to confirm the filter rating reported to be 40 micron, and further 
review to incorporate a finer filtration system to bring it up to similar standards with remaining related fuel systems for the 
T58 applications, thus minimizing the size of contaminants that can be carried to the tight clearances within the control 
and other fuel system components. 

Until the source of the Silicon Fibers has been identified and addressed this failure mode of the PRV remains a High Risk 
for continued service, particularly for this operator. 

Operational history on this aircraft has also indicated that the engine centrifugal filter may at times not perform as well as 
desired. Consideration to a program to improve the Centrifugal Fuel Purifier (CFP) or replace it with a barrier type of 
element should be re-considered. There are no changes to the fuel control filtration and I or bypass valve being 
recommended at this time. 

Attention should also be made to the high operating hours (TSO) for this operator and further studies performed to 
identify if in fact the operator , with this AC environment, is running the unit to end of life. 

Additional Comments: This SRD has been documented in electronic Engineering Design Record Book A I  .24 Volume 
25 Study 11. Also, see SRD closeout A-PROJ-04-001 and SRD Closeout A-PROJ-04-002 for similar finding on same 
valve design. It is understood that these two valves and operators had these events in separate operating regions. The 
only common factors determined during this investigation is the use of common aerospace fuel system components, fuel 
type, and the service provided for overhaul by the same source. The findings of the silica fibers in both valve 
components from two different operating regions remains a concern until its source can be located. 

Referenced Hamilton Internal Correspondence FI-07-11 will be retained on file. 
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CONCLUSlONSlRESULTS (Root Cause, Testing Performed, Suspect Population, Related Events, Etc): 

accomplished at a TSO of 341 5.5. 

/ \  

\ '. . ,, The time is not tracked on the piston and sleeve, but the time on the Fuel Control Assy is TSO:4710.7 and a LOH was 

Results: 
The Carson valve sent to GE was received in the stuck condition. The fuel control filter was not available for examination 
at the time of this investigation. 

Hamilton Internal Correspondence and Lab Analysis FI-07-11 cite silica fibers (fiberglass), and hard angular oxides 
trapped in the clearance area between I.D. and O.D. of the valve assembly as the cause of the seizure of the Pressure 
Regulating Valve (PRV). Mineral oxides of silicon, aluminum, caldum and magnesium, as well as iron-based fines, were 
also detected. Potassium was found to Go-exist with the oxides, but this unusual combination was not explainable. 

The contamination particle sizes found range in size from 2.5 micron to 25 micron, which have made theirway through 
the fuel control 40-micron fiker and into the valve tight clearances. The Valve Piston O.D. was measured to be within 
original drawing requirements and the Valve Sleeve I.D. was just over drawing limit by .0007" and exhibit normal wear 
patterns. Valve material also meets current drawing requirements. 

Additional Related Findinas: 

A sample PRV Diaphragm was sent to GE from Columbia Helicopters for analysis of the fiber's in the Nylon Backing for 
the Buna-N eiasiomer. T ie  anaiysis came back negative ior Siiicon Fibers however Coiumbia inciuded another 
contamination sample from a non-event related PRV from the same operator (Carson). The second contamination 
sample was analyzed in the Chemistry Lab at GE Aviation in Lynn and reported the same findings as the original sample 
analyzed by Hamilton. This finding stimulated further discussion with Columbia where it was reported by Columbia that 
the contamination in this configuration PRV was typical to find but not in this quantity. Columbia added that the Carson 
PRVs typically have higher levels of contamination than other operators. The quantity of contarnination in the second 
sample was considered a risk to another potential stuck valve. 

Additional discussion included input on the Carson AircraR Fuel Filtration System. The Carson Filtration system was 
reported to provide filtering capability down to 40 micron. In other 158 / CT58 applications the Aircrafl Fuel System 
includes fikering capability down to 10 micron. This may support the Columbia findings and input that Carson valves 
typically come in with higher levels of contamination. The engine fuel filtering system is rated to 40 micron. Additionally, 
the Silicon fibers found down to 2.5 micron are measured in the diameter of the fiber. The fiber lengths are significantly 
higher than 40 micron and it ability to pass through the aircrafl filter or engine fuel filter are greatly dependent on how it 
inters the filter (axially or sideways). 

These findings are identical to past SRD findings for the same operator as documented in SRD closeout A-PROJ-04- 
002 dated 10/13/2004. 
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I Conclusions 

/ \  

The silica fibers were the dominant contaminates found in the valve assembly during inspection and is determined to be 
root cause of the valve seizure. The silica fibers and other contaminates passed through the control filter and into the 
bypass valve. It is not known if the control filter had gone into bypass during operation, but the particle sizes found are 
small enough to go through the filterwhen working normally. Changing of the fuel control filter relief pressure will not 
keep particles smaller than the filter opening from going through the filter. 

Responsible Engineer: Date: 
Roger Roach 06/20/07 
Engineering Systems Mgr: Date: 
Marty Nagy-Wentz 06/20/07 

The contaminate type found is not normal to the fuel system environment and are believed to have been brought into the 
fuel system externally, either during servicing of the fuel system hardware or during bypass of an aircraH fuel fitter, or 
through the filter in normal operation for particles smaller than the reported rating of the AC filters. Validation of the 
engine fuel control design was not required utilizing this type of contaminate, again as it is not normally part of engine fuel 
system or system components, and its performance under these conditions is undetermined. Although the valve design 
is - 40+ years old it still meets current valve design standards for this application. 

Recommendations 

The source of the relative abundance of silica (glass) fibers that were found should be closely investigated; the possible 
use of a glass fiber filter within the aircraft fuel system would appear to be a logical starting point. It was suggested by 
Columbia Helicopters that the only possible source of the silica fibers might have come from aircraft fuel piping fireproof 
coatings. GE recommends that this suggestion be followed through. 

It is also suggested that the aircratl fuel system filtration be reviewed to ensure that adequate measures are in place to 
minimize risk of bypassing the aircraft barrier filters and to confirm the filter rating reported to be 40 micron, and further 
review to incorporate a finer filtration system to bring it up to similar standards with remaining related fuel systems for the 
T58 applications, thus minimizing the size of contaminants that can be carried to the tight clearances within the control 
and other fuel system components. 

Until the source of the Silicon Fibers has been identified and addressed this failure mode of the PRV remains a High Risk 
for continued service, particularly for this operator. 

Operational history on this aircraft has also indicated that the engine centrifugal filter may at times not perform as well as 
desired. Consideration to a program to improve the Centrifugal Fuel Purifier (CFP) or replace it with a barrier type of 
element should be re-considered. There are no changes to the fuel control filtration and I or bypass valve being 
recommended at this time. 

Attention should also be made to the high operating hours (TSO) for this operator and further studies performed to 
identify if in fact the operator , with this AC environment, is running the unit to end of life. 

Additional Comments: This SRD has been documented in electronic Engineering Design Record Book A I  .24 Volume 
25 Study 11. Also, see SRD closeout A-PROJ-04-001 and SRD Closeout A-PROJ-04-002 for similar finding on same 
valve design. It is understood that these two valves and operators had these events in separate operating regions. The 
only common factors determined during this investigation is the use of common aerospace fuel system components, fuel 
type, and the service provided for overhaul by the same source. The findings of the silica fibers in both valve 
components from two different operating regions remains a concern until its source can be located. 

Referenced Hamilton Internal Correspondence FI-07-11 will be retained on file. 
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From: 
Sent: 
To : 
cc: 

Gridley, David (GE Infra, Aviation, US) <- 

Wednesday, January 9,2008 1 1: 13 AM 

Subject: RE: Fw: S-61 Aircraft Fuel Filter Size 

SK 

Noelle, 
The GE safety team has been monitoring this issue since early 2005. As 
described in the referenced GE letter of Nov 28 2005, GE has become 
aware of a condition that can cause power fluctuations, erratic 
operation or slow acceleration of CT58 engines. The condition has been 
linked to foreign solid contaminants entering and lodging in the engine 

bind or seize. Since 2002, there have been several reports of abnormal 
CT58 engine operation related to this condition. One in particular was 
on a Hayes S-61 N during an engine check flight (1 2/16/02; Lake Errock, 
BC. Ref. TSBC Report No A02P0320). A whining sound and loud bang were 
found to have been caused by failure of the helicopter main gearbox #1 
input pinion forward bearing, causing the left engine to lose power due 
to loss of load, overspeed and shutdown.The right engine did not respond 
to the increased load demand on it from the main rotor, resulting in a 
hard autorotative landing on a road, with only minor injuries but 
substantial helicopter damage. This "non-responsiveness" of the right 
engine was found to have been caused by contaminants (particle chip 
board, cellulose, paint, metal) within the fuel system reaching the PRV 
in the engine's fuel control, causing it to bind. 
Regards, 
David Gridley, 

fue! contm! pressgre regu!&Ing va!\Jp (PR?/), in tyrn csuclng the PR\ j  

/, 

\ 

From: Brunelle, Noelle SIK [mailto 
Sent: Monday, January 07,2008 9:25 AM 
To: Gridley, David (GE Infra, Aviation, US) 
Cc: Pavia, Michael T SIK; Rindos, Michael C SIK 
Subject: Re: Fw: S-61 Aircraft Fuel Filter Size 
Mr. Gridley, 
I have received your request for status on the proposed S-61 fuel filter 
size change from 40 microns to 10 microns. We have reviewed this issue 
and are curious when GE's position moved from a "recommendation" (GE 

, 
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/ 
letter dated 02/09/07, attached) to a "potential safety issue" (e-mail 
below), and what drove this change in classification. Any information 
you could provide would be greatly appreciated. 
Noelle Brunelle 
H-53 / S-61 / Legacy Models Team 
Aviation and Product Safety 
Phone:- 
Fax: 203-386-7850 
E-Mail: - 
"In theory there is no difference between theory and practice. In 
practice there is." 
This email message and any attachments are for the sole use of the 
intended recipients and may contain proprietary andlor confidential 
information which may be privileged or otherwise protected from 
disclosure, Any unauthorized review, use, disclosure or distribution is 
prohibited. If you are not the intended recipients, please contact the 
sender by reply email and destroy the original message and any copies of 

--Original Message---- 
From: Lowenstein, Christopher 0 SIK 
Sent: Friday, November 09, 2007 930 AM 
To: Brunelle, Noelle SIK 
Subject: Fw: S-61 Aircraft Fuel Filter Size 
Noelle- 

/ Can you please take this action? 
\ Thanks! 

Chris 
--- Oriainal Messaae --- 

\ /  

?he message zs we!! as any attachments to ?he nrigina! mess.lge. 

From: Gridley, Davii (GE Infra, Aviation, US) <-, 
To: Lowenstein, Christopher 0 SIK 
Sent: Fri Nov 09 09:05:15 2007 
Subject: S-61 Aircraft Fuel Filter Size 
Hi Chris, 
How are you? Sikorsky keeping you busy, I hope? Need your help please to 
clarify the status of a potential safety issue. 
The GE Safety team has been tracking an issue for some time now relating 
to S-61 aircraft fuel fitter size. This issue relates to possible 
contamination of the CT58's fuel control pressure regulating valve 
(PRV), which can cause it to stick, resulting in engine power 
fluctuations. Back in April 2006, Sikorsky notified GE that there were 
two S-61 aircraft filter configurations - IO-micron and 40-micron. At 
the 2006 CT58 Operators Conference the operators were advised to use the 
finest mesh aircraft fuel filter approved by Sikorsky. In April 2007, 
Sikorsky advised that they were working approval of a 10-micron filter 
as an alternative to the 40-micron filter (from a new supplier, no 
longer made by the old filter suppliers??). The last status update from 
Sikorsky was on 8/14/07 (Mike Rindos), when it was reported that there 

CONFIDENTIAL 
Subject to Protective Order in 

3:09-md-2053-MO GE 007569 



was supplier difficulty in locating engineering data for the IO-micron 
filters. Could you please advise on the status of this Sikorsky program. 

\ /  Best Regards, 
David Gridley, 
GE Flight Safety Investigator. 

/ -  

3 
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From: 
Sent: 
To: 
Su bj ec t : 

Seymour, Patrick (GE Infra, Aviation, US) <-> 

Wednesday, August 6,2008 1 *3 1 PM 

S-61 10 micron filters 

/ 

\ ,  - 
~. -~ 

Anthony, 

One item we are still tracking on our Safety PMT is incorporation of 10 mic mesh fuel filters. This has been 
around for a couple of years now, with the last communication from SAC that they were working with new 
supplier, Honeywell, on this. The contact name given to me was Mike Rindos. Are you aware of the status on 
this filter? CouM you forward this to Mike if not? 

Regards, 

Patrick Seymour 

GE - Aviation 
(Jr58ICTM Program Manager 

F 781 594 1739 
- 

GE Proprietary information 

/ 

\ /  

The information contained in this document is GE Proprietary Information and is disclosed in confidence. It is the property of GE and shall not be wed. 
disclosed to others or reproduced without the express written wnsent of GE. IF consent is given for reproduction in whole or in part, this notice shall 

appear in any such reprodudion in whole or in part. The U S .  export control laws may alw, control the information contained in this document. 
Unauthorized export or re-export is prohibkd 

This technical data is considered iTAR and/or EAR controlled pursuant to 22 CFR Part 120-130 and 15 CFR Parts %774 respectively. Transfer of 
this dab by any means to a Non-US Person, whether in the United States or abroad, without the proper U.S. Government authorization (e.g.. License. 
exemption. NLR. etc.), is strictty prohibited. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
This transmittal is intended for a particular addressee(s). It 
may constitute a confidential attorney-client communication. 
If it is not clear that you are the intended recipient, you are 
hereby notified that you have received this transmittal in error; 
any review, copying or distribution or dissemination is strictly 
prohibited. If you suspect that you have received this 
transmittal in error, please notify Wiggin and Dana 
immediately at 203-498-4400, or by email, reply to the sender 
and delete the transmittal and any attachments. 

Neither this message nor the documents attached to this 
message are encrypted. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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National Transportation 
490 CEnFant Plana, SW 
Washington, DC 205944001 
w.ntsb.gov 

Safety Board 

----- ."-.--__I-- 

Date: March 6,2009 

an, Managing Director 

cle Rcckjotd, Senior Project Manager, QHS 
stopher Vocglilie, Senior Accident Investigator, OZIS 

Sub j ect : Adiiiinistrative Investigation: Evidence Custody and Control Tssues Regarding the 
XAX08Ph259 Wenvcrsille: Cali fornin Helicopter Accident Invcstigstion. 

tances pL"-taining to evidence custody mnd control issues 
rred during the National 'Transporkit inn Safety 13oard's Office of 

t i  of the Wenvervills. Cstlifitrnia helicopter aceicirrit (L,4XOSt':2259) 
o f  this administrative 1Iivestigation was to j inp~~- t i~dly  

1. Jnvestigakd aspects of the evidcncc custody mid conlrol regarding the ripparcnt loss, 
destruct ion or nii s pl ac cmeiit o 1' ph y si c d  evi d ence related to the su bj kct acc ide tit 
Ziivcstigation. Wc lttlve truvelecl to thc Ioc:\tion of the hcljcoptcr engine tearciowi and 
observed the areas used by the KTSR during the examinstioris. W e  have interviewed thc 
relevmt NTSH pcrsonncl. In nddition, we intei-vicwd ancl obtained voluntary stxtcmcnts 

Inc. ernployces (Psit?y 10 the Izwesligation) 
orporation employee (Pasty to the Investigation); 
e? (i3aI%y to rhe IJlVestigatiOn); 

(1. 2 U S .  Forest Service cmployecs (Party to the Investigation); arid, 
c. 4 Columbia Fielicoptets, Inc. employees (Chritracted Company) 

2. 7'lzis memoraidurn consti [Lites our report and discusses the pcrtincnt facts and 
conclttsioiis rcgnrdiag the custody arid coiitrul o f  evide:nce in this matter. The conclusions 
stated in  this report are supported by the fiicts uiicovered during the administrative 
investigation. 'Ihe report also discusscs the fiiicts of the M er in  light of h e  evirfczrice 
fiantiling procedurcs €or thc oftice iizirolved. 



i 
i 

1 ,  
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'This report i s  d i ~ i d c d  into lhree sections with scveti sepwatc attachmcnls: 

1 . A chronological dzscription of thc relzvaiit in~~sriyt~rivc acti\,ities o f  the NIX13 team 
during the L;LYOSPh259 occidcnt up through thc last k ~ i o t ~ ~ i  location of thc reporred 
missing items from thc accident helictrptcs in~xd~,-i.tl in the \ \ ~ c n u ~ 4 l l e ~  Ciilifornia 
accielet 1 t he1 icop t er. 

2. Our findings and concl s regarding assertions about the NT1: E3 investigations and 
clicopters, Inc. One 
st sent on Carson's 

apiro, T,LC on October 3 1, 2008. 

5.  Source: NS'SH: C':usoii Nelicoptcrs, lnc. hantl\i.rirten invcnror:y of fuel control unit 

I 6.  
I 

7.  
I 

I 

\ 

2 

' 



Y'~esc/q{ Attgusr 5 - kifed?xm'~y, Azigi.d 6, ZOO8 
N'1'SB notified of accident involving Carson Ilelicopters, lnc. Sikorsky S-61 near 
Weaverville, California in reiiiote mountain location. Tcam la~incl~ecl from: J .os Angeles, 
Cdifnmia; KaiIua-Koiia, &\mii, arid Wnchiitgton, I>C duty stations 10 the remote 
accident site. 

-scene (hotel) and at remotr: accident site. Decision by 11C, N'I'SB 
party representatives to remove the engincs frum the accident 

ort ~heni to Cutwnbia Eleficopters, Irtc. facilities in Aurora, Oregon 

I 

for e?ianiinat.ioiv'inspcction. 

m 

n 

All parties agreed to utilize Colutiibi:? Helicopters, fnc. unticr contract to perform the 
engine and fuel control unit tcardo\vn. Ar the time of the accident, flierc were only ibo 

ncludes Canada) that. serviced the ( i E  2,\vikitjcm engines 
ident hclicoptei*; only onc that serviced the 

l-fclicnpkrs facility in Oregon is the 
on tlic fuel controllers for the subjcct 

d by General Electric 8s :I designnted 
Columbia has adoptcd the hill oscrliaul repair support 

I"; Engine) lint following CiE's decision to 
ry support in JUIY 1991. 'I'his iiicliiJes [he o\~er.I~aul and rcpair of 

incluc'ling the fiiel controls. 
t en1lJrink t ttei I o 

h n d q  
W cl frotii rematc accident site, brought to rcntal truck, secured in 

w d  covered with tarps. Docunieritatiori of ciistody and coli trol 
ck, license plate, pallcts loaded in truck, aid securing padlock. 

lire.l.rity, n tlgz,.st 12, 200s 
Engines were t ~ t ~ . ~ ~ ~ p o r t e d  I'xoin the \Vcnvrnrille, California nccident location to the 
Columbia Elelicopters, Inc. faciliry in Aurora, Orcgon by US. Forest S c n k  start The 
i nvcst igat i ve [cam consisting of 1 tie N ' G  IJ I IIWS I i g i  tor- In -Ch, 
iilvestigators along with party reprcsentativcs Irom (iE 'I'ransyor~ation, 
Carson I-Ielicaptcrs, Em., and U.S. Forest Service flew aboard :t IJ.S. Forest Service 

the accident area in Ctilitbniiii to Pnrtland, Oregon. 

3 



, 

I 

' \  

Wcrl,icstkcy~ Azi,yu.si 13 lhmdiy, Aiigirst 14, 2008 
'I'he teain (\Tit11 sill Imrtics present) bcgm the engine reardn\kn ;mcl csarnina~ion. The fuel 
control units wcrc also examined alongside their respectiipe engincs. No cliscrepancies 
wcre noted by tlic end of the two day examintition or cluring the last day (August 1 jth) 
during thc dehriefing. The missing parts ~t 'e ie  documented in photographs takcn during 
thc inspection process. 

iid of the day on August 14, the Carson rcpresentatives infornied the IIC they 
e leaving to assist in preparing for a memorial senicc for their deceased pilot 

wiiich was scheduled for Saturclay mamirig, August 16". At this point the team had 
completed its exminations aid expceted to dedicate the following day (Friday, Auugusl 
15~' )  to fiitalizing thei 11otes and C O K I ~ U C ~  an investigative debriefhug at  Columbia's 
training trailer. Thc XI 11s Carson had promised t o  f ly  (in their company airpime) :I 
representative to atten 

5 .  Sikorsky Aircraft Carp. 
6. LJ.S. Forest Service 
7. Cnhtrnbin f lclicuplers, lnc. 

1)' bcgm i1s planned with the finalinns of groiip nores. discussions and 
debriciing All parties tvcre presznt with thc cxccptioii ot' Ciirson 11elicol:tci-s. .J'hc IIC 
callcd the Ciuson q m x n t a t i v e s  three tirms during thc day iu sce ivhen t h q  ~vould be 
arriving and was told cach tirnc rhat sonieone .\souId he h - e  shortly. 

8 rning cnlculafions rekited to the fuel flow 
on calculations he had started near the end 
scussion in the training trailer progressed, 
calculations arid results, as wcll as the &el 
rkshop aiid spent sonic time looking at an 

niplar fuel control itnit. In the presence of thc NTSB ITC, Sikorsky m d  GE, Mike 
anl'rer-rio~cd the Iel't and right engine FCI I housings from thcir respective zip lock clcar 

bags atid plxcd tItciri next to each other 011 a bcncli f x  photo dncimieritaticm. This did 
not include the smallt~,  clear 7ip lock bags of coinpcment p u ~ s  that hud bccn rcmoved 

1:CI.T housings. D a h  the FCLJ housings rernaincd in the secure \vc~rkshop 
designated workbench, each wm tagged with thc FCU nuniber and 

c nrre spo nding e 11 gi tie nu 111hcr. 

I L  
9 1 he team then returned t o  the trairiing trailer and contirliied their discussions, which now 

focused on ;.i cnin nieasurement Ihc GI.: reprcq t ive -had identified. 

4 



or zlic accicfcnt. 'I he group asked the Cofuriihia stafi' to bring the FCIJ units and some 
parts into the training trililer. They pushed some tablcs togctlm, co~cred Ilrem with 
butcher paper and spread ou t  The main units. Again. this did not include thc smaller, clear 
7,ip lock bags contnining the corresponding FCXJ component parts. 

'I'he learit uoncluticd their discussion and gatlizrcd up thcir notcs and bdungings. 'The IIC 
asked the Coltmbia eniployee (who h;id been assisting rhe group) to bux the fuel cootrul 
units in  order to ship  hem to thc XJ93 in Wilshington, M'. 1 IC also q u c s t c d  thc 
mplayce to box the engines separately for sliipiiicnt to the \\reekage facility (Plain I'arts) 
in California. The tervii cfepnrted thc Coluni bin I-lelicopters, Inc. facility ~tround 3pm and 
Iieadcd to their hotel in Poi-tlmd, OK. 

E 

attend. 



?'age 6 o f 1  5 

lliis crnaii retpcssting that the record shoul 

iich was condcicted in perso11 \\ith tlic XIX3 
11C and Zcaiii, arid includud a discussion that the p w t s  \Ycrc: still located al Colirnibia's 
kicility and not yet shipped. 

who 

and othcr pars had been left unsecured and that Columbia was being pzrriiitted 10 
gather and ship rhese items unsupervised. 

i 

6 
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ff'edi-ilrc~siky, Sep fcmber 3. 2008 
m Cars011 I-Iciicopters, Inc. seiids a Ict~er to the NTSR IlC requesting the Kl'SL3 conduct at7 

investigation of the events arid circumstances related to thc har1Jling of ttic engine fuel 
control units of thc helicopter from thc initi;d diiasst'mbly i?t Columbia I iclicoprcrs in 
Oregon on 13-14 August 200S to tlic inspection O F  thosi. wits lhllo\~ing thcir transfer to 
the XTSR J-ImtkItmrrers in Washington. IX on 3X I 

(fi:ntl of section) 



/ 

Carson X ieticctpters, Inc. s~ates: 

4. 
5 .  
6 .  
7. 
8. 
9. 
10. 

ion Party ficpresentati\*e 
Aircraft Corp. l’arty ttep 
st Service Party Rcprcse 
st Service Party ttcyrcsenta 

Columbia I-Iclicopters, Inc. employee 
1% Weficoptcrs, ILK. employee 

iibove listed 10 individuals; in a 

I 
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I’age 9 of 15 

C,’onclusio~~~ KO irrcyularitics \ycrtl. documented rc.g:irdiitg the FCUs shipped to N’I’S13 

9 



during NE13 accidcnt iwcs~igntions in \vJiich otigiilal parts arc destroyed ui the accident due to 
damagc, submersion, firc or oxher catises. Carson did not have a reprcseritativc ;ivnilable on diis 
day ant1 therefore did riot have krirtwledgc of  this part being requcstecl by the NTSB. 

C:irsol r t-leli copters, I nc. states: 



Page 11  of 15 

-___- C~onclusion: Carson I Iolicciptcrs. Inc. has mr~inrained in thcir l r k r s  to ltie N 1 SI3 m d  ~ ~ r h s e q t t t i i ~  
tccim meetings tint the ines and f t i d  coutrol iirljts are rcle\xiit to the causc of'thc widc r i t  a d  
that xvithout thi: rii Is the actual CRUSC 01' tlie accident \vi11 110 longer hc ixvkblc as aiiy 

fiirtltjler sudysis of the 13arts ciinnot bc perEi3rmcd. I-lo\vever, the following inlcrvic\vcd personnd 
ala, Sikorsky Aircraft, arid U.S. Forest Service) all atlcst that thc prclinlinary 

orkshop as well as tlic training trail 0x1 Augiist 14'' as well as August 
011 ti mm mcasureinciit that tlic el3 r e p  ntative had identjfied. He felt the 
Isc an indication of thc cngiiic's power output at the time of the accident. 

i 

- Conclusion: --- -- l'he NTSU has cletcnniited tlxit rhe condition upoti reccipt of tfic iuaiii f d  control 
units atid condition of ivecl parts werc riat i n  n sigiiificarit rliffcreiit condition horn that which 
existed a t  the conclusion of the tcardown on August 15". 2008. 



I'agc 12 01' 15 

Carson llelicopters, hc.  sent a leltcr IO thc N7'SB [IC to uptlatr: the NTSR OTI thc status o r a  fuel 
control uriit that had ~ C C I I  rcmuvcd from the accitfen'c aircr:ift in hlay of 2008: prior lo thi: ~lugust 
5, 2008 accident. rlccording ro C;moti, thc iitiit l i ~ d  been rcmokcd f i o i n  thc aircraft and scnt to 
thc Columbia I-Ielicopicrs, h e .  
3,008 accident and diirinp tlic f 
lIrlicopters3 Cslrson states the NTSR requcstcd this ti14 control uni t  he sent to I-lamilton 
Sundstraiid in Cunn cut for cxainiiiatiori nhen the YTSH a n d  p x t y  representztives ivere going 
to be there examining the two fuel control riiiits that hac1 hwn on thc aircraft at the 'time of  the 
accident. Uowever2 at n o  time did [lie N'I'SU eumine, inspect, teaiitonn o r  ~ a k c  custody or 
control of rhis Yd ti1el ct~titrol unit ivhitz at Coluinhia I k l i c o p ~ c t ~  in Auguxt 2005. I n  the 
September 25, 2005 letter t o  ~ h c  NI'SB, Carson 

I 
I 

ction and ovcrhaul. 
ation August 13- 14 I 

3 

I 

rts the 10 llo\vi ng: 

i 
(End of section) 



4. It is not possittlc to cictcrrniiic with certainty hovv ~ h t t  parts were citlier rc'~iio\~cd 1i01ii or 
were lost during the engine and fuel control unit esaminalion. Wc hdye :tiso not becn ab!e 
to deterrniiie ivho may hn.i.i: last had physical coiztact nith the missing parts. as (111 parties 
were prrscnt :it ihe last h i e  tlicse items werc tirmdlcd, all partics liiid ~ I C C ~ S S  {u the p:ii-ts 
under the party system, and a11 parties ivcre known to be in thr: contrullcd access location. 

I 

f 

a 

? 



9. Of pa-ticular note, the Ai orthiness group chair reported during this :~ l in in i~ t r a t ix  e 
investigation that wlicn &/like opci~cd thc boxcs in  U:ashinpton, I>C in thc presence of the 
group on Augirst 2S, 2OOS, the Carson r LVC re foc wed i t i m  d i a t c  1 y 11 p i  

the condition of arid the pa r ing  of; the file1 control units srld c o ~ ~ ~ p o n e u t  1)ii11~. In Ialler 
c, rrroiip discussions the snin y, Cmson also wm vocal in saying they rliought C'oliuiibic~ 

Jnc. w s  "not playing fiiir, osercharging for work. i101 honoring \\a-rcuitics 
rol unit rcbitilds due to allcgcd contaminated. Carson also stated ttiat they fccl .. 

('o1iiiiihi:i is not maiittai ng {heir hiel control units properly. 

14 
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WITNESS DECLARATIONS: NTSB EMPLOYEES 

I. James Struhsaker, tnvestigator-In-Charge 
2. Mike Hauf, Airworthiness Group Ch?’. 1 1  man 
3. Zoe Keliher, Operations Group Chairman 
4. Eliott Simpson, Aviation Safety Investigator 

I WITNESS VOLUNTARY STATEMENTS: CARSON HELICOPTERS, INC. 
I 

WITNESS INTERVIEW SUMMARIES*: PARTIES TO INVESTIGATION 

+’ 1. Carson Helicopters, Inc. 
\ 2. Columbia Helicopters, Inc. 

3, Sikorsky Aircraft Corporation 
4, GE Aviation 
5. U.S. Forest Service 

Y 



NTS B ADMI N ISTWTIVE INVESTIGATION 
OF MISSING COMPONENTS FROM LAX08PA259 

EMPLOYEE INFORWIATlOM AND ACKNOWLEDGEMENT FORM 

Good morninglafternoon. Lily name is Michele Beckjord, and I am a Senior Project 

Manager with the National Transportaiion Safety Board. On the phone is Mr. Chris 

Voeglie, an investigator from the Office of Highway SafBty. Mr. Voeglia and I have been 
tasked by the Managing Director to conduct an administrative investigation into the 
disappearance of several parts associated with the August 5, 2008, S-61 helicopter 
accident near Weaverville, California (NTSB investigation nurnher MOOPA259). At 

the conclusion of our administrative investigation, we will prepare a report documenting 
the relevant facts and circurnslances for the Managing Director. It should be noted that 

all of the information collected by u s  could be  made public in 01% form or another, and, 
therefore, witnesses should not assunie any confidentiality regarding the substance or 
details of their testimony. 

We are interviewing you becaclse you participatsd in this accident investigation as part 
of your normal duties as an employee of the NTSB, andlor you were present at 
Columbia Helicopters' facilities during NTSR examination there of relevant accident 
aircraft components. During th8  pendencjj of this administrative investigation, you 
should not discuss this administrative irivestigation or your tustiniony with others 

During the interview, if at any time you do not understand a question. please stop and 
ask me/us to clarify it for you. Afier this interview, we will prepare a summary of your 
testimony, and present it to you for review for accuracy. After incorparating any 

, 

necessary editorial corrections, your testimony will be formatted as a declaration for you 
to sign. You will be permitted to keep a copy of your declaration. 

.-,-I. ......... .......,..... ...... . . ... . .. 



In addition, please 
by initij4ing each section: 

carefully and acknowledqe the following additional information 

1 have been informed and I understand this is an official investioafw 
ers relating to m y  official duties a s  a federal employee. 

I have been  infomed and I understand, a s  a federal employee, I am 
perate with this official investigation and provide truthful answers. 

i- have been informed and I understand that if I refuse to cooperate and 
ns in this official investigation, my refusal to cooperate can be a basis for 
on, which may result in my removal from federal service. 

I have been informed and I understand this is not a criminal investigation 
information I provide in response to question s by the investigator or a n y  

ss I krtowingly provide false information. Gam*& v. New Jerscy, 385 
/ 

\ /  

ce gained by reason of my answers will be used against me in a criminal 

have been informed and I tinderstand that if 1 provide information during 
tigation that I know to be false at the time I providi; that information, my 
formation can be a basis for disciplinary action which may result in my 
cral service. 

have been informed and I understand if I provide information during this 
ation that 1 know to be false at the time I provide that information, m y  
information can be a basis for criminal prostxiition. 



,--- .... 

@ 
In addition, please @ carefully and a c k n 0 . W  !he following additional information 
by initialing emh section; 

# 1 have bean informed and I understand t3is is an offlcial kv!g$@& 
involving maken relating to my official duties as B federal employee. 

& . I have been informed and 1 understand, as a federal employee, 1 ilm 
required to cctopm%te with this oficial investlgeiinn and provide truthful arswers. 

I have besn informed and I undefstand that if 1 raluse to cooperate and 
ElnSwef questions iil this official investigatlon, my refusal to cooperatc can be a basis for 
disciplirrdry action, which may result in my mrnovd irorn faderal ssrvice. 

I havo beon informed and I understmid !his IS not a GrirnjnEzl investigation 
and neither :lie information I provide in response to question 5 by the investbator or any 
evldsnce gained by rfxmon of my answers.will be used against me in R criminal 
proceeding unlsss I knowingly provide false information Garrily v A'BW Jersey, 385 
us. 493 (1 9131). 

e, I have been informed grid I understand that if 1 provirla information during 
this official in;c,stiga:loti that I know to be false at the t i m  I provide that information, m y  
providing fak3a information can be a basis for disctplini??:?ry action which may result in my 
removal frofi federal service. 

1 have been informed and 1 upderstand if I provide infomation ilurirlg thls 
that l know to be false at tho tlme I provide that  mfurrnatton, icy 

providing fake information can be a basis for criiniiial prosecutions 

I .  



ZG6 

\ 

/ '  

\ ./ 

In addition, please read CarefLilPj and acknowladae ihe fo[lcwing additicnal infortnation 
by initialing each section: 

- r* I have been informed sild I understand this is an ofticia1 invcs!icwtion 
invotving matters relating to my c%cial duties as a federal employee. 

2-A 
required to cooperate with this official investigation and proiiidc truthful ~nswers. 

I have been informed and I understand, as a federal employee, I ani 

&? ;t I have been informed and I unde:sland that if I refitsc to cooperate and 
answer questions in this official investigaiicn, my refusal to cooperate caii be a basis for 
disciplinary action, which may rcsult in my removal from federal wwice  

f l  
I have been informed and I understand this is not a criminal investigation 

and neither%s information I provide in response to qgestion s by tie investigator or any 
evidence gained by reason of m y  8nsitJers will be L I S ~  against mc in a cl-irriinal 
proceeding unless I knowingly provide false Wormation. Garrity f. New Jersey, 385 
U.S. 493 (1967). 

& t have been informed and 1 understand that if 1 providc information during 
this official irivcstiga-fion :hat t know to be fdse at tfie tirna 1 provide3 t l u l  irifurrmtiori, rny 
providing false information can he n basis for discipliimy ~ t k m  ~.v/i!ch t - i q  rewlt i13 my 
removal from fedmil service. 

! 
I have Sesn infomed and I understand if I provide inforrriafiori during rhis 

official investigation that 1 know to be false at ihe tirns I providc that inforniatiori. my 
providing fake information can be a basis for criminal prosecution. 



In addition, please read carefully and acknowledle the following additional inforrriation 
by initialing each section: 

I& I have been informed and I understand this is an official invsa_atign 
.-maners relating to my official duties as a federal ~ m p t ~ y e e .  

I bave been informed and I understand, as a federal employee, I am 
with this oficial investigation and provide truJthfu1 answers. 

I have been informed and I tJnderstand that if I refuse to sooperate arid 
in this official invesfigaiion, n;y refusal to cooperate can be a basis lor 

disciplinary action, \,ut-rich may rssult in my removal from f2derai service 

- 4 I have been informed and I understand this is riot a_ criminal investigation 
anfieither the infonatjon I provide in response to question s by the investigator or any 
evidence gained by reason of my answers will be used against me in a crimlnal 
proceeding unless 1 knowingly provide false inforniation. GaMy I/ M w  Jersey, 385 
U.S. 493 (1 967). 

4 have been informed and I unc?erstand that i f  I provide information dur-icy 
this -+ 91 icial investigation that I know to De falsc at the tirnc 1 provide that informarjon, my 
providing false infomation can be a basis far disciplinary actior, which may result In my 
removal from f3deral service. 

f have been informed arid i understand if I provide in$brmafon dut-inc, this 
that I know to be false a? the time I provide that information, m y  

can be a basis for criminal prosecution. 

date 

, 

\ /  



I'nge 1 n I- 3 

DECLARATiON 

I'ursuant to 28 United States cock 
tclcphonc intcrview conducted on January 28, 2003 pertaining to a n  administrative hearing 011 
111c Wcavcrville. CA nccidcnt irivcstigation that: 

1746, I Jim Strrdimker, declared as rollaws durins a 

1 was launched to rlie nccidciit \rticn the N'I'SD received notilication ot'the 9 fhtal ( i r  had 
origiiiafly conie in as a serious injury crash instead). Once i t  was known 10 bc i19 fi~tal, i t  was 
decided that it kvould be a Field Major, I would be IIC, and %oE Kclihcr, fllioti Simpson and 
Mike Haufwould also hunch. ' 1 % ~  Board Member on-scenc was p i n g  lo be Member lliggins. 1 
lriunchcd on tlic evcning of 8 6  arrivcd on-scenc in the aflernoon of Augusl 7th. 2008 (due to 
launching on 816 from Ihwaii), I s t a t d  that afternoon hy holding an organizational meeting. 
'The nccideni crash had occurred in reniotc fi7rested wildcrncss and Ihc aircrdi burned for 2 days. 
On August 8th the rctricvd of the fatally irijiircd began arid this last 

On Augus~ 1 it11 the engines were removed, t'ot-vn by helicopter from thc ruriiotc accident site 
then loaded into ii rental box-type lruck, locked u p  and driven by thc [J.S. Forest Scrgicc to 
Columbia tieticapters, locatcd in Aurora, Oregon. Columbia 1 Iclicopters w s  ct\nscn for thc 
location of the cngint: and fuel control unit csruninatiori becntisc thc niaiiufacIiircr (GI:) no 
longcr serviccd thcsc engincs arid thcri: werc only two conipnnics in North Anierica (OIIC bciiig 
in  Canada) thaf serviced tlietii. Crtlutnbia was !ocattd i n  Ihc IInitctl Status, o n  I \K West Coast and  
had experience w i ~ h  the engines. 'The cngirics nrrivcd on  Atigiist 12th ant1 ihc IG~JII flcit' on [he 
U.S. Forest Scnke's King Air tlrld also mrivod 011 S/I 2. The te:m 211 Cotiin-tbia incltidcct: onc CiE 
reprcsentntitq one Sikorsky reprcsentotive, 5-6 rcprescntatives fiam Carson, ttvo representaliscs 
from 1J.S- Forest Service. one FA4 inspeclor fionl I'ortii~nd and tltc srafl' from Colunibia. "Thc 
FAA 1301 and PMI dicl show up on August 14. but  wcrc ~hcre only t o  hc in~srvicwcci. 

l'he esamination of rho engines begm at Colurribin on 811 3 .  starting \i$ith cnginc U I (leli). Engine 
#:! \vas esamined on 5/14. Tht Iiicl control units wurc also csaniincd along !vir11 mch engine on 
tliosc days, Thcrc were  man^ pkrotogmplis takw of the cngincs and Cue1 control units. I'hc later 
identified missing piifis itere last photograplied on  Augitst 14th arouitd 2pr-11. 

At i l x  cnd of the day. on 8/14, the Carson parly mcmhers anncmxcd [hat thcy uere ICiIvi\\g to 
assist iri preparing for n nseiitoriiil servicc fc)r thcir deceased pilot. I t  was schctltdcd for Sa!urday 
morning. rliigust 16. 'I'he teani Iiacl wrappcd tip wih rhc es:iminations atid expcctcd 10 work thc 
nest day finalizing their notcs arid debriefing at Colutiihia's training trnilcr location. 1 recull ihai 
Carson had proniiscd IO fly (in thcir o w  airplane) 11 reprcscntatisc to attend Fridays activities. 
I iowcvcr, no one slio\ied tip i n  ihe morning. 1 called thc Carson rcprcscnintivcs thrcc rirrics 
during the day to s te  \vhen thcy ivo~ild be arriving and was told each time tfiiit someonc w u i d  be 
t1,er-c shoflly. During the notes atid debriefing scssioii (Augusi 15th in the morning) ilic tcarn 
(partics incltitled) hegnn discussi'ng ihc cngitlcs. thc fuel control m i t s ,  and thcir obscn*aiions 
while sitting i n  the training tniilcr. Then Zoe Kclilicr Icft (he facility and drove to Grants I-'ass IO 

IVDS doing snnic calculations relnred IO r11e fuel 
fl oiv settings on Ihc fuel control uiiits P t at he had begut3 n w r  the end o f  thc day 011 8/13. { i t  ihis 
intcwiew sonic of Carson's stnff. 

time, the engines had been separatecl, lilbcled arid put on a shel\*ing tinit in  the workshop. -rl)e 
f'uel control units ti'crc on scpararcd \i*orkbcnches i n  the ivorkshnp. 



the t can ' s  discussion in the training trnilcr progrcsscd. observations focused on thc fi1t.1 
control units. the ttmi did go irtto h e  workshop and spcnd somc limo looking at  an esuinplar 
fuel control unit. I'Im 
discussion was focuscd on a can1 m e a s t m m m t  t h n t m h a d  idcnr i i i e d m  felt that 11ic 
nicasurcnictit might bc an intficaliort of Oic enginc's power output at h e  liriic ofthc nccidcnt. The 
group askcd Columbia to bring the units arid sonie parts into the training trailer. Ttiey ptishcd 
some tables togcther, covered them with butcher paper and spread out thc unils. 

returned to the trailer again and conlinucd our discussions. Tlic 

W e  did talk about some paris oi'the fiicl control units that were slil! at the acckknl scene. visihlc 
in doculzlerltation photographs from the scene. 'Ihc Columbia represcnlillivc brought in 21' plastic 
p}xenolic cap ifrat was an cxcmplar to show what thc onc I'rorn thc accident aircrsft ( 1 1 t n 1  had not 
been found and wtis cunsidcred bumcd and/or moltcd during the post-crash firc) \vould look like. 
[Each file1 control unit had one cap, on our accident hclicopter, oiie was nictal and oric utls 

recosered nictal cnp. tvilli its associ;i[etf parts, \vas 1351 SCW on Thiirstlny. 11 \vas 
with black \sriting, \vhiclt idcntiiied it. I cannot recall specifically looking at or 

touching the now missing parts on Friday, although i hclicvc 1 did sce s u i m  clear bags wirh 
black niarkcr jvritiiig on them in the training room. I think thcsc w w c  bags containing parts froni 
{!IC engines and fuel cotilrol units. I-lowcvcr, I crinnot rccltll which parts wore i n  lliosc hags. as I 
did not inspect them. Thcre w,ifs n o  reill iliscussioii t i t that timc about the parts that are notv 
missins. I'licy w r c  no[ Ihotight to bc cenlrd LO the nccidcm . becnuse I t w  tlicoq. nbout !heir 
effcct on ttic fuel control unit's riomial operation had been discounrcd by t l te cntl of the day 011 

8/14. 

At the end oftlie discussions. when the (cam had \vrappctl up  wilt)  notcs and nerc gathering tlicir 
bclongings. I askcd the reprcscntativc from Cnlimhiu who tiid hccn misting the group to box 
specific ilcnis (the fuel coiiwol units) mid send ttmii IO 11112 N't'S13 i n  Washitigion, IX. I do recall 
that t h c r e w v c r  1 c .I car plastic bags with parts 011 thc tabll; nest lo Ihc \\.all in [lie training 
room, an( rom Columbia 1 lulicoptcrs had bocn silting \tierr: tvliilc 1hu tcarn n';ts discussins 
the F C h .  When f i x  team I &  thc training rooin t1i;it day. I rocall that the f'ucl control uiiiis wcrc 
a n  the table in flit training truilcr. I cannot specifically rccrttl the prescncc ofthe now missing 
parts on 8/15 and cannot rcccill spccifically seeing thcni d k r  about I -?pin on S i  14 ~ h c n  they 
wcrc last photographed. 

\No dcpartcd Coliimbiii's Ihciliiy clroilnd 3pin and he:icicd to o u r  hotel near f'onlancl Inlcr~iational 
lcat~ing the hotel for djnncr that timing. ;I rcprcscntrtti\.t f rom Carson 

up mid \se~it 10 dinner with us a i id  we briefed h i i n  on our 8/i 5 
discussions and sctivitv. On ~lugusl 18th or ]!Ah. I did rcceive n call froin Carson's- - I .  -and that is when hc voiccd his conccnis about Colutiibia h s \ h g  
the engines arid associated parts in their possession, and h i t  tfic NTSB lcli before they t rwe 
boxed arid rcady for shipping. I sttpplit.Cl Columbia with ihe shipping infb thcy ncedcd ivirliii.1 a 
day or two of'rhat conversation. and the boxes \ w e  shipped frotii Columbia by Fedcral Esprcss 
on August 22nd. 'I'hc boxes m i w d  in 
opctird Iticm a fcts days later in the presence of 
Immcdinicly upon opcning the boscs 

;ind hlikc I - h t l f  

crnployccs 
nskcd abnll! the 

r 

i 
i 
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missing meta. ,,rst cap. Mikc detcrniined that i t  was not .resent, and he iiiiniediately cnllcd me. I 
inturn immediately called Columbia and spokc with I*&. 

m s 1 a t i . d  he did not know anything about missing parts and would senrch thc Coluinbia 
facility for them. 

1 had never worked with Coluriibia before but felt that Coluinbiij wiis tvell organized i i i ien the 
NTSR left. I did not have any conct'rits ;id didn't feel thcre were any reasons to worry, In 

c about being concerned, mistrusting or having an adversarial 
he decision was mndz to go fhcre for the [cardown work. Nor 

hcy ciccidcd to not have ii representative present on the final day 
olunibia was not its espcrieiiced in this type of examtination nnd 

hnl if I Iiad it Lo do again, I would do i t  diff'crently by staying 
and watching the company, who perfomled the examination or coniponeni icnrdowri. box up the 
parts and seal them for shipmcnt. 

I declare under pcnalty ofpcrjriry that thc forgoing is true and corrcci. 

- -  --- .. "--..._.._..I "_ " _..., 'I - 
Wit ness sign a I ti re 



..Zt rhc rime of the accident, I had bteii with the ;igency for about 6 years, I attcnckl the '2 
ivcck long Office of Aviation Safety, Aviation Acc*irIcrit Investigntion C ~ U J S C  

immediately after 1 \vas hired. 

On August 6,2008, I was launched to Redding, C:ilifoniia ;ind was ticsiguntcd thc 
Group Cliaii-mnii for the iiivcstigation into ttic loss of a Sikorsky, S-6 1N 
12AZ. While on-scenc on Al~giisl 7rh, I recovered aid secured Lhe Cockpit 

I had recovered the VK from the ficIicop 
i I-. \?llien I reiurned ilie hotel, I called 111 gator-rtl-thatp uld let 

ould bring i t  to him. 
I 

'Ihe IIC stated h t  1 should kecp the CVR with rn t l  arid give it t o  him in the niorning. I 
kept ihc recorder wit11 m e  arid then gave i t  to the IIC in the ultming at it progess 
mccring, A s  the Airivorthinecs Group Chair, I \i orkzd on- ni: f o r  sevci.:il (t~tys 
docurnznting thr: wreck;lgc and accitiei;l site. I hiring ;i prosrt'ss meeting, the I IC .;t;i~rtl 
khat the engines ~ ~ u u l r t  be cxamincd :it Colimbia 

engine ex:ii~~~iiation nt  Coluntbia (he t'ollotvirig L V C T ~ .  A t  ?his rime, a Povti.rplanr~ y o t i p  
ch:ik~iiaii h ~ d  not hccn created for this iiccident. 

c i i ccq i [m Inc., o r  at :I fiiciliry iri 

Canada. t lpon  reccit in$ comments from the pili ineiiilws, thc I1C decitlctl WJ do tile / 

i 



out of the hoiising: snap retainer ring, spring rctaiiirr cap. \ping ontl Uzllowc. Vicual  
cxaniinctrion of die asscnibly rcvealetf a circi1mfcrentia1 frticturc on tlic outboard end of 
the adjusting screw. Tit: met31 pnsiriort :Idjusting cover and !he coIiiponorits r!inr fcll out 
were placed in to  plastic bag. 

011 ntigust i.41k1, rzpresentarives froni Columbia I {elicopters, IIK. c~isasscin~~~cti t11c 
iiuniber 2 cngiiie (right) under the siipct-vision of ~ h c  N'I'SI3 a ~ i d  wilncsscd by 
represenlarives from the Federal Aviation Administrntion, Columbia 
General Electric Aviation Engines, Sikorsky hirc 

s, IIIC. Mast of the parts that were removed from the engine 
s) labeling which crigine they cane from ~ t d  then 

removed from rhe engine, placed on separate workbcxich, disasscmblcd aiid cxamintd. 
arts from Engine 1 .  The firel coritrol unit was 

ptcinnctl out by tlie IIC :Ind tcam to hc a tfchricf day for  u w y o n e  to 
work cm tlicit iiotcs ftoni the irispcctions together ;it LIic Columbia fticility ill tlieir training 
trailer. As the ricbricfhg discussion took place, considorablc discussions 1) crc held 
regarding thc fticl control units. During this discussion i t  v,xs recjiiestr'rl r h t  a 
rcprceentiitive f r m i  Colunibin retrieve both 12CUs anti bring 11it"m into rhc training traiicr. 
I n  addition, thc group also requested Co1urnbi:t to bring an eXCrIlpl31' plastic position 
adjusting cover into the trailer to sliow the group w h t  the poGtian adjusting cover lookcd 
like. Afier rcvicwing the FCLrs, Both fucl control ~ ~ i i t s  vier:: tlicn talxn tuck to t l ~ c  
workshop :ind laid out next rr.1 cacti other ;tnd phomgrqhs \+ere taken. 1 do not rccitll 
seeing the bag containing the l~art:, (metal j m i t  ion :idju<tiiig co\'cr, snap wtainer ring. 
bpring retainer cq), spring and  Ikllows) from F C X J  $1 in thc lah driring this !~mc :~nd  do 
not spzcifical~y r c c a ~  secing ttie parts after (tie I 3'". 

i 

. ....,,. . ... .. . ..... 



The tcam p;ickcd tip thcir bcloiigings aid I do not recall seeing the bag of prts in the 
trailer at that tirne. I do rccall the I IC asked Coluinbia to box and ship the fwl control 
units, and 1 assumed they woi~ld also box and ship all tlic parts, tlierc s i w  not any coi i~cm 
011 m y  part that this svould i i o t  hnppcil. 

J,aicr in t1w day, Carson v. as vocal in saying they thought Cnl t i in t3 i ; i  w a s  not  p l : iy in~  kiir, 
averchnrging for work, riot honoring warrnnties on fricl control r rn i t  rebuilds clue to 
alicgctl coiitaniinntion. Cmoti i t l s ~  s t m l  that tficy feel Colurnbin is r iot  r~ni~itairi i~ig their 
fiiel coritrol units properly. 

! 

Witncss signature CJ 



DECLARATION 
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Payc 1 o r 2  

D EC LA RAT1 0 N 

I joined the N'TSU around Varch 3, 700s as a full-time Aviation Sd'ity Invzstig3tor jhSI). Prior 
to that time 1 had been an ititern in the [,os Angeles, CA of'fice fram approsirtiatcly April of2007 
until Dece~iber of 2007. I w a s  then hired in kiarch 3,008 as an XSI. 

ch of 2008, 1 did travel to the N'l"SI3 'I'minhg Center ta attentf the NTSU 
ry's 2 week Aviation Accidcnl Investigation course. While I was nn 

intcm, 1 had launchcd severd h i c s  ( abwt  5-61 with other ASIS. I have not lauochcd on a major 
,itcicicnt. I... 

I it1~11 rcjoiiicti I ~ C  gror~p 

undcrtvay. I proceudcd to work on my 1q1'10p and don't rccnll aiiything in jwticttlar itbout thc 
ciigiiie examinatioti. 1 \vas .working on typing up iriy fizld nom. I was n'orkiiig on this in tlic 
Columbis Helicopters workshop arcn .rtIicre thc otticr in t i p t c m  and 1x11 ty mcmhcrs w r c :  
ctigaged in [tic work on  tltc cngincs a r i d  fwl ciwtrol u n i t >  of thc xciclcnt hclicrytcr: hwever .  I 
d i d  not pxttcijmtc in that  p:ii ticular activity. 

iitid ltinchtirne nt Colutiibia I Iclicopters 1oc:ttion i n  Aurora. Orcyw 
on i\LIgLISt 1 it1h, 2008 \Yh tic examination of thc accic!cnt hclicoptcr's engines tvas already 

I dit) take pIiotogrnpIi9 tm ijirgust I jrh witeri t~ i e  group 
location (still a t  Coiiittibia helicopters) and the group L 
unit. I consickred the work on A w p t  1 Sth to be s i  t~raiiis~orniing scssion. inclrlding comparing 
the fuel controt units to the excmpllnr fuel control unit from Coluiiibin and remmber the foc,us 
!\:is on the Cover or cap of the fucl control tinit. On that d:iy I additionally took photc)grapptis of an 
eueniplar engine that \vas located at the Coltitnhin faciJity, as \vcll fts various pictiires of ttirbinc 
blttdcs ant1 tuei pump p i t s  from Ilie accident engines. 

a t  an cxt'mplar fuel contri!l 

i 



l'agc 2 of:! 

1 do not recall anything prriciihr regarding ttic packing t ~ p  of  the engincs or the fuel control 
units on :"\ugiis~ 14 in the workslmp or any~hing spccific that occurred out of the ordinxy during 
the ivrap u p  inwtii~g CIII August 1 jth in rhc training trailer. 

1 dcclnre iitidcr I x i n l t y  o f  pcrjuy that the forgoiitg is truc aixl correct. 

l'xecutcd 011 ~ ^"_ . 
Dnte 

* /  

, \  , 
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NTSB STATEMENT TO CARSON HELICOPTERS, INC. 

I 

Good morning. My name is Michele Beckjord. I am currently etnployed 

as a Senior Project Manager with the National Transpoi-lation Safety 

Board. I am here today as part of an administrative investigation on 
behalf of the Safety Board's Managing Director. An adtninistrative 

investigation is an agency investigation that is not conducted for the 

purpose of law enforcement or crir-tiinal prosecution. This particular 

administrative investigation entails impartial gathering and compiling of 

relevant evidence and testimony regarding the disappearance of several 

parts involved in the LAX08PA259 aviation accident investigation, being 

conducted by the NTSB. This accident involved a Carson Helicopters. 

Inc. aircraft, and occurred on August 5, 2008 near Weaverville, CA. As 
I 
/ such, Carson Helicopters, fnc. was named as a patty to the 
\ 

i nves tig a t i o n . 

As part of this administrative investigation I a m  requesting to interview 

you on issues relevant to this investigation as you participated in the 

NTSB investigative activities between the dates of August 12"', 2005 

through present day as party representatives for Carson Helicopters, 

Inc. 

The NTSB recognizes that as a Carson Helicopters, inc. employee Y O U  

are not employed by, and do not work for, the United States 

government, and you are not required to participate. However the 

Safety Board appreciates your participation on behalf of Carson 

Helicopters, lnc. and your willingness to provide information related to 

/ \  the matters at hand. 
\ /  

t 
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Declaration to Michclo Bcckiord, NTSB invcstimtor,_follows u p  to  interview on 22 January, 2009. 

RE: Misririg Fuel control parts associated with the NGZZAZ heticopier arrident 

By: ' , Carson Helicopters, Inc., 18 February 0.3 

I was part of the Cdrson tielicopter teain that- rsspondrd to the accident scsne on 5 A~igust 08. I, along 
\Nitti several other Carson personnel, was made  '3 party to rhe NTSB investigation t e a m  by Jim 
Struhsakcr immediately folo[lotnling the accident I was  part of the airwortltiness team that went to 
Cotumbia Helicopters for the engine teardown, I was present in Washington, DC when thc fuel control 
DaTis shipment from Columbia were opened, and I was present a t  Hamilton Standard in Connecticut for 

and  documentation of parts a t  Columbia's facility in Aurora, Oregon From 12 ttircw 14 August 2008. O n  
14 August 08 the group f!?w back to southern Oregon to be presenr a t  3 national mernorial ct?rilmotiy 
for the victims. immediately folloivhg the ceremony, Carson Flew-back to Columbia's 
facility lo rejoin t h r  Investigation tram that  afternoon, !>ut by the time m a r r i v e t i  in A L I I O ~ I I ,  
the NTSO Team had conclrrdctf their- work arid w a s  alrearlytvaitfng to fly out at  the airport in Portland 

OH. 

LZitiiie coridtioting the engine tcardown itispcction I nntpd t h a t  there v:bs ilanlaged fuel controt parts 
around ihc 2 2 filrl rontrol iinit's'1'2 bellows a rr:biy, am1 tbsat  the two e~iglncs exhihitccl very differeitt 
w e a r  intczrrially. We did a cornparison inspectinn to the ii! engine fuel control :o c!ci-erminc a n d  visualize 
what  parts were in fact missing. All of the T2 bellows sections for tht. :f'l c n g h e  \r."rt? in tacr~:nd  present 
a t  this initial tear-down. This finding instantty drew a IJrge crowd of Sdnior P/an?gi.'ri1eilt fr.or!l Colunibia 
i-ielictaptcrs not: pi eviuusly present. After t h e  tear-down WJS complete Mr. Struhssker conducted a 
preliminary round table discussion of what we had alf found, Initially all NTSB team rnernbers wetc i i t  
;;enera1 sgrement  that: it appeared therc ~ u ' x  a possible issue with one engine and/or fuel control unit 

and that one cngirie was not riinning a t  irrtpact, When die Carson teani lefr Gol imb ids  orfices, the 
engine arid fuel control parts were packaged and Iabzled separately for the :tZ and # f %  units and put on 
separate shelves a t  Colunibid. 

When the Carson team iearried that the flrel control units from the accident had been left  i n  the sole 
care and custody of  Columbia, ttx very facllity that had preformcd the  ovrrhaul of the suspect part  in 

the first place, with no NTSR oversight, I b e c a m e  concerned. O n  FJonday 18 August 08, I expresscd my 
concerns abotit custody of the parts to Mi-. Struhssker. Mr. Struhsairer a g r w d  to ttave t h e  fuel contro! 

parts rhlppcd to the NTSB's offices in VJashington DC. At that time, Columhia was t h e  only certified 
repair  facility for these fuel control tinits i n  the world, and they had worked on many Carsan parts i n  !he 

past, and at that  time still had several units from Carson in their shop for rppair. In sddition to its 
rna;ntcnancc wrvices operatioris, Columbia is aiso a lzrge heavy lift helicopter operator, and 15 a 

competitor to Carson on firefighting and con5tructiort-lifr contracts. 
/ \  

i 

i 
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According to FedEx iecofds, Columbia shipped the fuel control ports to the NTtiB 011 2 ?  Augiist 08, 8 c!ays 

after thcsc parts hsrf been left in Colilnibia'S ct!s!ody. J!w shipped fur l  control part5 ! v E ' i ~  r?ceivcr! b\/ 
;he NTSB on 26 August 08. Or? 15 August OR, the shipping 50x w a s  opened in the prt.TFr>ci? of the 
ainvorthirims team party members including myself. 'The box w a s  taped anti sealcd shut, dnd the parts 

were enclosed in pfastic hags inside thc box. The main body of the fcel contt c.1 m t  had one section 
sticking through the tiox due to poor packaging, but t ha t  the resuitivg tear in the box tvas C o t  ldr'se 

enough to al1tJw parts ta fal l  out. Upcn opening the boxes it was immediately apparent to all present 

that  all of the t:l engine T2 bellows parts that where present a t  Columbia's facility W E I ~  now niissing 
and there were parts included that had not been part of tho Fuel control units removed from the 
wreckage of N612AZ. In addition to the missing and additional parts, the #1 bellows section 
housing/assembly was i n  the box with thc 82 fuel contra/ and thc Si?. bellows section housing/assembIy 
was in the box with t h e  HI f u d  control. .These t ~ g o  urilts 
separa!ed in plastic bags and left o i l  separate s11eIm a t  Co!umhia. 

All members of the airworthiness Lc;m wert? wry rorlccrnecl about the w q  !hese :?sits tl3d t vc? : i  
shipped and the oegative impact tha t  th is  woulcl have on their ability to determine the ultimate caurc' of 

the accident. Mike Hauf (NTSB airwsfthincsr group leacler) was  visibly upset and i i n h a p y  wlrh t!w 

situation. I informed tdr. I-lauf t h t  we nerdcd to speak ~ i t h  hlr. Struhsaker immediately. i !hen 
proceedt>d to call Mr. Striihakcr myseli and inform I i h  of  t+e stattis of the missing and miss pi7ckitd 
fml control parts, Mr. Struhxkers  response was one of disbelief. Mr. S i r u h a k e r  then caiiirneiitecf that 
maybe the parts wetc iiiadvertently shipped vbtith :tic: reinaining engine componen t s  to Plain Park ,  r1 

warehouse storage fscility in Siicriimc?;;lr? Calffornia. A follow or1 rnccting ;it PLiiii Pdr ts with t iw 

srrworthincss [;rotip revealed that the parts W C I ~  i;ot to be fCJuf-id. Carson's r;tana~eniont discwiii!xi Ihc: 
situation atiri I docurneiiied ati  t he  parts thatwcrc niksing and  ti^ pait< that  i i d  been swappcd 

between f i J d  control units. I s e n t  a letter detailing all of tliese fdLts  ro Mr,  Strui isdker  eri 3 September 

08. My letter included a deisiltx.l list of the parts o t  issue act1 exprpsseri Carsori's concern aver tiic 
custody of the parts. I further rcyclesteil that  tlic NTSB formally investisstct thc I i a i ~ i l i n g  of thew parts. 

I n  Wlay 2008, almost two months before the accrdcnt, N612AZ had experleiiced power failures with 

another  fuel control tinit serviced by Columbia. The NTSD requested that this unit be sent from 
Colrimbla to the NTSB in order to inspect it for m y  possihie correlat!an to the f w i  ccntrols from thc 
accident aircraft, 'lhis stiipnicrti v m  o p c n ~ d  on 13 Scptcrnber 08 ijy the NTSR ainvorthiness tmni 

members a t  Harnilton Standard's (the mnnrifactumr of the fuel control unit) faci l i ty  i t i  Conixxticut. Prior 
to being j h i p p d  by Colllnlbia this fuel control unit had been roniplr~tc~ly c!i<nsictr?il.!t?d dols,,n to the 
smallest pzrts, and was Lterally in hundreds of  pieces with C V F ~  vicrvii!ilal p:ecta stripped anti clea,icd. 
The hundrcdr of intricate, small parts from the interior of :he fwl control unit h a d  all hee i i  thrown 
rogelher in two plastic hags iri a liapftaznrrl way. 7hesc h;tgs were then p'arnd in a bcs along with a 

small amount o f  je t  fwl. 'fhc Harniltan Standard engineers present said ti..cy had never seen 3 ftiitl 

control unit  disassmblcd to that  clegre? for repair  or shipping, and tha t  the unit  wo:ikJ no longer De 
citr:ifiablc for L'S? rftie to prob,;btc darnage to  the many small parts. . There w a s  no accorripsiiyiry 
docuntentatiori concerning why or  when the unit w a s  tarn aoart, The lNSSR also requested 

rlocurnentstian on the  fuel control units and repairs from a l l  the Carson w i t s  in Columbia's care. 

arsor:iaterl parts had originally hcen 

i 



On 25 September 06, we sznt a wcond letter to Mr. Struhsdker delaillng this serond incrc'ent and  
relaying oiir serious c0i'ICL':ns O v e r  th is and the hardling of tkc fuel ccnt-oi parts rrxovercd a t  the 
accident site. W e  rcquclcted Further NTSD investigation into all of tjie:c I s s m 5 .  Given our coricerns 
about the handling of tho fuel taiitrol units, we instructed ntir attorneys to scnd I2ttcr 10 t i ic general  

counsel of thc NTSR cn 31 October  OS about these imc;. 

The engine fuel controls arc cr i t ical  c o n p ~ n ~ n t s  and should be a n  irnpartant par t  of the investigation, 

along with other factors. I feet that  the mishandling and lass of custody of these critical components has 
crippled this investigation and has forced a skewed focus on the actual cduse of t!iistragic accident 

Carson HefIcnpterr tnc. 

..,,...... ........ ...... " 



Declaration to Michck 3etkjord, I?I‘TS9 investigator, follow up icterview o n  J a n  22,  2COI). 

RE: Missing fuel control parts associated with N512322 helicopter acc-idelit 

I was part of the Carson bielitopter team thzt  respoild?d to the aciidiint scenr? on August 5 2308 Along 
with several other Carson ernpfoyees, 1 w a s  made a party to t h e  NTSB invesligarivi? teain by Jirn 
Struhsaker. I am a member  of,the CVR and Survival Factors teams. 

08, N612~1Z’s engineswere removed from the  accident scene, After the 
e accident scene, theywere loaded into a ericlosed and locked rental 

truck at  the Weauerviflc, California airport. The next morning the engines were driven to Columbia 
Helicopters Inc.’s facility in Aurora, Oregon. A t  Coluriibia Helicopters the engines VJ 

He!icopt?rj Inc., and SOiTie representativcs from the local FAA Columbia i s  \??ndor to Carson a n d  
repairs our engir:e f ~ e l  control m i t s .  Columiiia’s f r i r l  coiitrol rxp loyt  h c l p d  rht. NI% invi.stigstive 
tcarn c!isassernblc the file1 control units. 

Upon Efisassen:hly of the :f2 engine, i t  vm nottyd t h a t  the $ 2  engin;? frii.1 contra1 unlt’s f 2  bellows w a  
not  present arid t ha t  t k  ?2 cneinc 72 be!lows cap  had rr,eltetl away leaving j u 5 t  the s a f r t y  wiw. It w a s  
also noted that  the 81 rngins  fttel cnntiol uni t  did hav;. [tiell. bi.llovvs section p’coent, arid tha t  the 1!1 
engine TZ bellows c a p  vias still ;r\tact‘. The E 1  engine T2 bc!lows cap w a s  metal whereas the :t2 engine 
T2 bellows cap w 3 s  fiher.gl,m. The fjt2 engine twl rontrof unit I?, bellavts v,m ;?n area of concern to 
everyone present a t  the engines tear-dt;tvn 2 t  Colu:nbii?‘s fdCiIlt\J. 1:) the course of c-xmining N612AZ’s 
fuel control units it became clear to me, ai-d to the nthrr nlerlllicrs of the inveqtigatrve tenrn present, 
t h a t  each o f  thc two cngines presenred very dilfcrerit irttcrndl wear pa t t e rns  ti4cmbrrs of the 
investigat;se team agreed that thew appcarrd to 1~ a mssib le  l551it’ with one i.ng.ne or  one fuel control 
cnit. The meri-ihcrr of the investiptive team plannecl tu kllow up o i i  t i ie5e I C X J ? ~  ;!ne Jnalyze t h e w  
parts in greater detail at  the NTSB lab in VJasliingtan, 0 C. 

When I left  Columbia’s facility on Thtiisday, Acigust 14, 2008, all t he  nngine corriponents had been 
separately arranged, packaged, taheJi:d and  categorired on shelves III  a sectioned-off area a t  Columbia’s 
facility. When the Carson erriployecs participating in the NTSR investigation realized !hat the engines 
components, including all of the fuel control unit cor~iponents, \ticre left  a t  Columbirt’r, facility by t h e  
NTSD withoiit anyone from the  NTSB present to rnaintain the chain of custody over tfiese components, 
we became wry concerned. The furl control units remained t?t Columbia’s facil i ty for approximately 4 
or  5 days without any fJTSB custody o f  oversight arid without a~Jeyiiate security control rneas(~res. 

On or about tlugcst 18, 2008, -from Carson called MY. Slruhsaker and C X ? I P S S S ~  our 
concerns about lcaviiig these fuel control units unatteiidcd 2 :  Culurribict’s f ad i t y .  Mr. Struhsaker then 
had  rhe two fuel control units shippcd from Golurnhia’s f ac i l i t y  to the NTSR tab in Washington D.C. on 
approximately August 20, ZGOX. Tht.se fu?l control tinit< were boxed t i p  by Coiur~ibid employees ar id 
shipped via Fed Ex using Carson’s Fed Ex billing nuriiber. No or i t ‘  from the N 1SB investigative team 
obserdecl thc packaging and shipping of the i tems by Columbia. Mike Haitit of the NTSY told c j  that 
upon arrival o f t h e  box containing the  TWO fuel control w i t s  a t  the N7SR‘s Vlashingtan 0 C lab, the 
shipping boxcs were secured and put  into a locked room. Mr. H a d  said t!mt the !mxes containing the 

t 

I 
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i fuel control units were not opprlcd or touched urltil the niembers of the Carson, GE, Sikorsky, a n d  NT5!3 
t eams arrived in M/ashington, D.C, to open them n p  and loot a t  them (on August 26 or 27, 2008). 

, 

Even before the boxes were opened it Ll ia j  clear tha t  some!hing tNa5 wrong. There were smal l  pieces of 
t h e  fuel control units sticking out of the riiipping boxes. It appeared t h a t  these components had been 
exposed because .ihe box in which they were shipped was too smalf for t h e  fuel control units and related 
components. Mr, Hatif said that t h i s  is the way  they had arrived a t  the PIT% lab. The shipping boxes 
were opened and then inventoried by Mr. t-lauf, e 

and me. While doing the inventory, it v m i  discovered that !he larger compcnenrs  had been placed in 
the box without any protective wrapping or packaging rnatr:ritlls, while the sinaller items had hcen 
p1aci.d loose into Ziploc bags. It W ~ S  also discovmd that the folfoiving itenqs were mtjsing, 

s 

o 

c 

4 Plunger (glfuel control) 
Spricg {#I fuel control) 

c 

T2 bellotws assembly ( t i l  Fuel contro!) 
Mctallic dust cap (#I fuel control) 
internal snap ring (81 fuel controi) 

Bellows assembly (#I fuel control) 
R control rod (82 fuel control) 

AJI of these components had been  present at:(! handled at  Cofur;ibi3'f, facilrty durini: the initiril 
disassembly of t!ie ungines. 

/ 

\ /  

,Additionally, while ~~fldtJC~lI7g this inventory, a t  t i le  NTSB Jab, it V V : ~  discovcrrd itizt someor,e h d  
njixecl multiple compotlents fjon~ the #2 fuel contrcl in  vi i t i i  the ::I. furi corltro! a d  ~::ine of  the t i l  
compo[:ents had been mixpd in ~ ' i t h  the ;+2 fuel co~;IroI cot17pcr'ent. This rnade i t  ahnoit  impossi!~le ts 
identify which components beioiiged to which fuel control unit. Also someone h a d  placed a t)rciiiCi wiv 
fiberglass dust cap  in ?fit shipping hox for the  # 2  fuel control unit This brand nevi fiberg!ass dust cap 
did not belong to either of the accirfent dircrafT's cucl control rlnd was not anioni: the parts r E c r S w r d  

3 

5 from the accident scene. 

Secondly the NTSB had reqbested that a n  additional fuel contra1 be sent  from Cdurnbia ttelicopters to 
Hamilton Standard (Approximatdy Sept 5, 2CKX). The reason for this request is because thk fuel control 
was involved in  an aircraft occiirreiice on Scpt 2 ,  2033. rile thinking b ~ h r n d  t i t is req~iest W ~ J '  r o  tear 
down the fuel control and find a posible link b c t w w n  tht? f,iilure of this fuel ccntrol, and that o f  the 
accident clircraft. Columbia ;Igain shipppc! this :ink by rccl CY The condition of the packsgc upon cifrivizl  
a t  Hamilton Standad was prohiematic. The extericlr of the box t iad  a small tear or Dunctare. !Jpon 
opening the box the interior Lvas fourid to be wet  Ifiruugftout arid s n i c i h g  O f  jet 

ftlel contaii'led in d srnali plastic jrfr within a pIasriL bag was fnurid in the box. Jet fuel V I A S  dripping fro,?? 

this bag when it was lifted out of the box. Colurnbia had  again completely disasserribled the 
componcnts of the fuel control unit and this time had placed ail of those loose components [agcbther in 
a single Ziploc bag, placed in the s'7ippirig box with minimal packing material. f3ecaiise of the  ~ v a y  !he 
parts were shipped, the very small and very irt!ricate metal  corriponerits of the fuel control unit were 
ailowed to rub against o n e  ancther during shipping, Upon sceiiig this,  the  t-larnilron Standard 
represen:atives present stated tnat they consiriprcci this fuel control tinit uns~rviccnble and ruggilrtai 

t h a t  it be scrapped. 



i 

In closi~g, on :’himday, AugUjt 14, 2008 in a rneefirig with ail t he  n.tembt?rs of the NTSB ir ivestigatw 
team a t  the Columbia facility, we a11 agreed that there was something wrong or mi.isirr4 with the 
Fh512A.Z’~ it2 ergine, with t h e  suspected 3rea being in thc T2 bel!ows of  fuel control irnit areas. It3 my 
opinion, the NTSD’s failure to properly secure these parts has severely impacted the i4 rSB invcsiigative 
team’s abi!ity to follow up on these key areas of inquiry. 

I 
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Declaration to Michele  Beckiord, NTSR investigator, follow-up-to interv iew on 22 lanuary,Z009. 

RE: Missing fuel control parts associated with the N612AZ helicopter accident 

I was part of the Carson Hcticopter team that responded to thc accident scene on 5 Artgust 08 I, along 
with several other Carson personncl, w a s  made a party to the NTSN investigation team by Jim 

Struhsaker immediately following the accident. After rernaintng 3 days at the accident scene, I returned 
to Carson's offices in Grants Pass, Oregon to deal with other company issues. I wds not part of the 
ainvorthiness team that went to Columbia HelicvptfTs for the engine tcardown, and I was not present in 
Washington, DC when the fuel control patts shipriicrit from Columbia was opened. However, I collected 
detailed information regarding th2 missing parts and wrote the report and letters to the NTSB. 

i r l i t i i 3 l  teardowr) and dotiirncntation of par t s  :it 

Columbia's facility in Aut-ora, Oregon. On 1 4  August 08 that  group flew back to southern Orqon to be 
present a t  a riatiorul rnernoriat cerrinony for the victims. l r nm iw~ i~~ te l y  followitlg the ceremony, Carson 
flew back to Cnltrmbia's facility to reprri thc rrivestigciticirl team t h a t  afternoon, hi i t  hy the 
tinie rrived in Aurora, the NTSR Tearii tiad conclcrrfed Ehcir work and were already waiting 
to fly out a t  the Eiirpurt .  

When the Carson team returned lrorri Columbia on 14 August 08, they advized rile that  there were 
daniaged fuel control parts arotlntf the if 2 fuel control tinit's T2 ass~r'nbly, and that ttrc two e:lgines 
exhibited very different wear jnlernally, and that NTSR tedrii rnenibers were in general agreement that 
it appeared there was a pnssittlc issue with m e  engine aricifor ftrel control unit. When the Carson team 
left Columbia's offices, ths fuel c.ontrol paits were packaged and  labeled separatrly for the :#I and fi2 

units and pur on separate shelves a t  Cofwrrhia. 

When the Carson tcclrii learned t h a t  thc fuel C O n l r O l  u t i i t j  frOm t he  accident had bwri l e f t  ir? the sole 
care artd r-usturfy of Coluoibis, with no NTSR oversight, we t i~came coiict7rncd Cy Monday 18 kugitst 
0 8 , B a r i d  i expressed our concerris about custody of the parts to Mr.  Struhsdkcr .  M r  
Strulisaker agreed to have the iuc l  control parts shipped to t l i e  NTSB's offices in Washington DC. A t  
that time, Columbia w a s  the only certified repair facility for these fuel control units in the world, and 
they had worked on many Carson parts in the past, and a t  t h a t  time still had 10 units from Carson i r i  

their shop for repair. In addition to its maintenance services opcrations, Columbia is also s large 
heavylift helicopter operator, and is a competitor to Carson on firefighting and construction-lift 
contracts. 

According to FedEx records, Colurnbia shipped the fuel control parts to the N7SU on 22 August 08, 8 
days after those parts had been left in Columbia's custody. Thc shipped fuel control part5 were received 
by the NTSB on 26 Augiist 03. On 28 August 08, the shippinc b o x  w a s  o p n c d  in the presc.nce of the 

i 



airworthiness team party members including [INSERT NAP<ES OF PLRSONS P R E S L N T  AT THE OPENING 
OFTHE BOX]. tt was immediately apparent to a l l  present that parts were missing from one i i r i i f  arid 

there were parts included that had not been part of the fuel control units renwved from the wreckage 
of NG12A.Z. In addition to the missing and additional parts, the #/l bellows section/assenlbly w a s  in the 
box with the lf2 fuel control and t he  #2 bellows section/assembly was in the bo i  witti the ;11 fuel 
control. riicse two units and associated parts had origimlly been separated in plastic hag5 and left  on 
separate shelves a t  Columbia. 

I spoke with-by telephone immediately following the opening of the box, and  m r e l a y e d  
that all members of the airwoflhiness team were very concerned about the way these parts had been 
shipped and the negative impact that this would have on their ability to deterrnirle the ultimate caLm of 

also informed me that [\/like Hauf w a s  vrsibly upset and unhappy with the 
yed to me that he and Mr.  Hauf had just inforrwcl Mr. Struhsaker of the 

ere was any way that the I)?rTs could have fallen orit of the box in transit, a n d m  
!U 

the b o x e z s  taped and sealed shut ,  a n d  the parts were 
he box. Me also told me that the main body of the fuel control iirilt had 

one section sticking through the box due to poor packaging, but that  the resulting tear in the box w a s  
not large enough to alluiv parts to fall out. J. I rnarfe a preliminary list over the phone of \what had heen 
swapped. 

C ~ I S O ~ S  t i i s r q p ~ i e n t  discu5scd the sittidtiori 2nd I dorcrrncnted aII thc !)arts that were rritssirig  rid the 
parrs tha t  had been svJapped hetuJeei1 fuel control units I w r i t  r j  Ic!tcr rletaillri!; a l l  of thcsc  facts to fvlr. 

Strufisaker on 3 Scp temtm 08, M y  tetter incliided a tlctc~iled list of t h v  p i i  ts 3: isc,:iz dnd expressed 
Carson’s concern over the custody of the parts I fut tl:tir roqwsted that  the NTW formCiiiy li\\jeStIyc1tt: 

I 

/, 

\ 

the handling of these parts. 

In rdny 2CO8, alrnost two months bcforc the accident, N612AI had Pxpcricnceif po\.wr f ~ i l u r e s  with 
anotlier fucl control unit serviced by Columbia. The NTSB requested that this unit be sctit from 
Columbis to the NTSR in order t o  inspert i t  for any possible cnrrelation to the fuel controlr from the 
accident aircraft. This shipment \vi35 opened on 19 Srytcrnbrr  08 by the M I S @  airworthiness team 

rnrrnbei 5 a t  Hairliltan Standard’s (the tmnufacturer of the f t J d  runlrol u n i r )  facil i ty i t )  Connecticut Prior 
to being shipped by Coitinibia this fuel control unit had b m i  coniIAetdy disxscmbied down IO the 
smallest parts, and w a s  literally i n  hundreds o f  pieces with cvery individucil piece stripped and clearmi. 
The hundreds o f  intricate, sinaft parts from the interior of the frici control unit had all becw throtvn 

together in two plastic bags in a haphazard way. These bags wcre then piaced in a hox along with a 

small amount of jet fuel. I spoke w i t h m v i a  phone right after they opened the box ;indm 

reported that everyone present was stunned at the condition of the fuel control unit and parts. The 
kiamilton Standard engineers present said they tiad never seen a f i i d  control unit  disaf;sernbled to t h a t  
dtyqec for repair or shipping, and that the unit  woitld no longer be iertifiablt. for use due to probable 
damage to the many small parts. 
when thP unit  w a s  torn a p a r t  The NTSR also requested docirrnentatron on thi .  f w l  coritrol ui?rts and 
repairs from a i l  tlic Carson uiiits in Cnluriitiia’s cart?. 

There was  no accompanying docuinentdtion concerning why or 



\ 

011 25 September 08, we sent a second letter to Mr.  Struhsaker detailing this second incident and 
relaying our ser io~s concerns overthis and thc handling of the fuel control parts recovered a t  the 
accident site. We requested firrther RTSB investigation into all of these issues. Given our coricerns 
about the handling o f  the fuel control units, i.vt? iristructcrl our attorneys to send a letter io the general 

counsel of the NISB or1 31 October 08 about these issues. 

The fuel controls arc critical to  erigirie arid pawir nmrisgement and shocld bc: a n  important part of the 
investigdtion, along with other factors. Carson Helicopters has removed al l  fuel control w i t s  from 
Coluriibia’s overhaul facility and is not contracting Columbia for future overhaul work. 
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'fhc following is a summary of my personal iioit's take11 while E iriteivieu-cd the above 
representatives of Cmson EIelicopters, Inc.: 

At  the end of August 14"' -the IIC askcd the g x t p  ott their tliotig:h[s on [he TC'Us and "tcir-  

don-ns". 'Therr: LL'RS also a discussion ahorit thc photo's to see wht.rc the engine :!2 b ~ . I l ~ n v s  o r  
parrs iverc et the scene. At this time, Mike T-liiuf'nrici the TIC decicicti t o  scfcu~c the mirs and 
them to the lab for review o f  the FCU. 
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Carson h:td coticerns that the l:AA POI was not allowed in the cordond ol'f':mn yct Columbia 
employees going into the area. 'The IQI had arrived on S I  I4 aruund IO ;mi and tiic 
late in the Inonling. 

-t1icri 0 0  discussed tlie conflict tliit~i ~ o ~ u i i i b i a  over contncts, e ~ .  'Ttiey discussed 
that Columbia imposed crtntinycricics i n  their insurance poficjcs [li:it ncg:zted thcir ability !o 
cotitinued with tl:c contracts f i r  ovcrhaulir\g parts, coatrncts that had b w n  in plcce since ! 390. 
Tht; coiitingencics startcti aroti~id 8!1 S throiigh 8/28. 

1. 

2. 

1 
3 . 

4 , 



NTSB STATEMENT TO COLUMBIA HELICOPTERS, INC, EMPLOYEES 
i 

Good morning. My name is Michele Beckjord, I am currently employed as  a 

Senior Project Manager with the National Transportation Safety Board. I ani 

fiere today to conduct an administrative investigation on behalf of the  

Safety Board’s Managing Director. An  administrative investigation is an 

agency investigation that is not conducted for the purpose of law 

enforcement or criminal prosecution. This particular administrative 

investigation entails impartial evidence gathering and compiling of relevant 

evidence and testimony regarding the disappearance of several parts 

involved in the  LAX08PA259 aviation accident investigation, being 

conducted by the NTSB. This  accident occcrrred on August 5, 2008 near 

Weaverville, California. 

As part of this administrative investigation I am reqiicsting o conduct the 

following today: 1) interview several Columbia Helicopter employees 

relevant to this investigation; 2 j  view the area in which the NTSB, along 

with Colunibia personnel and MTSB party members conductcd the engine 

and fuel control uni t  teardown and examination, aiid 3) view the area where 

the parts were stored before and affer the NTSB investigative examination 

and 4) the a reas  reviewed in the  subsequent  search for the missing parts. 

During the course  of the  day, should it become evidence additional 

Columbia Helicopters ernployccs participated in the NTSB investigative 

activities between the dates of August 12’”, 2008 through present day I 

would like to interview those  identified individuals. 

The NTSB recognizes that Columbia Helicopter employees are  not 

employed by, and do not work for, the United States  government, you are 

not required to participate; however, the Safety Board appreciates 

Columbia Helicopter’s willingticss to provide information related to the 

matters a t  hand. 



-is the Kngine ~ i o p  set up the t i r m  nt ~ o ~ u r n ~ + a  for thc 
off tlie area to kecp m y  uriiiivolvcd 

nccessmy cinplojees for the 1,vork 
iIispectlons/examiriations by 
en1 lo rets out of area. 
b t i t p i d  not participate in the engine tear doti-n or any photographing, or tRc packaginz 
o f t  e parts for shipment. 

! 

was present in thc trainirig trailer on August 15''' for h e  discusr ionf~, .ec , l ls  that 
t le NTSB IIC, Mr. I-lauf, bfs. Keliher, GE's the Sikorsky rcpreszntative 
were all there. I t  was very hot outside, and tbc NTSB slskcil if Columbia coiild bring 
sonic of the parts into the trailer froin the workshap.Hdid step orit a Few times during 
the discussions to retrieve parts and replacc them brick onto the shelving uiiit in the 

I 

B 
I 

5 

I 
works11op. 

! 
t 

; /  

' \  / 
I 

spoken with Mr. 
units and contarnination 
mernbcrs.(gjElid assist in Icwking fbr the missing pasts when Columbia was: rlotifieci b y  
thc NTSH. m e c a l l s  sceing parts in the training trailcr, and recnlls secing f tie park 
being put back into the isorksiiop on the shelving unit with tlie o t h e r  i tems horn the 
tugi ncs. 

a few tirncs since August 15"' tibout the fuel control 
has not spoken with any oF h e  othcr temn / pur(y 
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NTSB STATEMENT 

/ 

' \  

Good morning. My name is Michele Beckjord, I am  currently employed as a 

Senior Project Manager with the National Transportation Safety Board. I am 

calling you today as part of an administrative investigation on behalf of the 

Safety Board's Managing Director. An administrative investigation is an 

agency investigation that is not conducted for the purpose of law enforcement 

or criminal prosecution. This particular administrative investigation entails 

impartial gathering and compiling of relevant evidence and testimony 

regarding the disappearance of several parts involved in the LAX08PA259 

aviation accident investigation, being conducted by the NTSB. 

As part of this administrative investigation I am requesting to interview you on 

issues relevant to this investigation as you participated in the NTSB 

investigative activities between the dates of AugLEd 1 Zth, 2008 through present 

day as party representative for Sikorsky Aircraft Corporation. 

The NTSB recognizes that as a Sikorsky Aircraft Corporation employee you 

are not employed by, and do not work for, the United States government, you 

are not required to participate; however the Safety Board appreciates y o u r  
participation on behalf of Sikorsky Aircraft Corporation and your willingness to 

provide information related to the matters at hand. 





NTSB STATEMENT 

Good morning. My name is Michele Beckjord: I a m  currently eniployecl as a 

Senior Project Manager with the National Transportation Safety Board. 1 am 

calling you today as part of an administrative investigation on behalf of the 

Safety Board's Managing Director. An administrative investigation is an 

agency investigation that is not conducted for the purpose of law enforcement 

or criminal prosecution. This particular administrative investigation entails 

impartial gathering and compiling of relevant evidence and testimony 

regarding the disappearance of several parts involved in the LAXOSPA259 

aviation accident investigation, being conducted by the NTSB. 

As part of this administrative investigation I ani requesting to interview you on 

issues relevant to this investigation as you participated in the NTSB 

investigative activities between the dates of August 12"', 2008 through present 

day as party representative for EE Aviation, 

The NTSB recognizes that as a GE Aviation employee you are not employed 

by, and do not work for, the United States governr-rlent! yoir are not required to 

participate; however the Safety Board appreciates your participation on be ialf 

of GE Aviation arid your willingness to provide information related to the 

matters at hand. 

i 
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VOLUNTARY S JATEMENT 

2 I! cfijnyd- a 1.1 [I' C/$&oph e&? fi'g, vi a t e I e co n f e re n ce ca I I a n d t hey  have 

advised me that helshc is conducting a n  official investigation regarding the  
LAX08PA259 Weaverville, California Carson Helicopters accident. I a m  making this 

statement without threat or promise and of my own free will. 

Set. nffaclteti erriiril corrrspottdertcLt f i r  ri ffirtrtn fion of itbow rrsrittcrt siiiivmrv II f iittcrviw. 

6y niy signature below I acknowledge that I h a v e  read and understood my statement 

consisting of this page and other pages. I have made all the changes and corrections I 

desire to make and have initialed each change I have made. 

s 

i 
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Beckjord Michele 

From: b b *  I I 

Sent: 
To: Becklord FVlichelc 
Subject: RE: Carson Helicopter Interview 

" . ~  __._-_ _ ~ _ _ _ I  ___--I __--I - I - _____ __ __-_ .I__ ___I" __ I 

Thursday, Februaiy 19, 2009 7 10 AM 

I 

i 
I 

Michele, 

I c a n  affirm my agreement with your notes as  written, with only two minor corrections: I i 

- Change GE Transportation to GE Aviation. 
- I went  to the accident scene on 9th Aug, and again on 11 th Aug 

I 
i 

From: Beckjord Michele ~ m a i l t o : r n i c h e l e . b e c k j ~ ~ ~ l ~ t i ~ ~ ~ ~ . ~ o v ]  
Sent: Wednesdav. Februatv 18. 2009 6:10 PM 

Subject: Carson Helicopter ltiterview 

Good afternoon 

Would you mind reviewing these typed up notes 1 took during our phone interview? I wocrld like to make 
sure I accurately reflected in the notes I took the conversation we had. 

Please feel free to make any changes you wish to reflect your recollections of the interview. The NTSB 
considers this to have been a voluntary statement, which we greatly appreciate. 

1 

If you are comfortable doing so, I have included a "voluntarj statement" signature page at the end for 
you to f i l l  out. This is UP to you. 

Or you can send back t h s  notes with your changes and in your accompanying email just affirm your 
agreement with the notes as written. 

Much appreciated, and warm regards, 

v 

Michek Beckjord 
Senior Accidccnt Inves?igzitar 
National Transportation Safety Board 
4760 Oeklmd Skeet, Suite 530 
Denver, CO 80239 
303-373-351 0 



Page I o f 1  

T f T  I> F PI-4 (1 NC N'I'E R 1' I 1: it' 
U.S. FOREST SERVICE IIELICOX'TERS FEB. 17, 20119 3:oo pm .1fST 

-is a helicoplcr pilot and is the 'National Ileficoptcr Program Manager, out of the 
Boise, Iddio office, for the U.S. forest S z r t i c c m  participated as a party represeutatiLc for the 
Forest Service dwing the NTSB accident investigation of the Weaverville, CA l~clicopter 
accident. 'IXs accident is case ntimher LAXOWA2.59 and occurrcd on August 5,2OQS. 

-did work at thc accident scene arid did trave1 with the NTSB aid  team 
Columbia Hclicoptxs, Inc. facility in Atirora, Oregon. From August 1 3-14"', 2008 
the teardown of the FCIJ's. He rzcalls theri: were 5 Carson representatitcs prcseiit (3 inecliariics 
and 2 pilots). 

did not pticipatte directly in the tear dotvri, only obsei-vcd. 'l'hen on A~igust 13 
IJ.S. Forest Senrice employee did check in at the training trnilrr for the moniing 

departcd the i'tv.51ity arotind 9:30-10aiii to drive back to Redding, California. 

From whatwjbservect on August 13-1 4 during the tcardowns, [here was nothing unusual about 
the activitics or anyoric there. mid note that pcoplc u'cre very iiiterested in the I:CU's froin 
Hobservati ons. 

Mrecn1lt.d that thc XTSB h;id worked u-itli Columbia tn 11:it.c ~ ~ z l l - c w i ~ r o l l e d  :ICCCSS to ihc 
worksliop and t ~ i c  cngines and FCIJ'S. B l i i c i u g ~ i  tlic Iwlicfs / otxrw1ions  \yere going to\  
the possibility of cngine failure whilc he wns tticrt: observirig 

i 

" .. .,. __ - . .. . .. . . -. 
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VOLUNTARY STATEMENT 

!, "._ - ._.._-I"-- make the following voluntary statement to 
- - "_" 1---- ____- who tias advised me that iie/she is ---- 

conducting an official investigation regarding -- 

1 am making this statement without threat or promise and of my own free will. 

By my signature below I acknowledge that 1 have read and understood m y  statenient 

consisting of this page and other pages. I have made all the ciiangcs and 
corrections I desire to make and have initialed each change I have made 

i 

Signature and date 



AIRWORTX1NESS GROUP CHAIRMAN’S FIELD NOTES 
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Xa tiontli Trs n 51) ort at ion S nfc ty l?oa rtl Doc 11 111 e n  I: I AX0 SPA2 59 
A.1 Ofice of Aviation Sxfety 12evisioti: 0 

Aviation Kfigr'neering Division Ynqc: 1 
Washington, D.C. 2059.1 .Date 8/28/2008 

.................... . ........... ........ 
v v  

_. 

___I ............... -..__I_IX_--- .. ...-. ............. ..... 
Group Member-: 

I U.S. Forest Service I 

..... 





D.2 
1. 

2. 

3.  

4. 

_I_ Note: Owing the ons@ne rzxmir!atk?n of thc cc,ahe, the engine speed control flex 
cable zsscnibly was inact from the FCU to the enelite deck. The engine speed 
cuntr31 flex cable asseriibly remained connected to the f x l  control unit input 
linkage. Tnr eppine speed control flex cable asscnbly 'war cbscived properly 
imtalied ard cafitained within !he clamps attaching it to The engine. Pbe m a h  
ihrozk spindle : ' . s  positioned a.pfnst its ~ J I I  open zhrot?le posidm stop. To 
f ~ i i i t 3 t r - r  the removal of the ergtne frorr: the wreckage, the engine sofed cofitrol 
fiex C&E asscrnbty WaS dkconntrcted from the fuel mntro' cnit by ren-roviog the 
bolt that &taches the cable to the ftiel control unit The emergency throttle !inkage 
remairad cor;nected l o  the fuel con;roI unit. 
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National Transportation Safcty 13f)ortrd ilacument: I.XX08PrG?51> 

A.1 Ofice of Ayiation Safety Rcvision: 0 



Aviation Engineering Oi.;icion 
W:is hingt on, D.C, 2OS9 3 

position, 

i Norcl During the on-scene examinaiian ofthe engine, the enginc speed control flex 
cable asfernbly $.vas intact from the FCU t a  the engine deck. The engine spzcd 
control flex cable assembly remained connected to the fuel control unit inpct 
linkage. rht? engine sped contrnl fiex wblc tsscm Wy LW o‘.se?ed properly 
installed and contained within the c attaching it to the engine. The main 
throttle spindk was paslrjoned agaf furl open thmnle position stop. To 
facilitate the removal of the engine from the wreckage, the engine speed control 
ficx cable assentbly was disconnected from the fuel control unit by rcrncjvkg the 
bolt that  anaches the cable to the fuel control unit. The emergency rfi:otclc lirk;tgc 
rzmainel connected ta  tho h e t  control unit. 
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5.  Coniyressor section; 
9 

* 
A stage 1 blade bas moderate tip curl nnd B second blade h a  ii  s~iirrll tear. 
Four edjacmt inlet: gnid:: v m w  has minor trail iq edge cur! iU ?he 
dimtion of rotation, at the !2:30 10 200  location. 
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essory drive has oil le& into startcr. 
Front fi-ame arxessury drive has  oil present. 
Oil noted in the Accessory Oew box flange, upger to Iowr casing. 
Evideucc of soot throughout the compressor %smb1y, on all flow path 
srirhces. The mot WES more pronounced fowa-ds &e f im~~ard coniprcsso!: 
blades. 
No dirt \ ~ s 1 s  observed in the compressor section as compared te engine 
nmibcr 1. 
Nu oilier conipressor damge noted; no carxpresso; ;rihbi~?g. 
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Nntionnl Trmsportstion Safety Board Document: LBXOSP,UJO 

A1 Office of Avifitioii Safety lzcvisioll: 0 

Avialion Engineering Division 
Washington, J3.C. 20594 

Pngc: 6 
Xlatc 81'2 9i? 0 0 s 

8. Wt. Turbine: 
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15. Fuel Filters 
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ATTACHMENT #3 

COPTERS, INC. FIELD NQTES 

> Given to NTSB per party system 
;. Documentation of FCU teardown observations 

*Contains personal opinion of Carson Helicopters, inc. employee. These 
personal observations are not shared by, or agreed to, by othw parties in the 
Airworthiness Group. Therefore, the personal analytical statements contained 
herein are not reflected in NTSB Field Notes - only the factual documentation of 
the damage that was agreed to by the group were subsequently included in the 
NTSB Airworthiness Group Field Notes signed by entire team 
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NTSB Accident Investigation For Aircraft N612AZ Date 8/13/2008 

Number 1, SN 295-120(3, Engine tear down and inspection a t  Columbia lielicopters in Aurora, OR. 

Emergency throttle in the closed position+ Normal thrott!e in the full throttle position, against the stcp. 
High speed dive shaft bent, and rear support Drnt. 
Inpiit CClJpliflg has ti0 signs of rotatiorla1 scaring. 
90 degree EJf gear box housing is thermally destroyed. 
Fuel control unit, SN 72335R. 
Static fuel filter gone. 
#3 scavenge Mag pftig niissing 
#&I scavenge Mag plug missing 
inlet Guide Vane (IGV) actuator seized. 
FOD found for the following 
tip of stage 1 blade @ 3 o'clock m r I  and tear 
Stage 1 blade tip @ 11 o'ciock curl and tear, @ 9 o'clock tip curl and tear and lesding edge fnd 
@ 6 o'clock into the leading edge, @ 6:30 position leading edge tear and curl. 
P i  turbine blades has rubbed tips indicating rotation at th2 time of the rub. 
All T5 probes are intact. 
::3 turbine nozzle area, 82 turbine showcd show transfer w m r  marks From power turbine wheel. 
Air to oil seal in $3 turbine nozzle! area has molten metal. 
Turbine locktitit pin instal!ad. 
tngine oil filter observsd loose, no evidenctz of gasket, 110 Q I I  present in ail tank, oil filter dry and s h o w  
tiurn marks. 
Mag plug from Arcecsorf drive gear box shows no metal of oil. 
Stator Vane actuator f w h c k  cable pjlot valvs end observed c l ( w ~ ! .  
Centrifueal fuel pump I t a  (10 evidence of fuel, but has heavy thermal canisgc inrerrdly 
Fuel control radial drive shaft intact 
N r  shaft from g e x  box into t k  power turbine is intact 
Potvcr turbine has nofod evidence b u t  has S K J I C ~ D  nietal between 2O:OO a n d  11 :OO position. Sewer fire 
damage to the power turbinc. 
Fliel control unit ;messon/ g r m  box has good integrity. File1 control spline apgears normal. 
Fuel pump seized and shafts intar,f. 
Fuel control spline turns Freely 
No wear on any splines, 
rt3 roller &;iring seiied, excessive heat dsniagc. 
D a t a  plate was taken o f f  the -'fl engine a n d  given to Mike t b u f  of the NTSR. 
tl drop ,822 
Turbine lock nut pin was bent. Took 80 f t j l t j s  to break the turbine lock r i u t  ioose fat extraction, lock n u t  
appears norniiil. 
Turbine rear shaft with 113 bearing look norma! for the heat conditions. 
Stator vane actuator's top arid forward mounting bolt was a little loose after safety wire was cut. 
t 2  rear cooting plate is norrnal and the beryllium sealing ring was inract. 
#? turbine stage wheel fdstencr all normal. 
Coupling shaft and stage 2 front cooiing plate seized to  #2 turbine whecl. 
Stage 2 nozz!e trai!ing edges have heat distortion in the way ofvmvinezs, a result from over temp.. 
I't stage turbine wheel show severe rotatianal overtemp, the wheel measurss about 9,200 inches. 
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Fine light brown dirt is excessively scctirnulated in the cotiibustion casing cooling a i r  path,  not :he 
primary gas path. 

Ail safeties were intact on the fortvard stationary seat. 
Stage 1 wheel rear cooling plate warped approx 1/8 inch af t  around the full circumference 1360 
degrees). 
Turbine air seal intact. 
Turbine shaft bolt nornial, this shaft bolt break away torque 64455 180 ft/lbs. 
#2 bearing seal normal. 
$2 oil jet Is rtormal. 
Front frame acresscfy drive bevel gears engaged and normal, no tooth wear, blacklash is ok. 
Whole turbine section disconiieded , noticed that the compressor sf:dion spins but-has obvious 
rubbing, only rotated about % tu rn  t o  $e2 if i t  would hc free to 5p i~ .  
if2 bearing Iock nut broke free at  200 ft/lhs. 
Fuel control has melted seals in it, the control linkage inovcs freely a n d  everything appears to be 
normal. Inside of fuel control is dis-colored due to h m t .  
fuel control pressure regulating valve diaphragm is melted and the PRV is seized, 
Flow divider observed to be normal considwing heat damage. 
#f3 Engine stage 2 nozzle area has dirt removed and placed into plastic storage bag to he tested later 
l.fl Engiiic conpressor section -ail stages of t l : ~  cornpressor blades havz fod darnage. 
Stator vane actuator iod Iias impact mark possjhfy, 0.5 ~r~ches From aft end, t h e  marks align with casing 
guides. 
:,:I tngine f i i d  rnanifoid iotact and i m n a l .  
$11 engine commstiori chamber calipd with fine light brown dirt. 
#; engine combustion liver is caked svrtfi fine light brown r i f t .  

At 10 c’clock poii;ior: on ~ 5 e  rear conlaustion f r a m p  i t  tias black sooty rje;tmik going a f t  aild davjil 
End of Xl. Engine notes 

stage turbirw wheel has a black riiefted rnatcrial on its kad ing  edge. 
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NTSB Accident Investigation For Aircraft N612AZ  ate a/14/2008 

Number 2, SN 2960240, Engine tear down and inspection a t  Colutnbia Helicopters in Aurora, OR. 

f 

\ 

Oil noted i n  the Accessory Gear box flange, upper to tower casing. 
Stator Vane actuator idler link metred and mostly missing. 
Exciter box is fire distressed, and  outer case i s  compromised. 
Trailing edge curl on 1230 to 2:OO position of the Inlet guide vane. 
Stage 1 blade h a s  large tip curl @ 2:OO position, and  st;?ge 1 blade@ll:00 bas a tear. 
Front frame accessory drivc has oil leak into starter. 
C mark on stage 3 
Stator vanc i s  on the C mark 
Oil present 
Emergency throttle @ 1.76 inches indicating it is in the shut  off posirion. 
Pnwcr turbine accessory drive Nfgear box mag plug is wct, oil is present and gear box doe.: turn hard, 
material wa5 found on the mag plug, the mate:ial w a s  removed and  has small piaccs of carbon on it. It 
was bagged for examination. 
it3 bearirig chip plug, had oil present a n d  f i i zz  material on plug. 
blain oil filter dry, spring installed. 
Static i'ttci filter has evidence of heat on the filter, evidence of moisture. 
Ccntrifical fuel filter shows signs of heat distress, ann  is dry and signs uf ked[ dalliagk?. 
Power turbine tias evidence of oil in s i m p  5rea, no signs ~i darnage a n d  turns slightly. 
1:3 nozzel has no damge 
1'-3 air line no damage 
Stator vanid acttiatcr feedbac'c cable pilot valve enL' is connected ai3d in the rlosi.d pcs i t im 
No resissance on the fuel control uni t  pilot valve arm. 
One mount stud on accessory broke out during removal. 
Radial drive shaft io accessory i v a s  intact and no damage. 
Oil is present in 82 bearing aux sump. 
T5 harness ititact no discrepencics. 
Combustion case @ 2:OO position is dented. 
igniter pfug @ 2 tact and no damage. 
Fuel flow divide 
ZPd stage! turbine has loose matertal arid debris on it a f t  end. 
'Turbine lock nut  c a p  rctainer intact. 
No visible rub marks 01 scoring of 2'* stage turbine blddes. 
,825 inrhes ti drop on shaft bott. 
Fuel pump sei7erl and thermally damaged. 
265 ft/lbs to break away torque on turbine shaft bolt n u t .  
BurriIuni air seal intact on 2'* stage aft. 
ft3 bearing rotates wid? ease. 
G a s  generator spins freely. 
Front f rame accessory drive has oil present. 
Stagc I turbine wheel intact, IIO signs of rubbing, blade tip darnage does not exists, has black sooting but 
can be wiped off. 
Stage 1 riozzltz h a s  black soot on all vanes. 
150 ftlibs break away on the turbine shaft bolt. 
#2 bearing lock ririt break away torque 165 ft/lbs 



Compressor rotois a l l  look good. 
Stage 1 compressor blade had fob damage and 4 blades are damsgcd on the inlet g';tde ?rare:. 

Fuel Coiitrcl 
Fuel control's pilot vdbe :inkage was ; I t  !ntact, pilot valve piston vias :.e;zed. Thc tenip s a i w  bcllows 
cover is missing, safety wire sti:l intact. I ts icterrial components, plunger, sprlng an(! Srilows are 
missing. There was heavy smoke and fire darnage inside the housing. All iriternal Irrikage apncrared t o  
be connected and accounted for. 

Do to the esridence of this engine, it appears that the #2 engine w a s  not running during aircraft i n p a c t  
with the ground. 

! 
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ATTACHMENT #4 

ITEMS INCLUDED IN THIS ATTACHMENT: 

i. Table of Contents 

P "  Letters Carson Helicopters, Inc. to Nl-SB 

Ei Emails 

9 Columbia Helicopters, Inc. work order 

lG Pngcs 
(Includes Cover Sheet) 
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3 .  Not dated - coniidential written request from Carson Helicopters, Inc. to NTSR to 
undertake specific actions regarctirig the preservation, securing aid otitaiiiing of iniportant 
documentcuq- and atIm evidence dcetncd by Cason to Ec rclcvmt to thc itivcstigntior: of 
the LASOSPA259 accident. Sent around the date of August 2'3,2008. 

3 [Cnrson I iilicopters, Inc. documznt number J.?Shl'DB-2439353v021 

4. jrgxlst Z , ~ O O ~  email from- o f  C:\rson Heljcoptcrs, Inc to Mike Hauf, 
NTSR requesting docxmcntation in r oi-t that the ensines were mi packed up at 
Columbia lfclicup clicoptcrs, Inc. Jefi, hlso rcquesting x Carson 
representative hc on sitc tvhen tlic fuel cnntrof Liiiits arrive in Washin$m, l>C: to do ti 

visual inspcctioii of [lie i tem to ermirc they arrive "in the ~ 3 n i z  condition ds KC last sa\v 
then in Orcgon". 

This email Iefcrs to ii second kel  control shipincnt with dmnage of pnrts iluc :o 
packaging. Xiis second shipment is the liiel control unit that had bccu reiiioved frorn the 
accidcnt hclicopler prior to the accidcnt, had reiimiiicd at Calunibi~z and was sent tlireetly 
from Columbia to Hatllikm Sundslrarid for cmrrnination. ?'his fuel control unit had not 
bcea examined by the NTSB while at Columbia, arid the NTSB TIC or Airworthiness 
group chairrnnn did riot take C U S F O ~ ~  or control of this fuel c m m l  unit at any time. 

i 



B B c M s T E f P4 s t-! A P I R 0 LLP 

October 3 1,2008 

Tflis fimi js counsel to C:mm i Jclicopters, Tiie. (“Carson”). ,As yo11 may know, C‘irson ws thc 
operntor of the Ixelicopter @J6 12XZ) involved in the above-rckencccl accident. 

I l i c  ~ - ~ ( J s c  of this letter is to rcquest that the NTSU conctwt ;in investlytion of tltc cvcrits end 
circumstances swronnding the handling ofthc fiicl control units rcli1ttd to the helicopter. T l w e  
fuel conl~ol units include .tI.lr: hvo units recovered from the Jielicoprer itner the acciclent a~ id  a unit 
that had previously been rmovcd fram &lie hzlicopter. All o€ hest: units were serviced by 
Coluntbb Hcticopters, Tnc. (‘‘CoIumbia’3, the only authorized maintexinrtce fxiiity for fliese 
units in  thc Ihiited States and a dircct competitor of Cxson in the hclicopter s~wlces industry. 

At the direction ofNTSB, on Aups t  13-14,2008, tlic two fuel control units recovered (Zftcr tllc 
accident were &sussembled atld inspected at Colmnbk’s oserhauu! facility in Aurora, Orqym, 
m d  wsre left bagged and shclved at Columbia on August Isl 2008. These units rcinaIriud in (he 
sole custody of Columbia for several days until the NTSB directed that tfiey be sent IO NTSB 
H ~ a d q ~ ~ i ~ t e r ~ .  An inspection of thcsa units tit NTSB I-Ieadquarters on August 23,7008 rwmled 
scvernl irrcgylmities with both of t h a c  fuel control units. These units had hem packaged by 
Columbia in two sqaa tc  boxcs, not in their original h a p ,  and wcre missing ILuMcrous parts that 
had bcc~i present &wing the initial teadown of tIiase umts on h u g w t  13-14, Many ports critical 
to any maIilysjs ofthe role these fucl control units played in thc accident ‘tyert: missuig from the 
units shipped by Columbia to NTSB Wzadquartcrs. 7%~: boxes sttityped to N’I‘SB Headquarters 
also contnincd dlitianal parts that wcre not present when the units wcrc initidly dismsembled 
on CuI-L.mibia’s overIiati1 facility, atid other pats had been switched between the two contcaiIxts. 



E> t C KST E i N S I-i A P I R 0 LLP 

National Transportation Saikty Boiird 
October 3 1,2008 
Page 2 

ITI addition to Uic: misshg wd additiurial parts, the $ 1  bellows scctiuru'assetnbly was I n  the box 
tvitb tlie #2 fuel control and the $2 belIows scctionhssembly was in the box witli &e $1 fuel 
control. These hvo units and associated pa& were originally separtited in plastic bags ?ad 
placed on seprate shelvcs whet1 left by NTSB personnel at Columbia. These discrepancies were 
immediately apparent to tile NT33 investigation teanl members and tftc difkrent condition of tlis 
parts was docurnclnted with photogtipls. 

Additionally, at tlx time of the eccidcnt, Columbia v;M in possession of mot!ier C a ~ o n  fuel 
control unit that hxi reinowd from die helicopter prior to tilt: accident iuzd sent to Columbie 
for repair. The KTSB requested that this fiiel coiikol uni t  be serx from Columbia to tlw N l S B  
;Jivcstigative teizni at I-TaiunilJuxi Simdad's (rhe Enit m;iliufactuxcr) hci!ities in Coizncctic;~t along 
tvi,virIt any associated. inspection tad repair documentation, That w i t  a*as unptkcd in the 
presence of the N'CW investigative t e m ,  incJudiiig he1 control e x p i t s  from H3mi!ton Stmd3rd. 

Upoti opcrhg t'nc pachge., the  EL"^ d~scoucrer! tixiit thc unit hod been corr~plzic.ly disxsmbled, 
down to the smallest pais, ;uld was litcrdlfy in hmdrcds of picccs "- with every p a t  srripperl mc! 
cleaned. The parts were coinmingled ia two plasric bags. Tilc doieils of intricate, smnll parts 
fi-oin the interior of the tiitel cotitml housing were thrown togztlizr in tltcsu plast-ic h g s  in R vciy 
haphazard and dam t l ~ y  
would not certie this unit to be re-asembled or overliaulcd becmsc of probnblc dmagc to 
mmypzrts from the manner in which they were pxckcd aid shipped m d  that the unil w a  now 
scrap In ndditiail to the disassembler', parts bckig th~o\;vn fooscIy aiid h8plpt?azardly into plastic 
bags, chcrc was 110 pclpeit4oh or dotumealauon accctriipitriying ti$s file! conf rol unit. It. 'rs'as 
therefore impossible to mcci-tnin wl~ctxen the unit  ivm disassembled or cle.:med, or ~vhcrliw any 
parts lnd been serviced. ?lx lack o f  documentation konr (lotatnb1n also inakzs i t  impossible to 
determine the condition of the unit as it a.as rzceived or the pssib!r reasons for the f d w c  of 
&is fuel control unit to perforrn properly. 

Ln addition to the improper h.n,ndling slnd documentatjon ofthe i'ucl contrd units tlmnsclvcs: 
Columbia incfuded a snzall confnincr o€aircrafi &iel with the u r i t  shipped ttz t h i i l t o n  Stand:ird. 
This container of sircraft fuel was riot properly packaged mcl die package it1 which Columbir? 
shipped !lie unit auld die containct ofaircrafl fuel was not propcxly labdcd us cnrrtainjng 
dangerous goods as required by rcleswit Federal hazardous niateriafs tmnsportarion law. 
39 us.c. $4 5101, etet%- 

\ 
ilq IIIEL~LIX~T. The &Parnilton Standad fuel control expcrb stated 

In regards to tlic missing parts, wc u~icimtand that the NI'SB may have contacted Plnin Parts of 
Sacrmento, Cali fimia, to determix whether tbt: nlissing prrrts were sornehow sent to be stored 
with the Helicopter's engincs mrl the rminlaiidsr of tlie wrcck:ige. On Tuesday, October 28, 
2008, the boxes in storage at Plahi Parts were opened in the presence of \vifncs~~s fi-nm the 
investigation team (including Carson), Upon uperiirig these boxes, which up to that time iind 
bcen sealed, the investigation tea~n's first order of business was to conduct PJ-I exhausiivc search 
of the contents ofthc boxes to attempt to locate tilt: missing pasts. The investigative t ~ v n  
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National Transportation Safety Board 
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exhaustively sorted through all of the individml parts iu the box and selirclied the packaging 
material bt?t were unable to find any of the missing parts. lt'hilc examination afthe rnatm'als ;LT: 

Plniii Pats ivaq n useful step, it did not resolve this matter in any way. Tlierc prts - which may 
be emcia1 to a determination of the ultimate cmsc of tIx accident -- EOW appear to be 
permmently missing. 'lliere also continues to be no cxplmetion fcx tltc apparctzt switching of 
parts between the bags that contained the fuel canrrol units or the iiicitision of iicw parts that 
werc not part of the originsf sssenhlies. 

Wc me very concerned about the m m e r  in which these fuel control units wcrc I~nndled. 
Columbia's conduct with regard to these fuel control wits raises serious questions about the 

33's investigation into the cause of th s  accident. W e  haw addressed this inatrer in prior 
correspondence with the N'TS13's Senior Imestigator, Jim Struhsnker. Hoivcvcr, giwn the 
potemid impfications of this issue, we believe that n full investigation miclcr the auspices of your 
office is waranted. tVc rcspecti:ulfy rcqutst the opportimity to meet wiih you to ctiscuss this 
matter at your earhst oppctrhudy. I will erll your office to schedidc on 3ppc~ititn.icnt. 

dling and chtGin oFcustody afthe fuel control units which may ha\?c a inattrr4al effect on &C 

cc: Jmes Struhszker 
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H E L  I C 0 P TE R S iw 

3 September 2008 

Via Ernail 
Mr. J im Struhsaker 
Senior fnvestigator, Team Leader 
National Transportation Safety Board 

I_ 

Re: :Iron 44” FirdigtititipJccident 

Dei! r Jim : 

Carson Helicopters, Inc. appreciates the opportunity to serve as a meniber of the  NTSD investigation 
team of the Carson 561 helicopter (NG12AZ) accident that occurred in California on 5 August 2008 
(the “Iron 44” firefighting accident}. We are writing to request that the  NTSB conduct a n  
investigation of  the events and circumslances related to the handling o f  the engine fuel control units 
of rhc helicopter from the initial disassembly at Colunibia Helicopters in Or&gon on 13-14 August 
2005 to the inspection oi ttiose units following their transfer to NTSB Headquarters in Washington, 
DC on 28 August 23138. 

A t  the direction of NTSB, on 13-14 August 2008, the fuel control units were disassembled and 
inspected a t  the Columbia i-ielicopters overhaul facility in Aurora, Oregon a i d  were ‘eft  bagged and  
shelved a r  Columbia Helicopters on 15 Au:ust 2.008. As you know, the fuel control units on the 
N612AL were previoudy overhauled by Columbia Helicopters, which is the only authorized 
maintenance facility for these units in the United States. 

The Carson team left Columbia Helicopters’ facility on 14 August 2008 to attend a memoria! service 
for the firefighters killed in the accident. The remaining NT.513 members left Columbia Helicopters’ 
facility on the afternoon of 15 August 2038. The units reriiained in the custody of Columbia 
lielicopters until YOU directed that they be sent to NTSB lieadquarters in Washington, D.C. late the 
following week 

An inspection of the fuel control units a t  NTSB Headquarters on 28 August 2008 by members of the 
N E B  investigation team (including Carson, NTSB, and GE) revealed several apparent irregularities 
with both of the fuel control units. [he units were packaged, unbagged, in two separate boxes sent 
from Columbia Helicopters to the NTSB lab. 

The units appear to have been altered from the condition they were in on 15 August 2008, as 
verified by NTSB witnesses and photographs taken when the units were disassembled a t  Columbia 
He I ico p te rs. 

\ /  
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The following anomaliet have been noted: 

3 1 Fuel Control 
T2 bellows tneta! cap missing 
T2 bellows sna? ring missing 
TZ. bellows assemhly niirsing 
Cap  screw near T2 bellows missing 
Plastic end cap cover inserted in parts 5ag t h a t  :vas riot part of nrigina! assembly 

#Z Fuel Conta 
Cap screw near 1 2  Bellows missing 
Internal bellows l e te r tenp  sensing (Item til fig.9 in accessories overhaul and parts catalog) for fucl 
control SEI-185 missing, 

All of these parts were present during the teardown O F  the units performed a t  Cottimbia on 14 
August. The 8 1 fwl control bellows section never had a plastic end cap until It arrived w t h  one  in 
the bag in Washington, DC (and the original netal cap is gone). 

In addition to rhe missing parts, the tll bcllnws section/assc:-nbfy \PSS  in the box with  the $2 fuel 
control and the #2 bellows sectton/assernbly was  in the box with the 31 fue l  control. These t?.to 
units and  associated parts were originally separated in pldstic bdss and placed on separate shelves 
when k f t  by NTSB personnel at  Columbia Ilelicopters ' h ~ s e  discrcpanc~es v d m  i!!irneciiately 
apparent to the NTSB investigalion &am niwibors, arid the different cOildit jon G f  thc [!arts wa.; 
documented with photograph:. In regards to the nTissirig parts, wp uwk?rst3nd t h a t  the hITSB 
intends to contact Rain Parts of Sacmnento, CA, where the engines are presently t 
unopened boxes with the remainder of  !he wreckage. W e  request t 5a l  the boxes 5e 0perw.d cnly in  
th. presence of witnesses from the investigation teain (including Cai-son) arid v ~ : h  full 
document3tion of their contents. Whi!c exarrrii'lation of the materiais a t  ?lain Parts IS a usei!:l jtep, 
w e  do not believe that it i s  suiiicient tu resolvic t i le  matter a5 there can bi no assi:raii<,e t h a t  any 
parts found a t  that facility wiit be ti3e actua; parts frorri t3e N'612AZ. It also wiil not explain the 
apparent switching of  parts between :fie bags that contained the fuel control units or the inclusion 
Itf naw parts that were not per? of the original assilnib!ies. 

As you know, the firpi control units are dircctfy relevant t o  the fsd"f'S3'5 irl(/t?s:igatr<>il of :he rac i~e of 
the xc idcn t  and, in usrticufar, tvhether one of the engines lost pou1er and t h a r  inquiry has not been 
concluded. Accordingly, we respectidly request that lite NT.53 conduct a n  invest,gation cf the  
circumstances related to the handling of the fuel control units, :nrludinI; the chain 0: cus:ody a n d  
control of the units frorn dka5sembly a t  Columbia Heficopteis in Oreaon to ir ispxtion of the u r t i i j  in  
Washington, DC, to determine why their condition upon receipt at the f.ITSS lab \.vas significantly 
different frorn what  existed upon conclusion of the in i t ia l  tcardotvn on 15 4ttgus': 2008. 

We stand ready to continue t o  assist and support the investigation process. 

Best rega ids, 

Copy to: All Members of lnvest&ption 'Team 
/ \  

\ ,  

DSMDB-2492918~01 
2 
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N E  L 1 C 0 P TE R S wc 

25 September 2008 

Via Emaii 
Mr ,  Jim Struhsaker 
Senior Investigator, Team Leader 
National Transportation Safety Board 

Re: "iron 44" Firelighthe Accident 

The NTSB requested that  this fuel control unit and all associated papenvork bi. sent from Coitlnbia 
&+copters to the NTSR team in Connecticut for arrival the week. of 15-13 Sep:. ~ ~ r n b z r ? 0 0 8  Tht. 

unit was unpacked in thc prcscnce ofthe NTSB accident team m e m b m  U I I  18 Septcrntrcr Th i r  
team inclirded fuel control experts from GE and liarnilton Stanaard, the original manufacturer 

Upon operiing the package, the team discovered that rhe unit in question had been ccnipletciy 
disassembled, down to the very smallest parts. The unit was literal!y in hundreds c f  pieces, and  
wciy part had been stripped and cleaned. The parts were deposited loosely in two plastic bags, 
which were in turn pu t  in a cardboard box. The dozens of intricate small parts from thi3 intericr of 
:he fuel control housing were thrown together in the plastic bags such tha t  there was  damage to 
some of the very small parts. The Hamilton Standard fuel control experts offered the opinion tha t  
they would not ever certify this unit to be re-assembled (3r overhauled because Df  probable daniagp 
t 9  many parts d u e  to the manner in which they were psckcd and shipped. 

In addition to the disassembled parts being thrown l oos~ ly  a c d  bsphazardiy into plaslir bags 113 s n  
unassigned and jumbled fashion, there was absolutely no paperwork or docun;entstion 
accompanying the fuel control unit. It w a s  impossible to ascertam when !he uni t  w a s  disassembied 
or cleaned, or whether any parts had been serviced or not. 'i hi3 lack of dociirnentation from 
Colunibia also docs not provide a n y  inforntation about the as received condltion of the unit or the 
possible rcason(5) for i ts failure to perform properly. 



This type  uf handling of extrelrieiy expensi:fe 2nd scnsitve p i t 5  is, at  the ve’y b a s t ,  highly 
irresponsible; combined with the  knosvri issues coi)wiiiirig Columbia’s botched return of the e x l i p r  

accidznt fuel control units (documented by NTSB reports and photcs  and our ietter to you of 3 
Septenib~r  2008), vie arc! very disturbed by the  consistent pattern of damage and mishandling of 
parts by Cciumbia I iclicopters. Both se ts  of fuel control shipments have exhibited 1) component 
damage and missirig parts, 2.) mishafidling and/or  improper disassemblzge of parts, and 3) lack of 
documentation for thc very parts t h a t  are  important to this accdent iriwstigation. 

It is our belief tha t  this mishandlitlg o f  evidence needs to dacutnented and addressed in a full and 
fair fashion with Cotunibia by the NTSB investigative team 

Eest regards, 



Proposed NTSR Action Items 
NTSB ID No. LAX08Pti259 

S-62N N.S.  CiviI Re&trvNo. N62MZ) 

_ _  - __ ~ Cnrson - f le1 icopters Inc,-(-'~~rrson'-'),"a.member oftlie NTSE.Invertjgation.~feam, ._ -- -- 
respectfully requests tbat the NEB Team u~derk&e the following actions to praewe, secure 
and obtain important documentmy and otlier evidence that is relevant to the investigation in this 
matter. 

We believe that the followhg items are important for the Board's proper investigation of 
the accident, and that each item is relesant to detcrrnirYmg tile miw ofthe accidmt, Under 49 
C.P.R 8 83 1.9, h e  NTSB is authorized to obtain the duciments. Pursuant to 49 C.F.R. $831.6 
and NTS3 policy, Carson requests that any documents produced at rfie direction of the: NTSR in 
the course of this investigation be deemed exempt from public disclosilre under the Freedom of 
Information Act, 5 U.S.C. $552, or under any ofher s?pplicable statute, regulation, or policy. 

SikorsLy to each hold, preserve, and maintain in its ordbiary course of business, and issue a 
document sequcst for, each of he followinf: categories of infomation n-itliU1 one-ycar prior to 
the d& of &e accident (August 5,2008): 

1. Cmson requests tlmt the NTSB direct Columbia I-Iclicopters, General Electric, and 

a. Any Bid all records, 'tncludhg but not limited to, FAA sen4ce kgs or other 
doeumen~s evidencing aiircvorthincsq work orders, and maintenmcc actioris arid records, 
r epd ing  nli Hamilton Stmdmilrd Model 725725-5 or -6 Fuel Coi1trols for UPC on General Elec!ric 
I\/lodel CTSX- 140 turboshaft series engines provided for service by Cmon ,  or any other vendor 
or operator; 

b. Any and all rrcoTds regarding the removal of m y  General Electric A4odeI CT58- 
140 turboskfl series enginc, and any work perfi,rrned on thz enginc, pior to the engine's 
sciicduled overhard or mclintenmnce date; and 

c, A list of a11 vendors and opcrators stlha h3w used Colurnbjil Helicopters to 
provide overhaul and majntenance scnyices on lIamilton Staridard Model 725725-5 or -6 Fuel 
Controls for use on General Electric Model CT58-140 turboshaft series engines, 

_. 3 Carson requests that Ibe NIX3 direct General Hectric, Hamilton Standard, md 
Columbia Iieticoptcrs to hold, preserve, md rnstintairi in their o.r&nc.~ course of business, and 
issue a document rcqucst for, my commercial enginc bufletin ("CEB"), service letter, setvici: 
bu!letin, internal memoranda, ;md airworthiness directive, jn their possession, custody or control, 
regarding Hamilton Standard Model 725725-5 or -G Fuel Controls for use on General Electric 
Model CT58- 140 turboshaft series engines, includirig the fuel control's '1-2 belIow component 
and/or regacting the use of metaI versus plastic dust caps on that component, 

3. Carson requcsts th3t it be present ut my fiiurther disassenihly mcl/or testing of the 
mgjnes mind the he1 conh-01s 00 fit: accident aircraft. 



I 
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-- 
Beckjord Michele 

From: Hauf Michael 

Sent: 
To: Struhsaker Jim 

Subject: PN: REPORT REQUEST 

-_ __-__ ~-..-.-~_-.----- 

Saturday, August 23, 2008 5: 15 A M  

Jim, 

isn't hindsight wonderfull!! 
I was just thinking, if Columbia has not packed up the equipment, specifically the fcel ccntrol un?s yet, it might be 
a good Idea for either FAA or NTSB oversite to ensure the integrity of the equipntet-,t and that everything is 
properfy labeled. If needed, 1 could fly back for a day and help out. 

Mike 

-----..-- - -_______.. -I_ 

From: o . 
Sent: Fri 8/22/2008 11:49 PM 
To: Haui Michael 
cc: . 
Subject: REPCRT REOUEST 

'lire tvould also request 10 11at.c R Carson representative on site wlieii the fuel cimirids arrive to do 2 
visnnl ins~iccfion of the items to cnsiire they ;wived in the same condition as we last saw thcui in 
Oregon. 

Carson 1 felicopters, Jnc 

! 

2/23/2009 

1 



/ 

\ I  
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From: Struhsaker Jim 

Sent: 

To: ilauf Michael, Keliher Zoe 
Subject: FW Engine Parts Shipping 

Saturday, Aug:tst 23, 2003 9.32 A M  

James F..Struhsaker 
Senior Air Safety Investigator 
Kailua-Kona, HI 96740 

----Oriainal Messasis- _--- - 
From: e 

Sent: Friday, August 22, 2008 12:13 PM 

Jim, \ 

The shipments for the fuel control units and the two free whueling units left today and these are the tracking nur!ibers 
The hvo engines are all packaged and will ship Monday. 

Fue! Control NTSB 23766 fzd ex 9761 181 9 1550 2nd day 
Fuel Control NTSB 23766 fed ex 9761 1829 1549 2nd day 
Freewheeling Unifs Helicopter S L J P ~ O ~  23767 fed ex 9761 18 19 1538 2nd day 

'Any quote for work or sale of goods contained in this message is subject lo final acceptance of the work O i  sale of 
goods by CHI. ltams shipped without final acceptance will be returned at sender's expense, plus handling charges. 
Final acceptance ts conditioned upon confirmation of compliance with U.S. lrnpori and export rules and regu!aiior!s, 
including Internaiionzl T'~-dffic in Arms Rsgulattons." 

/ ,  

i 



Subject: shipping rrifo on Carson fual cclnrrol parts 

Hi, Michele: 

Thanks for your time in Grants Pass a t  our facility last week regarding the missing and swapped fuel control 
parts. Further t o  your question about who paid for the shipping, we have looked h t o  t h a t  here. It appears t ha t  
Columbia billed our Fedex account in Perkasie when they shipped the parts on 22 Aitgt~st, so Carson paid the 
shipping. 

As to your  qtiesticn about filing a claim, we did riot realize a t  the tirne that our fecdcx account paid for the 
shipping; and more imporcarltly, t h e  box was sealed and the parts were sealed inside rnultiple plastic bags inside 
the box. We see no way any parts could have come out of the box during transit, and tttcre was no damage to  
!he parts that were inside t h e  box, as they were contained in  separate sealed plastic b;tgs. On the secnnd fuel 
control, the clatiiage to the small parts WIC" due to the fuel control being completely dis-assembled and dl tho 
sinall parts being p u t  in two plastic bags together inside the box, \Ne don't kf104V what claim we could have filed 
with Ferlex on either count, since tha missing, darnaged and swapped parts did not reach t h a t  condition due to 
shipment, bu t  rather as B result of the way they were packaged. 

Give me a call i f  I can provide any other infw-rnation. 

Best rcgards, 
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3.. * . . . .  
F M  & S S A  APPROVED Cbfurnbja Helicopters, Inc. REPAIR STAT!ON 

, FlIAfLlNG ADDRESS: P.O. BOX 33'00 PORTMND, OK 97208 9CHIR8S3C 

I.OCATION: Aurora Airport, Aurora, Oregon 97002 
PHONE: (503) 678-1222 FAX: (503) 678-584:1 

I invoice No. 

057664 I 

," __lll-l" 

INTSB 
I 75-1527 HENRY ST. I srE. IIIA, PMB 403 
I 

I 

NTSS REQUESTED 7 5 3  CRASH INVESTIGATION 

{SOT€: 
b.03 ~ 5 4 k 4  

iJlTS IS 1/2 yH5 GfLL - USFS TO PA" 'I745 OTiER 1/21 

' \  , 

/ '  

\ /  

-- I-___ " " " l l X  

-R!KCRAFT MAINTENANCE SERVICES 
-CONSTRUSTKIN 81 01t INDUSTRY REPORT 
-STEEL & WOOD POWER LINE ERECTION 

-AERIAL CRANE SERVICE 
4-w+-.----- - -I.-II. 

PLEASE PAY BY INVOICE 

. . . . . . . . . . . . .  " - _ - ~  ".l" I...__.__" ............................................................ ." 



ATTACHMENT #5 

This one Page document is the handwritten inventory of “missing” items written 

August 28,2008 at NTSB headquarters. 

This inventory vms taken when the boxes containing the LAX08PA259 helicopter 
. fuel controi units were opened at NTSB after having been shipped from Columbia 

Helicopters, Inc. directly to NTSB. 
I 

i ,  

\ 

2 Pages 
(Includes Coyer Sheet) 
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ATTACHMENT #6 

~ 

“Accessories Overhaul and  Parts Catalog” (Fuel Control) 

I. T2 bellows metal c a p ~ I o s i i i b n  Adjusting Cover 
I 

i ri lnternal Refainittg Ring 
i 

3. T2 bellows assembly Tenperafure Sensing Bel/ows Assembly 

4. Gap Screw near -I2 bellows ~ S s p i 7 n n g  Retainer 

5. Internal bellows lever temp sensing Ternperahire Sensing Lever 

j 

i 

I 

9 Pngcs 
(Includes Covcr Sheet) 



/ 
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ATTACHMKNT #7 

I 

! 

21 Pilgcs 
(Includes Cover Shcct) 

_ ,  .... ........ ... " _. ., 



PHOTOGRAPH LOG (NTSB) LAX08PA259 
Photographs of enghe and fuel contruf tinit n?issh?g parts 

STSS#l I'hotogrilph take11 August 15,2008 
Sidc-by-side comparison of fuel contml unit k l  (lc'ft enginc) and file1 control unit k2 (right 
engine) taken on xvnrkbcnch in cordoned ol'f area in Columbia Helicopters. Itic workshop 
location. 

NTSU#2 
Close-up photograph uf left engine (cngine $1) fucl control unit f f l  showing mcld Position 

Ybotogrnph takcri August 14,2008 at 1348 hours 

g Cover (metal clust cap) 011 top ofthe wrcnch. Also visible in the photo is the Spring 
, part #574414. Tbcsc pieces wcrc uot visible in videotape or still photography taken by 

Columbia when the FCIJ/#I pasts w r e  packaged for shipping on 8.21 ,OS. 

i \  

. , . ..., ',,..,, .. .. .. .......... . ... " ..., ...., " ... ............ " ~ _" 



PHOTOGRAPH LOG (NTSB) LAX08PA259 
Photographic of chair? of custody from accident scene then fransporf fo Columbia 

Helicopters, lnc. faci/ify for feardowr7 exarnimtion. 

N‘CSB#S 
Picture ofonc engine with Fuel control unit attached placed on t3rp at ilcciil~nt r\cctilc*. 

Photograph talien August 1 t , 2008 

N?‘SB#G 
Picturi: of engines tvkh fuel control units attached being rcmovcd from accident sccne, ‘I-he 
cngincs were removed from the accident helicopter, placed on wooden pallets, wrapped in 
plastic, wmppcel in tarps, 110iv77 by suspended cable vi:i hclicopter from the remote accident site 
to the sraging a r m  to he triinsportcd via tnick for esaniination. 

li’hotograpli taken August 11 2008 

NTSBX7 
Picture ctfrental box fruck used to take crigincs aid fuci con.rro1 units from accident location ntar 
Weavet7.iile, CA to Co ia FTelicoptcrs, Tnc. tkifity in  ALI ra, Oregon. I’hotograph \vas taken 
for chaiii of custody of 

Photograph talzeti August 11, 2008 

lx taken August 11,2008 
urity of ilccideiit helicopter cnginc arid l i i d  contiols tvhilc en 

rc~ute from accicicnt site to inspection facility in Oregon. ’I’he vehicle was driven by  U.S. forcst 
Service sk4Cf, a party to the invcstig:-ttion. 
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, ,  NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Research and Engineering 
Materials Laboratory Division 
Washington, D C. 20594 

\ /  

April 27, 2009 

MATERIALS LABORATORY FACTUAL REPORT Report No. 08-121 

A. ACCIDENT 

Place : Weaverville, California 
Date : August 5, 2008 
Vehicle 
NTSB No. : LAX08PA259 
Investigator : Mike Hauf (AS-40) 

: Sikorsky S-61 N, N612AZ 

B. COMPONENTS EXAMINED 

Pieces of the fuel control unit that include the filter assembly; spool and sleeve 
portion of the pressure regulating valve (PRV); cylinder adapter; thread plug; and particles 
collected from the PRV that were disassembled from the left and right General Electric 
CT58-100 turboshaft engines. / ,  

\ 

C. DETAILS OF THE EXAMINATION 

Figure 1 show photographs of pieces from the fuel control unit that include the filter 
assembly; spool and sleeve portion of the pressure regulating valve (PRV); cylinder 
adapter; thread plug; and particles collected from the PRV of fuel control from the left and 
right engines. Pieces of the fuel control unit labeled system 1 were disassembled from fuel 
control unit part number (P/N) 725725-6, serial number (S/N) 72835BR, of the number 1 
(left) engine. Pieces of the fuel control unit labeled system 2 were disassembled from fuel 
control unit part number (P/N) 725725-5, serial number (S/N) 49882, of the number 2 (right) 
engine. Figure 2 shows a diagram of a portion of the fuel control assembly. Figure 3 
shows a diagram of the aspirator assembly. Pieces of the aspirator assembly for fuel 
control system 2 were submitted for examination, but the aspirator assembly for fuel control 
system 1 was not submitted. 

Design of the Fuel Filter Assembly 

The body of the fuel filter assembly was made from a casting. This assembly 
contained a removable-cartridge filter assembly and permanent filter assembly, as shown 
in figure 4. The removable-cartridge filter assembly was made from perforated sheet stock 
that was formed into a cylinder. The sheet was manufactured with nominal 0.1-inch 
diameter holes and the ends of the sheet were attached to a ring portion. The bore of the 
removable-cartridge filter contained two layers of wire screen, referred as the inner and / ,  
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outer screens. The diameter of the wire for the inner screen was smaller compared to the 
diameter of the wire for the outer screen. The ends of the sheet stock and wire screens 
were brazed to the rings. The permanent filter also contained two layers of wire screen 
(referred as the inner screen and the outer screen). The diameter of the wire for the inner 
screen was smaller compared to the diameter of the wire for the outer screen. According to 
a representative from General Electric, the manufacturer of the fuel control unit, the smaller 
diameter inner screen is specified as a 40-micrometer filter, 325 x 325 mesh x 0.0014-inch 
diameter wire, and wires are spaced apart to create an opening between 0.0019 inch and 
0.0021 inch.' The larger diameter outer wire screen is a 50 x 50 mesh x 0,0095-inch 
diameter wire and is used as a structural support for the smaller diameter inner screen. 
The ends of the wire screens for the permanent filter also were brazed to the body of the 
fuel filter assembly. 

/ 

\ /  

Design of the Spool and Sleeve Portion of the Pressure Regulating Valve (PRV) 

The PRV contains a spool and sleeve portion. The spool was manufactured with 
four circumferential balance grooves and a smaller diameter groove at the diaphragm end 
of the spool. When the PRV is in the assembled condition, the spool portion slides within 
the bore of the sleeve. 

Design of the Aspirator Assembly 

/ '  

\ /  

The aspirator assembly is shown in figures 2 and 3. The position adjusting screw 
portion is manufactured from tube stock. The position adjusting screw at one end 
contained an external thread and the other end contained a circumferential internal square 
groove. The external thread portion is to be attached to the mating internal threads on the 
temperature sensor housing. The position adjusting screw and housing were manufactured 
with several drilled holes to accommodate a retaining wire. A position adjusting screw is 
attached to the temperature housing and the ends of the retaining wire are inserted into the 
alignment holes of the adjusting screw and housing. The retaining wire locks the position 
of the position adjusting screw relative to the housing. The temperature sensor bellows 
assembly is inserted into the end of the position adjusting screw that contains the 
circumferential internal square groove. A spring is inserted into the temperature sensor 
bellows assembly, and a retainer is inserted into the bore of the position adjusting screw 
until the retainer is positioned slightly deeper than the circumferential internal square 
groove. An internal retaining ring is inserted into the circumferential internal square groove. 
In the installed condition, the spring applies pressure to the retainer. The internal retaining 
ring prevents the retainer from sliding out of the position adjusting screw. 

Fuel Control from System 1 

The removable-cartridge filter assembly was removed from the filter assembly of fuel 
control system 1. Figure 4 shows a photograph of the disassembled filter from system 2. 
The filter from system 1 appeared the same as the filter in system 2. Stereo microscope 

The conversions are as follows: 325 mesh=0.0017 inch=44 microns. Also, 50 mesh=0.0117 inch=297 microns. 1 /' ' 

\ ,  
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examination of the exterior portion of the removable-cartridge filter revealed that the inner 
and outer wire screens were visible through the 0.1-inch diameter holes. Straight and 
curled fibers extended through the open cavities of the inner and outer wire screen, see 
figures 5 and 6. The inner wire screen also contained irregular block-like particles that 
were trapped within the cavities of the screen. 

/ 

\ /  

The removable-cartridge filter assembly was inserted into the chamber of a scanning 
electron microscope (SEM). The SEM examination confirmed that irregular block-like 
particles were embedded within the cavities of the inner screen and that straight and curled 
fibers extended through the inner and outer screens. The size of the opening for the inner 
and outer wire screen was measured. For the outer screen, the distance between parallel 
wires typically measured approximately 250 micrometers (0.01 inch). For the inner screen, 
the distance between parallel wires typically measured approximately 50 micrometers 
(0.002 inch). The dimensions of both screens are consistent with the nominal size indicated 
by the fuel control unit manufacturer. Energy dispersive spectroscopy (EDS) analysis of 
the wall portion of the cartridge filter produced a spectrum that contained a major elemental 
peak of iron and minor elemental peaks of chromium and nickel, typical for stainless steel. 
EDS spectrum of the wire screens showed the same elemental peaks. EDS spectrum of 
the braze material between the ring portions and the wire screen contained elemental 
peaks of silver and cadmium. Appendix 1 shows the EDS spectra of various pieces that 
were analyzed. 

/ 

\ /  

A piece of carbon double-sided adhesive tape was inserted into the bore of the 
removable-cartridge filter assembly and pressed against the inner screen. The tape was 
then peeled from the filter. Particles from the inner screen were found adhering to the tape. 
SEM photograph of typical particles that were peeled from the inner filter is shown in figure 
7. The adhesive surface of the tape retained irregular block-like particles and straight and 
curled fibers that were consistent with the size and shape of the particles that were visible 
within the 0.1-inch holes of the removable-cartridge filter. The length and width of the 
irregular block-like particles measured as large as 120 micrometers (0.005 inch), when 
measured either lengthwise or widthwise. The size of a few irregular block-like particles 
was smaller than 20 micrometers (0.0008 inch), when measured either along the length, 
width, and thickness. The diameter of the straight fibers varied in size but measured as 
large as 20 micrometers (0.0008 inch). When looking at various straight rod-like fibers, the 
following typical diameter sizes were encountered and were measured: 5 micrometer, 10 
micrometer, and 40 micrometer. The length of the straight fibers measured as long as 400 
micrometer (0.016 inch), whereas, the length of the curled fibers measured as long as 600 
micrometers (0.024 inch). Eight particles were analyzed by EDS method. Spectra of the 
eight particles are shown in Appendix 1. 

Figure 8 shows a photograph of a portion of the permanent filter when viewed from 
the exterior face. This permanent filter contained an inner and outer wire screen. The 
diameter of the wire and distance between the wires for the inner screen was smaller 
compared to those for the outer screen. For the outer screen, the distance between 
parallel wires measured approximately 125 micrometers (0.005 inch). For the inner screen, 
the distance between parallel wires measured approximately 45 micrometers (0.002 inch), 
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within the range specified by the manufacturer. Carbon adhesive tape was placed in the 
bore of the permanent filter. The tape was peeled from the inner screen and particles were 
found adhering to the tape. SEM examination of the surface of the carbon adhesive tape 
revealed straight and curled fibers, and irregular block-like particles that were similar to 
those found in the inner screen of the removable-cartridge filter. The quantity of fibers and 
irregular block-like particles found on the inner screen was much less than that found on 
the inner screen of the removable-cartridge filter. The EDS spectra of various fibers and 
particles that were embedded within the openings of the inner screen from the permanent 
filter were similar to those from the inner screen of the removable-cartridge filter. 

/ 

\ /  

System 1 
System 2 

Pressure Regulating Valve (PRV) for System 1 

Table 1. Dimensions 
Sleeve Inside Diameter (inch) 

Specified M easu red Specified Measured 
Spool Outside Diameter (inch) 

0.3770-0.3772 0.3771 0.3776-0.3778 0.3776-0.3778 
0.3770-0.3772 0.3770-0.3771 0.3776-0.3778 0.3776-0.3778 

Stereo microscope examination of the spool portion from the PRV of system 1 
revealed that the surface of the land in the areas between the balance grooves contained 
minor score marks that were oriented parallel to the length of the spool (photograph of the 
longitudinal score marks is not shown). The spool portion contained four circumferential 
balance grooves. Each of the four circumferential balance grooves contained several 
fragments of straight fibers, similar to the ones shown in figure 9. The length and diameter 
of the particles varied. The length of the straight fiber shown in figure 9 measured 
approximately 60 micrometer (0.0024 inch) and the diameter measured approximately 10 
micrometer (0.0004 inch). 

/ The outside diameter of the spool and inside diameter of the sleeve was measured 
\ /  with a micrometer. The measured and specified values for the diameter of the spool and 

sleeve are shown in Table 1. The outside diameter of the spool at the land portion 
measured approximately 0.3771 inch, within the range specified in Hamilton Sunstrand 
(HS) spool engineering drawing 543461. The inner diameter of the sleeve measured 
between 0.3776 and 0.3778 inch, within the range specified in HS sleeve engineering 
drawing 734913. The clearance between the spool and sleeve was calculated to be 
between 0.0004 inch ( I O  micrometer) and 0.0008 inch (20 micrometer). EDS analysis of 
the surface of the spool and sleeve each produced a spectrum that contained a major 
elemental peak of iron and minor elemental peaks of chromium and iron, consistent with 
the 440C martensitic stainless steel material specified in the HS engineering drawings for 
the spool and sleeve. The spool and sleeve portions showed no evidence of a crack. 

Particles were collected on-site from the PRV of system 1 and were placed on 
double-sided adhesive tape and, in turn, the tape was attached to an aluminum stub that 
served as a rigid base for the collected samples. The as-received stub with the collected / \  
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particles is shown in figure 1. SEM examination of the stub revealed particles of similar 
shape and size to those extracted from the inner screen of the removable-cartridge filter. 
The EDS spectrum of the particles on the stub were similar to the EDS spectrum of the 
particles from the inner screen of the cartridge filter, with the exception that EDS spectrum 
from a fragment in figure 10 showed a major elemental peak of fluoride and carbon. The 
EDS spectrum of the fluoride-carbon particle is labeled particle 9 in Appendix 1. The 
fragment in figure 10 appears to be fractured into two major pieces. The total length and 
total width of the two fluoride-carbon fragments measured as large as 450 micrometers 
(0.01 8 inches) in either orientation of measure. 

\ 

Cylinder Adapter and Thread Plug for System 1 

The cylinder adapter and thread plug, both shown in figure 1, contained no evidence 
of a crack. 

Fuel Control from System 2 

The surface of the spool from the PRV of system 2 contained score marks that were 
oriented parallel to the length of the spool. Figures 11 and 12 show photographs of a 
portion of the longitudinal scouring marks that were found on the surface of the spool 
between the circumferential balance grooves. The scouring marks appeared more severe 
compared to those on the surface of the spool from PRV system 1. The width of the more 
severe score marks measured between 4 and 11 micrometers. / 

\ /  
A piece of carbon double-sided adhesive tape was inserted into the bore of the 

removable-cartridge filter assembly system 2 and pressed against the inner screen. The 
tape was then peeled from the inner screen. Particles from the inner screen were found 
adhering to the carbon tape (photograph not shown). Particles also were removed with 
carbon adhesive tape from the inner wire screen portion of the permanent filter of fuel 
control system 2. Figure 13 shows an SEM photograph of typical particles that were 
extricated with carbon adhesive tape from the inner screen of the permanent filter. SEM 
examination the carbon tapes revealed the inner screens for the removable cartridge and 
permanent filters contained irregular block-like particles, and straight and curled fibers, that 
appeared similar to and more numerous than those found in the inner screen of the 
removable-cartridge filter and permanent filter in system 1. The size of the particles also 
was consistent with those found in system 2. 

SEM examination of particles collected from the PRV in system 2 (submitted on a 
stub) revealed particles that appeared similar to and more numerous than those found in 
the stub from system 1 , see figure 14. Additionally, the stub from system 2 contained hair- 
like fibers that were attached to a flat-backing material, as shown in figure 15, that were not 
found in the stub from system 1. The hair-like fibers that extended from a flat-backing 
material were not present in the wire screens and stub of system 1. EDS analysis of the 
hair-like fibers, labeled particle 10 hair-like fibers in Appendix 1, produced a spectrum that 
contained a major elemental peak of silicon and minor elemental peaks of carbon, oxygen, 
sulfur, calcium, and zinc. EDS spectrum of the flat-backing material, labeled particle 10 , 
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\ /  flat-backing material 
peak of oxygen. 

portion in Appendix 1, showed a major peak of carbon and a minor 

The spool and sleeve portions of the PRV, cylinder adapter, and thread plug 
contained no evidence of a crack. 

Examination of the aspirator assembly revealed that the temperature sensor bellows 
assembly, spring, retainer, and internal retainer ring were not submitted to the Materials 
Lab. The wall of the position adjusting screw for the temperature sensor bellows assembly 
was specified as aluminum alloy 7075 and was to be heat-treated to the T6 condition. The 
position adjusting screw was attached to the housing portion of the aspirator assembly. 
The exterior face of the round non-thread end portion of the position adjusting screw 
exhibited a dent in the area indicated by an unmarked arrow in figure 16. The dent was 
visible from the inner surface of the position adjusting screw. When looking into the open 
end of the position adjusting screw, the wall showed evidence of deformation (Le., was not 
round). The inner and outer face of the position adjusting screw was covered with soot. 
Stereo microscope examination of the open end of the position adjusting screw revealed a 
fracture on the inner face that extended all around the position adjusting screw in the area 
between the inside corner of the inner circumferential square groove and the open end of 
the tube (see figure 16). The position adjusting screw was disassembled from the housing 
and ultrasonic cleaned with a commercial detergent. SEM examination of the position 
adjusting screw revealed micro-cracks on the inner and outer surfaces of the wall. The 

of fatigue cracking (see figure 17). A radial-longitudinal metallurgical cross-section was 
made through the wall of the position adjusting screw. Examination of the prepared and 
etched section revealed a microstructure that contained solid solution melting at the grain 
boundaries consistent with an overheated aluminum alloy (see figure 18). 

/ circumferential fracture contained intergranular globular features and showed no evidence 
\ /  

Examination of the cylindrical wall portion contained fibers with a cross-weave 
pattern. The fracture faces showed no evidence of crack arrest marks. EDS analysis of 
the wall produced a spectrum that contained elemental peaks of carbon and oxygen. 

Frank P. Zakar 
Senior Metallurgist 

, 

\ /  
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FUEL CONTROL SYSTEM #I 

from the PRV 

four 
circumferential 

-pressure regulating valve (PRV) 
ImageNo 081 1A00549, Project No 2008110006 

. .u  articles collected 

IrnageNo: 081 1A00548, Project No:2008110006 -5 in 

Figure 1. As-received pieces from fuel control systems 1 (upper photograph) and system 2 
(lower photog rap h). 
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~\ , Figure 2. Diagram of a portion of the fuel control unit showing 
filter assembly. ' 

/' 

\ /  

temperature sensor housing and tubes 
I 

f 

the aspirator assembly and fuel 

temperature sensor bellows assembly 

!' 18 

drilled holes around the housing 
and groove for the retaining wire 

ition adjusting screw 
retaining wire 

retainer 1 /internal 
R retaining ring 

Figure 3. Diagram of the aspirator assembly showing greater detail than shown in figure 1 
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ImageNo 0812A00072, Project No 20081 10006 

Figure 4. Photograph of the fuel filter assembly from system 2 after the cartridge filter assembly 
was disassembled from the body. 

Figure 5. Scanning electron microscope (SEM) photograph of a portion of the external face of the 
removable cartridge filter for fuel control system 1. This view shows one of the holes in the wall of 
the cartridge filter. The bore of the cartridge filter contained two layers of wire screen (referred as 
the inner and outer screens). 

/ '  

\ /  
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outer 

inner 

\ /  screen 

screen 

lmaqeNo:0902A00084, Prolect No:2008110006 

Figure 6. Higher magnification SEM photograph of a portion of the removable cartridge filter for 
fuel control system 1 that was shown in figure 5. This view shows particles embedded in-the 
inner and outer screens. 

/ 

, 
\ /  

lrnageNo:0902A00099 

Figure 7. SEM photograph of particles that were removed with carbon adhesive tape 
from the inner screen portion of the removable-cartridge filter from fuel control system 1. 
Background is carbon adhesive tape. 
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/ 

Figure 8. SEM photograph of a portion of permanent filter from fuel filter system 1 showing 
the outer and inner wire screens. 

reen 

Figure 9. SEM photograph of a portion of a circumferential balance groove from the spool of PRV 
system 1. This view shows two straight fibers located in the groove. 
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Materials Laboratory 1-1 (Polaroid 545 std 1 EHT = 20 00 kV 1 
lrnageNo:0904A00016, Project No:2008110006 

Figure 10. SEM photograph of one of the particles found on the stub for PRV system 1. The 
particle fractured into two major pieces. The EDS spectrum from this particle contained elemental 
peaks of fluoride and carbon. 

, 
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U I 
IrnageNo 0904A00012, Project No 20081 10006 

Figure 11. SEM photograph of a portion of the pool from the pressure regulation valve of system 
2 showing one of the circumferential balance grooves. This view shows fibers within the groove in 

marks that extend from the circumeferential balance groove. 
/ an area located adjacent to the spool surface. The surface also contain several longitudinal score 
\ 

Nntial 

IrnageNo: 0904A00007, Project No:2008110006 

Figure 12. SEM photograph of a portion of the pool from the pressure regulation valve of system 
2 showing one of the circumferential balance grooves. A longitudinal score mark extended from / '  

\ ,  the circumeferential balance groove. 
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Figure 13. 
IrnageNo 0902A00105, Project No 20081 10006 

SEM photograph of particles that were removed from the permanent filter of fuel 
control system 2. Background is the carbon replica tape 

Mag = 208 X Signal A = VPSE Date .3 Dec 2008 

Figure 1 4  
collected 

~~ ~~~~~~~ 

IrnageNo: 0902A00094, Project No:2008110006 

4. SEM photograph of particles found on the as-received stub that containec 
from PRV of system 2. The particles are embedded in adhesive bonded tape. 

1 particled 



Report No. 08-121 
Paqe 15 

IrnageNo 0902A00103, Project No 20081 10006 

IrnageNo 0903A00028, Project No 20081 10006 

Figure 15. SEM photograph of particles on the tub of PRV system 2 (upper side of page) and a 
slighty higher magnification view one of the same particles after it was turned upside down to 
show the hidden back side. The majority of the particles appear to have a flat-backing material 
with hair-like fibers extending from the flat-backing material portion. 

/ , , 

\ /  
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lmageNo:0902A00232, Project No:2008110006 

\ 

/ 

ImageNo 0902A00253, Project No 20081 10006 

Tent end for the retainer 

fracture 

fracture 

-inside cor1 
~ ** -\__* portion 

7er 
of 

. of square groo 
circumferential 

lve 
internal square gr '00 lve 

Figure 16. View of the position adjusting screw for 
the temperature sensor bellows assembly in the 
as-received condition (upper photograph); side view 
after disassembly and ultrsonic cleaned with 
detergent (center photograph); and view looking into 
the position adjusting screw (bottom photograph). 
Note the dent in the area indicated by an unmarked 
arrow. In the assembled condition, an internal 
retaining ring would have been inserted into the 
square groove. 
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ImageNo 0902A00248, Project No 20081 10006 

Figure 17. SEM photographs of a portion of the position adjusting screw for the temperature 
sensor belows assembly (lower left corner of page) and a higher SEM photograph of the fracture 
face (upper right corner of page). In the assembled condition, an internal retaining ring would 
have been inserted into the square groove. 

/ 

\ ,  



/ 

\ /  
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IrnaaeNo: 0904A00029, Proiect No:2008110006 

lrnageNo:0904A00030, Project No:2008110006 

Figure 18. Longitudinal-radial section of the wall portion of the position adjusting screw from the 
temperature sensor bellows assembly. The microstructure shows an overheated aluminum alloy 
with solid solution melting at the grain boundaries. The two photographs were taken in an area 
that was located near each other and adjacent to the fracture face. The area shown on the 
bottom photograph was etched for a longer period of time compared to the area on the upper , ,  

1 1  photograph. Etched with Keller's reagent. 
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2000 

0 i 2 3 1 5 6 i 3 9 '1 0 
keV 

EDS spectrum of the wall from the removable-cartridge filter contained major elemental peaks of 
iron, chromium, and nickel, and minor elemental peaks of carbon, oxygen, aluminum, silicon, 
sulfur, and cadmium. 

2000 

'I 500 
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500 
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0 1 2 3 5 7 8 9 'I 0 

kEV 

EDS spectrum of the wall of the braze material between the casting and screens contained major 
elemental peaks of silver and cadmium, and minor peaks of carbon and sulfur. 

1400 

1200 
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200 

0 '1 2 3 4 5 6 3 a 9 'I 0 
keV 

EDS spectrum,of the straight fiber (particle 1 in figure 7) contained major elemental peaks of 
silicon, aluminum and calcium with minor elemental peaks of iron, magnesium, carbon, and 
oxygen, consistent with e-glass. 
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EDS spectrum of particle 2 in figure 7 contained a major peak of aluminum and minor peaks of 
carbon, oxygen, iron, sodium, magnesium, silicon, sulfur, chloride, cadmium, titanium, iron, and 
zinc. 

0 I 2 3 4 5 6 3 8 9 10 

keV 

EDS spectrum of particle 3 in figure 7 contained major elemental peaks of silicon, aluminum, and 
carbon, and minor peaks of fluoride, sodium, zinc, sulfur, choride, cadmium, potassium, titanium, 
iron and zinc. 

6 i 3 3 5 7 9 'I 0 

keV 

EDS spectrum of particle 4 in figure 7 contained element peaks of iron, nickel, chromium (present 
in the body of the filter assembly), and elemental peaks of lead, aluminum, silicon, zinc, titanium, 
carbon, cadmium, and potassium. 

/ '  

\ /  
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EDS spectrum of particle 5 in figure 7 contained major elemental peaks of silicon, aluminum, and 
potassium (consistent with Feldspar ) and minor elemental peaks of iron, carbon, and oxygen. 

keV 

EDS spectrum of particle 6 in figure 7 contained major elemental peaks of iron, chromium, and 
nickel consistent with stainless steel, and minor elements of oxygen, aluminum, silicon, sulfur, and 
cadmium. 

'I 2 3 i i 3 9 10 
keV 

EDS spectrum of particle 7 in figure 7 contained the same elemental peaks as in particle 3 with 
the exception that the major elemental peaks in this particle were calcium, silicon, and aluminum. 

/ \  
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EDS spectrum of particle 8 (curled fiber) in figure 7 contained a major elemental peak of carbon 
and a minor peak of oxygen. 

/ 
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ZOO0 

1000 

0 1 2 3 1 5 G 7 8 9 10 

keV 
EDS spectrum of particle 9 in figure 7 contained a major elemental peak of fluoride and minor 
peak of carbon. 

300 

200 

100 

I I 2 3 4 5 6 7 8 9 10 0 1 
keV 

EDS spectrum of particle 10 in figure 7 in the area that contained hair-like fibers showed a major 
\ elemental peak of silicon and minor peaks of carbon, oxygen, aluminum, sulfur, calcium and iron. 



Report No. 08-121 
APPENDIX I Page 23 

1200 
\ ,  

1000 

800 

600 

$00 

200 

0 1 2 3 4 5 G 7 8 9 10 
keV 

EDS spectrum of particle 10 in figure 7 in the area that contained a flat wall showed a major 
elemental peak of carbon and minor peaks of oxygen, fluoride, sodium, aluminum, silicon, sulfur, 
calcium. and iron. 


