Gunther Todd
_

From: forest kirst <[}
Sent: Monday, November 28, 2016 9:09 PM
To: Gunther Todd

Cc: forest kirst

Subject: ANC 14LA068 N-4827K

RE: Navion N 4827K crash 09/24/2014 Atigun Pass Alaska

Dear sir; | understand you are the investigator assigned to this accident.

I don't know if the FAA or Hartzell provided you with these emails. They suggest that Ottosen did not properly
overhaul the propeller. They also indicate that the propeller clamp bolts may have failed in flight and caused
the crash.

Neither Hartzell or American Testing looked at the clamp flange surfaces where the bolts contact for signs of
bolt torque. Also neither one of them addressed the cause of the considerable rubbing in the fractured
surfaces of the clamp.

| have attached an engineers analysis (propeller clamp-2) of the bolt connection which indicates the bolts
were loose and one came out in flight causing the crash. He also addresses the rubbing in the fracture which
also is consistent with inflight failure of the propeller.

I hope you will take this information into account while determining the accident cause.

sincerely
Forest Kirst



Gunther Todd

ﬂ

From: forest kirst <G
Sent: Tuesday, November 29, 2016 2:11 PM
To: Gunther Todd

Cc: forest kirst

Subject: ANC14LA068

Hi Mr. Gunther, by the emails it would appear that the propeller failed in flight causing the crash. They
strongly suggest that the overhaul shop Ottosen propeller did not properly return the propeller to service. Mr.
Garcia confirms the propeller failure in his analysis.

The daily plot archive from the FAA shows the GPS system was not providing accurate signals on the day in
question. .This can be further verified by the WAAS PAN 50 report published by the FAA. This would account
for the witnesses all confirming my aircraft was higher than the recorded GPS data. | am assuming you have
the witness statements of passengers and pipeline workers who all place me well above the GPS altitudes. If
you do not | can provide them.

The warning from the 196 GPS manual states not to use it for vertical navigation.

One thing | have noticed in looking at other airplane crashes in Alaska is that when GPS equipped planes
crashed in poor weather the daily plot archives and WAAS PAN reports show that there was poor GPS
positioning on those days. The WAAS performance standards 2008 shows that there is no requirement for the
Federal GPS system to provide altitude accuracy during enroute navigation and the horizontal accuracy is only
2 miles. This could account for many of the accidents we see in Alaska in poor weather.

The daily plot archives, WAAS Performance Standards 2008 and WAAS PAN reports indicate that GPS should
not be used as an exacting method of navigation in Alaska.

thank you
Forest Kirst



Gunther Todd

M

From: forest kirst <_>
Sent: Thursday, December 01, 2016 4:02 PM
To: Gunther Todd

Cc: forest kirst

Subject: ANC14LA068

Hi, | sent you the papers yesterday by mail that we discussed. We are still trying to get the bolts analyzed by a
laboratory. The bolts show signs of what looks like improper installation/assembly. One bolt is stretched, one
shows signs of rotation like it was not tight enough and the bolt that lost its head in the fractured clamp looks
like it also shows signs of considerable rubbing. Hartzell never examined the bolts.

| believe the damage to the bolts also supports inflight failure of the propeller causing the accident.

When we get the lab report on the bolts Mr. Garcia will be able to write a full report. | will furnish you with the
lab report and Mr. Garcia's full report when | receive them.

sincerely
Forest Kirst



11/29/2016

Forest Kirst

I
I
RE: ANC14LA068

Hi Mr. Gunther, by the emails it would appear that the propeller failed in flight causing the crash. They
strongly suggest that the overhaul shop Ottosen propeller did not properly return the propeller to
service. Mr. Garcia confirms the propeller failure in his analysis.

The daily plot archive from the FAA shows the GPS system was not providing accurate signals on the
day in question. .This can be further verified by the WAAS PAN 50 report published by the FAA. This
would account for the witnesses all confirming my aircraft was higher than the recorded GPS data. I am
assuming you have the witness statements of passengers and pipeline workers who all place me well
above the GPS altitudes. If you do not I can provide them.

The warning from the 196 GPS manual states not to use it for vertical navigation.

In photos of the left side of the aircraft taken at the landing site it is evident that the entire lower motor
mount has detached from the aircraft. This can be verified by checking against the navion Structural
repair maual. This is consistent with propeller failure.

One thing I have noticed in fooking at other airplane crashes in Alaska is that when GPS equipped
planes crashed in poor weather the daily plot archives and WAAS PAN reports show that there was
poor GPS positioning on those days. The WAAS performance standards 2008 shows that there is no
requirement for the Federal GPS system to provide altitude accuracy during enroute navigation and the
horizontal accuracy is only 2 miles. This could account for many of the accidents we see in Alaska in
poor weather. While poor visibility was not a factor in my accident this is something investigators may
want to look at in weather related accidents where GPS is used. The WAAS PAN reports and Daily
plots are products of the FAA Navigation Branch.

The daily plot archives, WAAS Performance Standards 2008 and WAAS PAN reports indicate that GPS
should not be used as an exacting method of navigation in Alaska.

thank you .

Forest Kirst




Omar Garcia

November 22, 2016

Re: Navion Propeller and Clamp pictures you shared

Forest Kirst

Forest,

I've taken an interest in this when you mentioned that bolt failures were involved. As you know, | have
some background in mechanical joints with an undergraduate degree in Mechanical Engineering from
California State University Long Beach. While working at Honeyweil's turbornachinery division in
Torrance, CA, | was exposed to how meticulously the aerodynamicists worked to design airfoils to
achieve proper airflow. In addition, my occupation as a Mechanical Engineer in the Aerospace Industry
over the last fifteen years has provided experience with bolted joint design. I've been selected to
investigate hardware failures are various points in my career and several have involved bolted joint
failures. For example, while working at Raytheon in Ei Segundo, CA, | was part of an analysis team that
reviewed, among other items, SEM and fractography evidence for a Navy sensor that flew on the F/A-18
C/D and E/F aircraft.

I've summarized below what | regard as the most notable things from the pictures you've shared with me
thus far.

The propeller clamp, indicated “‘B” below, was reported to have one of the two mounting bolts missing at
and around the crash site. This bolt has not been found to date.




It is evident that at lower-right bolt location on propeller clamp “B” that the paint wear was limited. The
location at the lower-left exhibits exposed metal, indicating that this interface has been exposed to
significant relative motion (sliding motion) under the bolt or nut. This would be caused by insufficient bolt
preload, that is, a loose bolted joint. The bolt at this location has not been recovered to date. This
indicates that significantly higher bolt preload existed at this bolt location.

Significant Mil_'limal
Paint Wear Paint Wear
(missing bolt

location)

This bolt site exhibits
significant paint wear,
base metal has been
exposed.

Close-up of Clamp “B”, missing bolt site.



The assessment by American Testing of the propelier clamps exhibiting ductile fractures is consistent with
the SEM images in the report. This was clearly not caused by fatigue failure, which would exhibit striation
patterns in the SEM artifacts, The rubbing damage they noted in their report of the propeller clamp seems
to indicate that the clamp fracture occurred during flight, since this would provide the vibration and cyclical
loading would both cause the fracture surfaces to contact, or rub, each other. If the clamp rupture
occurred upon impact, it seems less likely to produce the rubbing phenomena found in the report.

The broken propeller clamps, however, are both effects of the crash that must be explained by a root
cause, which precedes simply that “the plane crashed”. The question at issue is, “Why did the plane
crash?” If the propeller clamp bolt was loose during flight and backed out, this would explain why this bolt
has not been found by the FAA investigation efforts and may also explain the root cause of the aircraft
crash. The propeller clamp is designed to clamp the propeller to the hub at the correct blade incident
angle for proper operation. Because of the way this propeller is designed, a loose or missing bolt would
allow the propeller blade to lose its angle of incidence of 14-23 degrees and destabilize the aircraft.

Based on the pictures of the propeller clamp, the missing paint at the bolt interface indicates that the
propeller clamp bolt at location “B" did not have sufficient preload. This could be due to either insufficient
(low) installation tarque or torgueing the baolt past the yield point (too much torque), both of which could
cause bolt failure during flight. The bolt backing out during flight vibration would be expected and may
explain why the bolt has not been recovered to date.

Interestingly, the FAA email dated September 23, 2014 below has noted that the missing clamp bolt may
have fallen out during flight (underlines are my emphasis):

From: Major, Jason M (FAA)

Sent: Tuesday, Septeniber 23, 2014 9:53 aM
To: Gunther Todd

Subject: RE: info

Ok, I'm pretty sure it's all impact related However, the bolts holding the prop clamps appeared to
be re-used and there was mutiple witness marks behind the hub indicating that the missing bolt
possibly fell out before the crash  not that  had anything to do with 1, just a curiosty Actually, it
“Mignt be a hit on the prop shop Ottesen out of AZ

Do you know 1f Jason from the CA NTSB 15 gong to interview Darrel and Marcene as well?



As an additional peint, it's evident that Clamp “A" alsc shows significant paint wear at one bolt location
(bare metal) and minimal paint wear at the opposite side. This indicates that this clamp also has been

flown with an improperly torqued clamp bolt. It has been exposed to enough vibration cycles to expose
the base metal as with Clamp “B".

Significant

Minimal Paint
Paint Wear

Wear

Clamp “A” wear at bolted joint interfaces.

If you require more details or explanation of my findings, let me know.

Best Regards,

Omar Garcia
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CauTIoN

Caution
Failure to avoid the following potentially hazardous situations may The Global Positioning System (GPS) is operated by the United States
result in injury or property damage. government. which is solely responsible for its accuracy and maintenance.

The government’s system is subject to changes which could affect

the accuracy and performance of all GPS equipment. including the
GPSMAP 196. Although the GPSMAP 196 is a precision navigation device,
any navigation device can be misused or misinterpreted and. therefore.
become unsafe,

The GPSMAP 196 is designed to provide you with route suggestions. it
does not reflect road closures or road conditions, traffic congestion, weather
conditions. or other factors that may affect safety or timing while driving,

Use the GPSMAP 196 only as a navigational aid. Da not attempt to use the
GPSMAP 196 for any purpose requiring precise measurement ol direction.
distance. location, or topography. This product should not be used to
determine ground proximity for aircraft navigation.

Map Data Information: One of the goals of Garmin is to provide customers with the most complete and accurate cartography that is available to us at a reasonable
cost, We use a combination of governmental and private data sources, which we identity in product literature and copyright messages shown to the consumer.
Virtually all data sources contain inaccurate or incomplete data to some extent. This is particularly true outside the United States. where complete and accurate
digital data is either not available or prohibitively expensive.
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Subject: RE: Reooy”

Thesae?

Sant: Mon
o'y Jason A

. >

From: 80-335 D
ay

fep But ' dom't
ything neads to be vertfied ard what exactly there work scope was on this prop

m
<
m
=

right now. |

Dan
Sent from my iIPhone

On sep 29,2014, at 7.06 P, I

Jh  zounds foul If | press the issue though and find somsthing contrary to the

s (72 months) 1T must be sent s

Our manual says regardless of hours. Every 6 ye
over seals gaskets and other checks You wou'd think if he did that the clamps would
be removed and grease cleaned cut of it set on tha she f for years and years lika they
claim. Who r=ally knows

Dar

znt from my 1IPhonre

On Sep 29, 2014, at 6:27 P,

wWrole:

Beingz that it was done back in 05/11 | wasn't sure if they Nad copies ©

the 2130 or not. 50 | zent the one we had and he verffied it was

authentic | didn't see anything n there about a complets overhau

uniess 1 had to do with compietmg the serice ietter:




Moere lason M (FAAY

basl { \
& Repoe
L rt 1M

From: Boggs
Sent: Friday, (
To: Major, Jason M (FAA)
Subject: RE: Reoor=

2014 5:51 AM

Sent: Thurs , October 02, 2014 7:49 PM

Sent: T , Seotemba 30, 2014 2:36

To: M Jason M (FAA)

Subject: RE: Resoi-

ist locked at the photo's the bolts were NOT turned arcurnd ¢

partmsnt ar

d find th

wope should be?




HiJasoen,

| have not finished the report yet. | am in Canada this week
and OC next week 50 it may be a few wesks yet. | do have
notsd on the bolts loose and mounting bo't not to 400Ibs
and will make sure it's in there Ottrson prop cal'ed
immediately after he hung up with you all nervous « asked
i he overhauied the prop like the 8130 stated ke should
have take off the clamps. If he didn't then what did he do
per our overhau! manual?

Dan

Sent from my iPhore

on sep 29, 2016, a¢ 5:¢2 et

Dan.

Were you able to comp ete 3 report of Kirst's
prop? if so | need it | really nsed it pointed
out that the “J" nut was =asy to pull off and
not at 2007 'bs.

By the way, spoke with Ottosen Prope/ler who
turned this one out to them. The other is3ues
that concerned us, such as the loose damp
bo'tz or reused nuts, would have been original
install from Hartzell or Forest himssif
monkeying with them Criosen just installed
the hydro plate with a customer supplied
bearing .

Hope the trips are 2oing smeoth, and you got
to spend a day or s0 with the new addition to

the famuly

Iaznn



Jh . sounds foul If | press the issue though and find somsthing contrary to the rezgs,

m going to have to commence with 3 full blown enforcement

From: Bogzs, Danicl (G
Sent: MonZay, Seprember 29, 2014 2:30 PM

To: Major, Jazon M [FAA)

Subject: Re: Recot

Qur manual says regardless of hours. Every 6 years (72 months] it must be sent in
over 5ea's gaskets and other checks. You wou'd think if he did that the clamps would
be removed and grease clean=d out of it set on the she f for years and years like they
claim. Who really knows

Dan

Sent from my iPhone

onsep 25, 2019, =0 627 o, -

wrote:

w

eing that it was don= back in 05/11 | wasn’t sure if they had copies of

the 3130 or not z&nt the one we had and he verfied it was

authentic. | didn’t see anything i there about 3 complet2 overhau

a
un'ess it had to do with compieting the service letters

He was definitely wormed tailking to me

From: Boggs. 0. <! [NNGNEEEE
Sent: Monday, Septembar 29, 2014 2:23 PM

To: Major, Jason M (FAA)

Subject: R: Repor

He kinda skirtzd the 133u2. Said same to me 33 he did yvou but ' s5aid you
did supp'y the 8130 | do know Ottosen is one of our best vendors and
never had an ssue with them, Not surs it 1s that much of 3 problem
Dan

Sent from my Phone






From: Mzce Moo M FAA)

To: Weinzed, ke (FAR)
Subjoct: i vea
Dot Trurmday, febrasey 11, 2006 4. 54 14 FM

From: Major, Joson M (FAA)

Sent: Tuesday, Seotembser 23, 2014 9:53 AM
To: Gunthar Todd

Subject: RE: infc

Ok, 'm pretty sure it's all impact rzlated. However, the bolts holding the prop clamps appeared to
b= re-used and there was muitiple witness marks behind the hub indicatng that the missing bolt
possibly fell out before the crazh not that it had anything to do with t, just 3 cunosity Actually, it

might b2 3 hit on the prop shop Ottesen out of AZ

Do you know if Jason from the CA NTSB 1s going 1o intenview Darrel and Marcene as well?

From: Gunther Todd |

Sent: Tuesday, Seotembss 23, 2014 9:23 AM

To: Major, Jason M (FAA)

Subject: RE: info

I thought he ;ust left the przce he an Lamer found
Let me talk wath him about it

If it appears 1t 12 all do to unpact we may not want 1t,

If vou would just hang on to evervthing for now

I wll zet back to vou

Sert with Good (www good com)

----- Onzinal Mezzage-----

From: )
Sent: Tuezday. September 13 2014 11:01 AN Eastern Standard Tume

To: Gunther Todd



He kinda skirtad the izsus, Said same to me as he did you but  said you
did supp'y the £130. | do know Cttosen is one of our best vendors and
never had an 155ue with them. Not surs it is that much of a problem
Dan

Sent from my Phone

on sep 29, 2014, 3t 6.13 P, |
< o

Ok thanks. Quch, so0 what was his response? |5 this

somethung | should press further with Ottosen?

From: Bagzs, Daniel |

Sent: Monzay, Segtember 29, 2014 2:17 PM
To: Major, Jason M (FAA)

Subject: Re: Recort

Hilaszon

| have not finished th= report y=t. | am in Canada this week
and DC next wezk 50 t may be a f2w wesks yet. | do have
not=d on the boits loose and mounting bo't not to $00Ibs
and will make sure it's in there Otterson prop calieo
immediate'y azfter he hung up with you all nervous  asked
if he overhauled the prop hike the 8130 statad he shou'd
have take off the clamps If he didn't then what did he do
per our overhau manua ?

Dan

3ent from my iPhone
onsp 23,2014 xt 542 o0

Dan

Were you able to comp ete a report of Kirst's
prop? If 30 | need it .| really need it pointed
out that the “!" nut was =asy to pull off and



Subject: RE: Reoors

These?

From: Boggs, Deniel [

Sent: Pr"onc?a‘.. Seotember 29, 2014 3:08 PM
To: Mgjor, Jeson M (FAA)

Subject: Re: Reoors

Yep. But | don't have our manua! here and only going by memory 50 | cannot be sure of any of this
right now. Everything ne=ds to be verified and what exactly there work scope was on this prop.
Dan

Sert from myy iPhone

On Sep 29, 2014, at 7:06 P, [, - rote:

Oh _sounds foul. If | press the 1ssue though and find something contrary to the regs

I'm going to have to commencs with a full blown enforcement

Erom: 8oggs, Daniel (NN

Sent: Monzay, Seprember 29, 2014 2:30 PM
To: Major, Jason M (FAA]
Subject: Re: Recot

Our manual 5ays regardless of hours. Every 6 years [72 months) it must be sent in
over seals gaskets and other checks You wou'd think if he did that the clamps would
be removed and grease cleaned out of it set on the she f for years and years likz they
claim. Who really knows

Dan

Sent from my iPhone

On Sep 29, 2014, at 6:27 P\, " I

wrote:

Being that it was done back in 05/11 1 wasn't sure if they had copies of
the 8130 or not. 5o | zent the one we had and he verified it was
authenuic. | didn't see anything n there about a completz overhau

unless it had to do with completing the service letters

He was definitely worried talking to me



From: Boggr, Dacie

Ta Magor oo M (FAA)

Subjoct: RE: Rrport

Date Frday, Octcher 04, 2014 5:51:15 AM

ust looked at the photo's. the bolts were NOT turnad around per the service lettar

Dan Bogzs

Hartzell Propeller Inc

Air Safety Investigation Manager
otfice I

E-mail: dboggs@Harzeliprop.com

From: Jason,M.Major@fss.gov [mailto:
Sent: Thursday, October 02, 2014 7:44 PM
To: Boggs, Daniel

Subject: RE: Report

Perhaps this 15 why the bolts were loose???

From: Boggs, Danizl |

Sent: Tuesday, Septembsr 30, 2014 2:36 AM
To: Mgjor, Jason M (FAA)

Subject: RE: Reooit

Here 15 our Overhaul manual that goes well with the Owner's manual | am on the road the next

e
couple weeks but if you want, | can contact our product support departmeant and find the specific

reference on what needs to be done every € years and what the work scope should be?

Dan Bogzs
Hartzell Propeller Inc

Air Safety Investigation Manager



From: Boggs, Daniel |

Sent: Wadnzscay, Seotember 10, 2014 8:26 PM
To: Gurither Todd

Subject: RE: pic

If it did happen during the impact then the blade should be very close to the plane
ike | zaid in my last email, the bolts are fractured but that could have happened
during impact as well but it just iooks different than the ones that do fracture dunng

impact, definitely need to look closer at this

Dan Boggs
Hartzell Propeller Inc

Safety Investigation Manager

From: Gunther Todd

Sent: Wednesday, Seotember 10, 2014 5:20 PM
To: Bagags, Danie

Subject: RE: pic

n
i
D
a
~
Q

The pass 5 now under a blanket of snow but the airplane has been recov

Fairbanks
can’t imagine it throwing 3 blade before it iImpacted

§

They occupants did not report @t and nather did anyona on the ground Some o
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