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SIROPSIS

A Wien Consolidated Airlines, Inc., Fairchild P-27B, EL905,
crashed at Pedro Bay, Alaska, at approximately 0336 Aleskan standard
time, December 2, 1268, The 36 passengers and three crewmeamters died
in the accident and the aireraft wus destroyed.

The aircraft wvas operating ae Flight 55 from Anchorage to
Dillirghan, Alaszae, with en route stops at Iliamns, Big Mountain, and
King Salzon, Alaska. Flight 55 had be:xn cleared for an apprcach to
Iliarna Airport and = it neared the vicinity of Pedroc Bay, vitnesses
on the grourd cobservei & large cloud of black smoke and fire tehind
the aircraft. They stated that shortly after that, they sav pieces
separate Yrom the aircraft and the aireraft descend fn a epin. The
+ather at the time of the acclident was clear with good visibility.
High winds vere reported on the ground in the Pedro Bay area.

Investigation showed that the right oculer wing, the empennage,
porticns of the left wing, and other components of the aircraft structure
had separated from the aircraft in flight.

The Board determines that the protable cause of this accident wvas
an in-flight structural fo!lure caused by &n encounter vith severe-to-
extreme turtulence. This t.rbulence was not forecast and its presence
vas ot known to the flightcrew. The failure aoccurred in an area of
the right wving (¥S 197) which had bteen veakeaned to an irdeterminate
degree by pre-existing fatigue cracks,

he Board recommended to the Administrator, Federal Aviation
Administration, tiat all F-27 aircraft vhich had more than 5,000 hours
in service te inspected for possible fatigue rracks in the wvings, This
recorzzendation vas carried ocut by the Administrator and a total of 13
cracks were fourd in eight of the 7 aircraft inspected.
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Witl reference to the possibility of the inadvertent feathering
of the R:lis-Royce Dart engine/Dowty Rotol propeller installation
under a Legative "g” cordition, the Board recommended to the Administrator
tiiat he bring this infomation to the attention of all users of aircraft
vith this poverplant installation. Xt vas aleo recoomended that thie
problen be considered during the certification of future, similar power-
piant installations. The Administrator indicated that he had taken
action to carry out these recommendations.
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1. IRVESTIGATION

1.1 History of the Flight

A Wien Consolidated Atrlines, Inc., Fairchild F-27B, RLk05,
crash=d at approximately 0936 A.s.t., 1/ Decemter 2, 1968, at
Pedry Bay, Alaska. The 36 passengers and three crewzembers vere
killed in the accident and the alrcraft vas destroyed by in-flight
breakup and ground impact.

The aircraft vas teing cperated as Flight 55 in scheduled
donestic passenger service belween Anchorage and Dillingtam, Alaska,
with ern route stops at Iliaxmma, Big Mountain, and King Salmon, Alaska.

Fiight 5% departed froa Anchorage Intermaticral Airport at 0846
on an instrument flight plam for Iliamne Airport. The flight was
cleared to cruire at 16,000 feet mean sea level. 2/ The weather at
Iliamna was reported to be clear, and the visibility vas 15 miles at
the time of the flight's depsrture from Anchorage.

The flight proceeded toward Iliarna without reported difficulty,
and at (25:129.5, the first oflicer requested a clearance for an
approach to lliamna. 7This request was approved just prior to 0926.
N> further comunication was received frug the crew.

Ground vitresses in and srcund the Pedro Bay area regor.ed thaat
they sav a fireball and a large cloud of biack sacke which appeared to
te tehind the ving of the aireraft. The afrciraft appeared to continue
on ccurse for a short pericd of time, then pieces of the aircraft were
seen falling, and the aircraft entered a spinning descent. 'The aircraft
disappeared frm *he view of the wi'nesses,and no fire or explesion vas
sbserved after the inftfal fireball,

The major portion of the wreckage was located on the soutxrern
shore of Foxies Lake at an elevation of approximately 220 feet. The
fuselage was located at latitude $2° L46' 17" K. and longitude 154° 08t 23" W,
The accident ceccurred in bright daylignt.

1.2 Injuries to Persorns

Injuries Crew Passengers Others

Fatal 3 3% 0
Konfatal 0 0 0
Bause G 0

1/ A1l tizmes are Alaskan standard time based on the 2h-hour clock unless
othervise noted.

2/ A11 altitudes are mean sea level, unless otherwise indicated.




Danage to Alrcraft

The aircraft vas destroyed by in-flight breakup and ground impact.

Other demage

Rome reported.

1.5 Crev Information

The crevmemvers were properly certificated and medically quatified
for the performance of their duties. Their flight training ard check
flignts vere current. ({For details, see Appeniix B.)

1.6 Aircrsft Information

The aircraft maintenance records of H4%5 indicated that it had
teen properly certificated and vas being maintained in accordance wvith
the applicable FAA and coopany regulations.

An exaaination was m~de of' a2 number of X-ray radiographs supplied
by the carrier. These radfographs had teen prepared, in compliance with
Poirchild Hiller Service Bulletin 51-2, during periodic radicgraphic
irspections of the afrcraft structure in the vicinity of the lio. 1 sccess
doors in toth wvings.

The examination of these radiographs, subsequent to the accident,
revealed itat cracks were present before the accident. in structural
components of toth wings near the Ko. 1 access doors at Wing Station (WS)
197. The aircraft mainterance records indicated that these cracks were
not detected by the persons interpreting the radiographe for the carrier.

The maximum gross takeoff weight for this aireraft vas 10,500
pounds and the center of gravity (c.g.) limits were 20 parcent forwvard
and 38 percent aft meaa aerodynaazic ~hord (MAC). The aircraft vas
reported to nave weighed 39,206 pounds on departure froa Anchorsge vith
a c.g. of 32 percent,

The sircraft had teen fueled with 6,052 pounds of aviaticn Xerosene
tefore takeoff, and an estimated 1,300 pounds of fuel ard 50 pounds >f
wvater aethanol vere consumed btefore the accident occurred., The calculated
afrcraft veight at the time of the accident vas 37,856 pounds. {For
detzils of aircraft history see Appendix C.)




1.7 Meteorologiwal Informaticn

The €800 surface weather crart showed a decp, low-pressure area
aver the northern Gulf of Alaska with its center located approxizately
120 miles south of Cape St, Elias., A flat ridge of high pressure
covered western Alaska. A steep pressure gradient was ohown eastvard
froz King Salmon }f ard, at zap time, the prescure differential tetwien
King Salrcon ard Anchorage was zore than 21 miliitars.

The £207 and 1800, S00-millitar charts {approxizately 13,000 feat)
noved a very starp trough of low pressure orientsd in a rortheast/
cuthvest direction. This ‘rougn had zoved through the Ilia-na area

morning. At 00 aillibars (approximately 7,800 feet) the
rear “he Iliampa area at 022C and was vell to the east of
thed,

b= e+ bW

The official weatner obsermtiosn taken st Ilianmns at O7ST reported
trhat the sky was cleoar and the visibtility was 15 ziles. The tenmperature
was -11° F., the dew point wvas -23° F., the wind was froo 2707 at
13 knots gusting to 22 kists, the altireter setting was 23.%7 inches,
and here was stratus ani ice fog over the lake, south of the airport.

A% 357, the ctrervation reported similar weather except that the
wird was fioo 2307, the altineter setting wvas 23.38, and ice fog was
reported over the ke east to south.

*

at 1354, It reported that the sky was clear, the visibility was 7 ziles,
the tepperature was -11° F., the dew point was -13° F., toe wvird wvas
from 230° at 1% knots, and the altimster setting was 30.00. Tuere was
ground fog over the lake to the south and blowing snov in the distarce
ir 2l quadrants. 'There were a few siratccumulus clouds in the distarce
from the east 17 south to southwvest.

After tho accident was reported, a special cotservation was taXer
-~
|-

ihe area aviation forecast prepared by the Weather Bureaw at
Anchorage was frsucd at Q6L8 and valid for a 12-heur period tezinning
at §702. 'This forecast -ms in part: "Heights atove sea level unless
noted, 9TL =b. low pressure centered 125 ailes scuth Cape Yekatsga
Wylng east-northeastvard 10 knots, curling eastwvard 10 knots and weaken-
ing after 1300 Tiesday. Cock Inlet. B/ Ceiling 500-1,50), cky cbscured,
3/4-3 niles, Yigat {7) snow except western *hind 6,000 troken, top 2,000.
Bastern 2/3 after 1303, 2,200 overcas%, light snow, locally ceiling 1,000,
sky obscured, 1 1dile, light snw.

3/ King Salmon is approxirmately 35 MM southwest of 1lisona.

L/ Cook Iniet was the designation of a forecast area vhich incliwied
Cack Inlet and was northicast and east »f Ilfzmna. The accident
ceaurred in this forecast grea.
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"Parses. Lake Clark, Merrill open. Reiny, Wirdy, zarginal iny inter-
nittent sprow. Chickaloon, Portage closed.

“Possible moderate rime icing in clouds 6,000 - 12,000 Cook Inlet till
1k00. ---freezing level surface ---.

"--.Bristol Bay. _5{ No significant clouds or veather except patchy
1,500-2,000 brokern, top 3,500 vestern coastal area, ---After 1100,
surface vinds eastern Sristol Bay occasionally 340, 15 knots, gusts
30 knots,

"Ro significant icing.

"Occasicnal light to moderate turbtulence eastern Pristol Bay telow
4,000 abtove ground level.®

At G353, the aviation area forecast was amended as follows:

"Occesicnal moderate turbtulence belov 6,000 feet atove grourd level
eastern Bristcl Bey, eastern Xuskokwim Valley.™

At 0700, AIRMET Papa S vas issued valid unti) 1100. It read:
"Cook Inlel, western end of Susitma Valley. Areas ceflings telow 1,000

feet, visibility telow 2 miles in ~now. Occasional zoderate turbulence
near rough terrain. Conditions continuing beyond 1100.7

Foutiine teminal forecasts were not prepared by the Wemther Fureau
for Illeani, Big Mountain, or Dillingham, but they were prepared for
King Salron.

Tre King Salmmn teminal ferecast issued at €656, valid for a 12-
hour pericd teginnirg at 0700 was as follows:

"O700 - 1600, clear

1600 - 190C, 1800 thin scattered, vird 3%0°, 10 knots.”

The upper wind erd temperature forecasts for Anchorage and King
Salmon were prepared by the Natiomal Meteorclogical Center, Suitlard,
¥aryland, at 0430, valid at 0800, and were in part as follows:

5/ Bristol Bay was the desigration of the forecast area vhich included
the Ilismna Airport.




Anchbrage o | o xjng Sa]mon

3,000 fez,t, 350 ¥ 25 lmots —_— S 39 lmots ' ‘
6,000 fedt, 3507, 16 kmots, -19° c. - 3207, 38 xnots, -26° C.
9;000 feet, 350°%, 8 knots, -24° 0 3107, 38 knots, e
12,000 feet, light and variable, -30 C , 38 knots, -35° C.
18,000 feet, rm 1k lmots, R c. 3m 3 knots, -hz c.f

mﬂiasmﬂe ascents vere zade and rec\.snied at Anchcrage and o |
| King Salson at 0200 and 1400. The Anchorsge 0COO ascen:® at intemeﬁiate
- levels {10,006 to 118,000 feet n.s.1.) shoved generally ‘stable, mois:,
. subfreezing corditions. Except for some w&ming amunﬁ 10,000 feet,
~ the 1&00 ascent shwed little change. -

 The i(ing sslmon 02@0 ascent for the sane levela shwed aoderately

- mist stable, subfreezing conditions. Similar conditions wvere shown
the 1500 ascent except that sm,ming was in evidence thm:.ghout t.he

' The winds aloft observations assacia*eé with these ascents are .

| shwn, in pa.rt, L Appendix }‘ |

Gmund vitnesses in the Pedro Baar area stated that the vind vas

"’ bloﬂng quite hard and estimated the velocity to be from 25 to €0 knots.

They stated that the sky was clear and visﬁbility vas good except over.

the lake vhich had "ice fog™ over it. Several of them noted that there

 was blowing snow on *the muntain peaks to the north and \'est ai‘ the
"'\illage. ' R : _ , .

| A local. pilot froa Ilinsna vas sent out’ in a Cessna 180 to search',
‘ _i‘ox* the vreckage lccation, He reported that the rough air betveen

- Tifaana and the asccident site required hinm to reduce his alrspeed adbout
50 miles per hour ard put dowvn soae landing - filaps. ‘The closer he got

~ to Pedro Mountain the worse the turtulence became tecause of the winds

 Mvurbling over the mountsin as north-northvest, it wvas coaing rig,ht.

. .over_the top of the mountain and partly around the sountain. ... .7 I
At an altitude of about 1,500 feet the tur!mlence vas ", . toa point

" vhere there wvas no poSitiw coatrol whatscever. The aircraft Just wvent
vhere it felt like going.” The time of this cbservation vas about
1000 or 1015. He estimated the wind velocity to be k5 to 50 kmots with

- stronger gusts in the vicinity of Pedro Bay. He reported the sky to

- be clear vith unrestricted visibility avtove 2,000 feet; tut tae fog off
~ the lake and the bloving snow vas from 1;500 to 2,000 feet high. He
- also reported ’blcminb snow Off the muntain peaxs ard a cap on the

- higher peaks. This pilot had lived in the area all his life ami he

" couldn't recall figing "in this mug,h of veather tefore.”
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o 'n'he captair. of a m%las ne-3 reported that he 1ei‘t Anch:}mge e
. at J237 destined for Ilismna, Hig route of flight vas east and sligh!:ly :
- south of the intended flightpath of Plight 55 At a point approximately

o 60 WM east of Iliamna, he canceled his instrument flight plan and pro-

 ceeded direct to Ilfamna by vay >f Pedro Bay at 8,500 feet. Approaching

- the accident area, he began a slow descent with the landing gear down.

. ‘The updraft in the area vas sufficient to Xeep the aireraft above 7’0@,}_ .
~ ‘feet over the crash site. . When he attempted to descend, he tegan to R

| - encounter increased tz.rhulence and at atout 6,?0& feet he decided to

" pull up, By that time, turbulence was severe emough that he vas using

 almost full aileron and about 75 percent rudder to maintain a correct
- flying position. The lowest altitude to vhich he descended vas 6,500

- . feet and he stated hie would not have attempted to fly telow that

_ ‘altim&e. The time of this report vas approxinately 1!1@0 He estimated
that the wind velocity at the surface over Pxdro Bay vas in excess af
50 kmts, tased on its effect on the suriat.e of the vater.

S - He said that the surface of the lake ind*ca’ted that An area of
| high velocity wind tegan atout 12 miles east of Ilisuna villagé and

- extended east to the hills at the end Of the lake. The direction of'

. the vird in this area was from *he northvest as conpared \“ith a lesser
: vmd from tne vest reported at che Ilia.ma Airport

| On hzs return trip about 40 sinutes later, he encvuntereﬁ stro TRE
~g;updmfts abont 5 miles south of his. previws course at 9,000 feet.
- Light turtulence wvas experiemed but it vas impossible to maintain

- altitade due to updrafts aver the hﬁls betveen Pile Bay and Inisking
"~ Bay, east of Pbdre my : | ,

o An Air Force pilot reporte& thaﬁ, iﬁ the accident area at appmx-
imately 1250, his aircraft received several sharp Jolts of turtulence

- while flying btetween 1,500 and 2,500 feet. The aecelemméter on his N
 aircraft indicated -2g and almost f2g after this incident. He did not

repcrt his airspeed or type of aircra.ft. -

C A speciai veather study was cvaaducted for the mnufactumr by o

- an independent wveather consultant. The consultsnt reported that, tased

- upon a careful study of all available reteorological infematican from
the gruss macroscale to the lower mesoscale, and a further study of

|  , ﬂmgmphie effects, the area vas under the influence of a vigomz.s out-

. "flow of arctic air vhich had pooled to tne vest of the Alasken range
In great depth and to & point 180 1M north of Pedro Day. His study -
jrdicated taat this outflow tegan between C200 and 0400 on Decexber 2, -
1963, Estimating a gradient virzd of ahout 60 knots over an intervening |
cyclonically curved trajectory of about 120 M, he believed that the o
\mtflw over Pedm E&' teban at about 0£00. :
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- The stuﬁy further indicated twt a pressure graaﬁeat equivalent

B !;c a northerly geostrophic vind of btetveen 96 and 110 knots existed

- over Pedro Bay throughout the morning ard early afternoon. : Over terrain
- of this roughress, heé did not believe such speeds would be attained in
ambient gredient winds., He did expect, however, that northwest winds

- of tetween 70 anG 80 knots could be expected at gradient 1eve1$ between :

2,000 and 5,000 feet.

Based on these graeiient winds and ‘the tespography west ami rsarth
“of Pedro Bay, hie calculated that the formation of an intense low-level
mountain wave about 5 R dowinvind from the ridge of Knutsm Mountain
(approxLater € M northwest of Pedro Bay) could ". . . easily be
-predicted.™ This formation would have teen intensified bty flov through
K: c!mxmeiing gap betwveen Pedro Mountain and a range jusk portheast of
‘Pedro Pay. The consultant also calculated that the rotor region of
 this mountain wave would have existed telween 2, ,000 and 3,000 feet over
~ the northern tip of Peém Bay, and "gust loads in excess of those
Speeified for ultimate loads for transport aireraft could easily have
existed.” ‘In this connection, he cited the experlence of the Alr. Faree
~aireraft referred to above ard stated that ". . . the constancy of

- ‘corditions throughoat tae morning ard early afternoon iﬂdicate that

 this stmuture pmlahly existec‘i at 0930 AST. *

 This cmsultant fimn}' concluded that ", . . & low-level mcuntain

. wave, uwearked by tap or rotor clomds in this dry air mass, of an

- intensity sufficient to impose gust loads beyond ultimate-load design
linfts on a transport category aireraft, existewi sver Pedro Fay, Maska
at 0330 AS”'" Bekm’her 2, 1568 = | |

: The dispateher briefed the pilot of Flighf '}5 on the weather to
- be-expected along his route, and he discussed the possibility of :
- tarbulence with the pilot. A copy of the current Weather Puresu fore-

- cast and existing voather was given to the pilot bef@re departure froe
mchomge.‘ :

B 8 Alds to Ihvigation

Rat applieable .

1 9 cmunicationr

L &\&io mmumcatisns vere considered to be routine betveen the

) aircraft snd ATC facilities vhile the ain.raft vas en route. There

~ was po evidence in tone of voice, content, or phraseology of the last
~ transmission froa Flight 55 to indicale that. the crew was experimwmg
- any. &iffieulty nith the aircraft
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' 1 10 Aemdme and Gwmﬂ Faciluies .

ﬁat applieable.

.ﬂ rlight Recorﬂe*s

| R4305 was equipped vith toth & flight dats reconier (FDR) a.nd
a eaekpit voice recar&er (C’\'R)

.| The FUR vas a Untted Control Data Divisior. Mxdel P-B&Q, serial
No. 1031, The recorder vas recovered from the wreckage and *’omrﬂed
to the KISB 'afashiz:gtc»n office fm- emimti&n and- rcadcut of the fligbt
record. -. , o |

“The- recorder sustained cmshing d.a.age ovelall, preduminatﬁly

_ tae aft portion containing the electronic components. Hovevar, the

~ foil recording nediwm was intact and all recorded tiaces wvere clear
. - ard readadle, Exenination of the traces disclosed that only the :

© altitude and airspeed paraneters were active, vhile the heading ard
“vertical acceleration parancters were static -- a condition whick had

existeﬁ in *his reconder for some 200 hours of aireraft opemticn. ‘

~ Further, exazlmation of the three auxiliary binary traces (trip
" and datefreference, heaﬁinb Borth-South indicator, and timing} dis-
. closed atnormal appearances during the last minute of recording.
- Accordingly, these three traces were read out in the samé panner as |
altitude and airspeeﬁ, and all five traces vere platted m & dats gmp&
B prepared from the readont results. ‘

me i‘light reear«ier data gmph covered the entire flight from
" Anchorege to the end of the recorded traces, a time period of k6:35
~ minutes, vith the exception of the period between 19 ani 38 minutes
- after takeoff vhich represented cruise flight at a relatively stable
- altitude ard airspeed. Only the 1ast 5 minutes of recorded "-inaw
. tr&ces vere platted. o

: ‘Ihirty-nine mirutés after takeoff (0925), the indicated airspee-i
(IAS) vas approximatsly 130 knots ard the altitude, corrected to an
~ altimeter setting of 29.93 inches Hg, was spproximately 16,300 feet
. and vas slovly decreasing. Oue minute later (0926), the airspeed had
" increased to approximately 210 knote IAS and the altitude vas APProx-
imately 16,250 feet. A few seconds later, the altitude tegan to
- decrease,and the afrspead fncreased further o approximately 215 knots
. IAS. T.he rate of descent aversged approxinmately 975 feet per minate
 until reaching 11, ,650 feet at 0931152, At this time, the rate of descent
~ increased s:ﬁdenly to 5,100 feet per minute and the afrspeed increased '
frua apyroximtely 2’“@ lmots to 3-"#& knots IAS over a perio-:l of lls secomis. :
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Prior to thig sudden change in rate of descent, the airepeed had varied
vetween 210 ard 230 knots TAS. ‘The recorded tivaces terzirated at
032:32 or L6:32 minutes after takeoff from Anchorage. At this time,
tne indicated altitude vas approximately L, 700 feet and the indicated
airspeed was approximately 2€C knots.

Commensurate with the sudden increase in airspeed and rate of
descent, there was a brief upwacd excursion in the timirg, heading, and
refercence binary traces which zeasured .001 inch. At 0931:59, vhen
the eontinucus Altitude and airspeed traces ended and becaze aterrant,

' thére wus & sharp downward excursion in each binary trace, which aeasured
.C33 inch. The “hvee binary traces were ragged in appcarance thereafter.
’ ‘ “fre three binary styli and solenoid assemtlies are rigidly mounted on
- - the recorder frame,and the recording styli are in constant contact with
8 - the foil recording zedium,

A tnird excursion in a downward direction was noted on the tinming
ard heading binary traces at $932:08; or 46:08 minutes after takeoff,
a tirie vhen both hinary solenoids had been energized and the st:1i
were nositicned at the upper linit of their movement. Following this
dowmsard excursion, botn styli returned to thelr original or energized
~ positions. This excursion indicated a temporary removal of electrical
‘;power fnaa tnese binary solenoids.

N 3 . The Bodard believed that the binary excursions noted abowe wate
y . significant and could be considered indicative of a turbulenc. encounter
~ 1n 1lieu of the malfunctioning vertical acceleration parameter. There-
 fore, the remains of the FDR, together with the foil recording medium
- and the accelerometer removed from the wreckage, were forwarded %o the
 ganufacturer's facilities for further examination and study. Their
" findings, based on calculations and actual ‘tests, indicated that the
" ¥DR would have to ba subjected to approximately / 8g to result in
ragazine movement sufficient to cause the brief excursion of the binary
‘traces at 0931:L42, and approximately -20g to -30g to cauge the sudden o
excursion at 0931:59. Although tests of the latter did not simulate these
magnitudes, extrapolation of the test results rerified the caleulations
of thess forces. These tests did not take into account any dynamic
response of the aircraft,and there was no way to determine whether these
. excursions were induced by gusting,” ‘turbulénce, or aircraft caneuvers.
The manufacturer found that the third excursion, at 0932:08, was most
‘1ikely due to temporary loss of electrical pover to the recorder,

The CVR aboard NL905 was a United Control Model - V-557, serial No.,

. '1416. 'The tape vas removed and found t2 be creased at the end of each
- loop and a considerable portion contained heavily wrinkled segments.

~ The wrinkles and creases were ironed out and the tape was transcrited

by Board technicians.
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A comparison with the time-correlated recording of Afr Traft. -
Control ciomunications indicated that the CVR had been operating at
speeds S to & percent slower than the wominal rate <f tape movement.

- fhe tape coatained a 0O Hz induced signal on ezch of its four
channels. A study of the varistisns of this sigral irdicated that the
CVR was sublected, in the latter stages of the recording, to acceleraticns
that caused sdditicnal short-period slowdown of the tape.

The recording ended abruptly as a result of the resoval of
electrical pover from the univ. The recorder was sperated by direct
"~ ecurrent from .. aircraft electrical pover sipply and a remowval of
eleatrisal power could resull from apy interruption to that systes,

| A transceription of the last € minutes of the CVK recorded flight
was prepared. The recorded conversation during this time period wvas
gereral and did not relate to the fiight or the airecraft. VPourteen
secornds before the reécording ended, the cockpit area microphone recorded
" & loud noise followed by a warning horn and clacker socurd. Eleven
secorde later, the copilot satd, "Landing gear UP,™ and the pilot saiqd,
- "Mhirk ve're in wrouble.” Three seconds later, s second loud noise was
. heard’ through the cockpit area micrﬁp‘ione, and then *he recosrding ended

abruptly, :

S 1~ Hrec?ﬁ' e

The major portion of the ai.craft; copsisting of the fuselage, |
- center wing, and most of the left wing was recovered on the south ghore
~ ‘of Poxies lake, approximately 2? M east of Ilisxna Afrport., '

Tre right ving, outbaard of Wing Station 197 (WS 19'(), the right -

- afleron, the right outtoard flap panel, right horizontal stabilizer and

- parts <r the aircraft,

elevator, the left horizontal stabilizer and half of the left elevator,
the rudder trim tadb, the left engine cowling and the 1eft engine accessory
frgearbrw were not recevered ‘

Portions of the aireraft that separated in flight were ;ecovered
- at various locations, along a line oriented generally ecast-west, This
area vas approximately 1-1/2 miles long and 1,200 to 1,500 feet wide. .

© Among the recovered comporents weré the vertical stabﬁizer, the tnboard -
. half of the left elevator, portions of the leading edge of the left wing

ard the left wingtip, portions of the left engine, rieces fros verious
parts of the left wing other than the leading edge, the rudder in two
pieces, the left engine and propeller, and m.her .mterial from various
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" A wreckage traectory analysis vas not prepared in this case,
Critical components of the wvreckage were not reenvered and, tecause of
the acciaent location, (ufficient data wvere not uvailable to perform
| such an analysis. \

The order of recovered coaponents along the probable flightpath
of the afrcraft from east to west 1s depicted in Appendix D.

fnere was no evidence of an explssion in any of the examined
| wreckage. ' : '

‘e fractures of thé eapennage surfaces were all consistent with
a counterclockvise {viewed from the vear) separation of “he suriaces.
The fin failed to the left, the left stabllizer faliled dovrvard, ané
the right stacilizer faile-i upvards. All of the ctserved fractures were
typical of bending overlceds, with socme evidence of torsion cbserved
~In the fractured fin. Ro evidence of fatigue vas seen in any of these
fraciures,

Tha laft engine was separated from the left nacelle at Bacelle
Station (KS) 71. ~The upper inboard firewall engine mncunt fitting was
 intact, except tnat the ocutboard ear was bent outvard approximately us®.
The upper outbsard firewall engine mount fitting, inboard ear upper

half, vas twisted appwﬂmtely 10° inboari. fThe outtoard eur was bent =

cutvard approximately 5%, The lower intoard mount fitting outledrd
. ear vas broken off. Theve vas no evidence of fatigue in this fracture.
" The lower outboard fitting wvas tent outwerd approximately b5°,

‘ll’ne 1anding gear and the Janding flap scre-.ﬁacks vere. fouﬁd in
the’ retracted position.

 %he 1eft wmg vas relatiw-ly intact fn.m VS 0 to 16k, vith various
- areas of damage noted. The leading edge was intact out to ws 25€, vhere
a piece vag missing cut to WS 3h8., The remainder of the leading eﬁge |

- amd. wingt-ip were separated but were recovered.

. The upper wing ekin at W3 318 vas torn chordwise from the front
| spar aft to the rear spar, with five hat sections extending L8 inches
beyond the tear. The lower wing skin end hat sections at WS 313 vere
torn chordvise from the Tront spar aft to the rear spar. The skin in
~this fracture area was buciled. The front spar failed vertically at -
" WS 311 and, looking inboard, the spar was tvisted counterclockvise. The
reay spar also fajled: vertically at ¥S 395 and wves Ltulsted counter- |
clockwise, more sn than the front spar, The top wing skin vas flat at
the ’braeks and the reansost hat sections were tent dwm,
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During inttial! exaxination of the left wing, a radicgraph wvas
zade in the areca of the fuel access ganel at WS 197. Upon completion
of the radiographs, the fuel access panel was removed,and a visual
irspection revealed cracks in this area. The intcard half of the wing
ekin and access door cutout were removed and examined b the Boerd's
 petallurgist. He reported that fatigue cracks vere fourd in five
different loca* fons adjacent to the access coor. All of the cracks
wvere at or near ¥3 197. A review of radiographs made during periodice
inspoctions of the aircraft irdicated that cracks vere present in the
strocture adjacent to the access door in October 1967, and that additional
cracks had developed tefore the accident occurred.

ﬁ:e right cuter wing panel had separated in flight at apmeately
¥S 197 and vas not recovered. ‘The outer ving apmarently fell into
Ilf{anna Lake in dezp water. Aerial and ground searches were conducted
in an effort to find the nanel. They vere unsuccessful,as vere atteapts
by divers vho searched the bottom of the iake in thoze areas that they
csuld reach.

| Ail that resaired of the outer wing panel upper skin wvas approxi-
mately 3 inches of the laminstled skin, vhich was attshed to the c¢enter
--vri.ng, and twvo hit sections with the broken “ie bars that were found close
- to the miin vreckage. The lasinated ckin which va¢ attached to the
\centei‘ wing vas curled up at the fracture. Eight of the tie bars failed

~ 'in upwand bending vherw the bars are connected to the hat sections at

"~ the first btolthole. The ninth tie tar faile‘d in the same mannef"exé‘ept“

| further mboard

Appmxizately 33 inches of the right wing lover ekin and stringers '

'we-re partially attached to the center wing. This section of skin ard .
stringers vas bent upwvard approxiwately 18 inche: inbsard from a i‘raeture |

. at ¥S 197. This fracture vas a straight, chordwise fracture through

R the. ruel access plate, wing skin, and hat geclions. An on-site examina-
~ tion revéaled evidénce of fa'igue crackiig on the fore and aft sidee of
'the fuel access cutout, extendimg approximte}y 3 inches in both directions,

A metallurglcal emnhmtion of this piece of stmcture ranfimed
~ the existence of the fatigue cracks. Previously made raiiographe also
indicated that cracks vere present in the structure adjacent to this
access door in October 1967, and that additional cracks had developed
prior %o the secident. _ . | \

| Fxamination of tne powerplants showed no evidence of any mechanfical -
--fallure of efther engine or propeller prior to the tiame of tiie initial

. —in‘flight treakup,

- ‘As previously noted, the left engine had separated from the aircraft
~in flight, tut the right engine remained att&ehed to the ‘right wing

 structure,




‘The distance between the propeller operating piston and the ground
fine pitch stop vas messured on each propeller. Baged sn these measure-
zents, 1t was determined that, at impact, the left propeller wvas just
above the flight fine pitch stop at a blade angle of spproxinately 21°,

The right propeller was in the feathered pcsition. ' .

Exaninttica of the right engine fuel systea indicated that the
- vight-hand electrically operated fuel shutoff valve was in the op--
~ position. The mechanicully operated fuel egergency thutoff valve was
clcgsed.  The collector tank wes crushed and separated,and only a small
section of the collector tank was recovered, B

‘The feathering system used in this powerplant fnstallation included
an auto-feathering circuit which could be actuated by a loss of torque on
the engine cr a transient negative ";" condition. ‘The controller unit
-wvas an electrohydraulic unit vhich used engine 5i1, under pressure, to.
positioa the propeller blades to the desired blade anglie. When low torgue

- vas sensedq, the low ‘orque switch completed a circuit to the auto-
feathering relay, which in turn, energized the pitcen coarsening solenoid
in the propeller controller unit vhich ultimately feathered the propeller.
The operation was normally accomplished within 5 to 7 secrnds, according
to tie sanufacturer’'s data. The electrical power to initiate zn anto-
feather would have been ob‘ained froa the emergency d.c. bus.

~ I.athering of one engine energized an isolation relay which pre.

- vented tne auto-feather eircuit from operating on the other powerplart.
Thus, the feathering of one propeller wsuld prevert the suto-feather
circult froa feathering the other propeéller in the event of & 1oss of

‘torque or exposure to nmegative "g".

1.13 Pire

~‘The only reported fire was that observed in flight tefore the air-
- craft began its descent. This was described as a ball of fire and black
- -~ &aoke vhich appeared behind the wing of the afrcraft. There was no post
_izpact fire. BExamination ;
evidence of fire damage.

of tae recovered wreckage did not reveal any -

©1.1b Survival Aspects

| ‘Tnis wvas & nonsurvivable scéident. Al)l the cabin seats were .
separated from their attacheent points,but all the r.ssengers! bodies
‘except two vere found In the cabin area. These two were found outside
the cabin within 20 feet of a break in the iuselage. '

- _Auto'lisieé and toxicological examinations indicated that there was
- no ovidence that an act of violence or explosion occurred in’ the aircraft
rrior to ispact. There was no evidence of any significant pre-existing




__16;

disease found during the examiration of either pilot. The toxicological
examinations disclosed no evidence of ethansol in 15 cases, and only tvo
of 15 cases showed an indicaticn of an elevated carbon moncxide satura-
‘tion. Both of these cases involved passengers. Ko evidence of drug
ingestion vas fow)d during tests of the two pilots.

-‘(71.15 Tests a.nd Research

, Because of the existence of fatigue cm¢ks in the area of WS 197
‘on both lover wing surfaces, portions of these wing secticns were
rcturned to Washington for metallurgical examination In sddition, the
' carrier's radicgraph records of these portions of the wings wvere returned
to Washington for further emminaticn and emmluation.

, ~ Muring tnese emimtions , fatigue imctures vere found ir the
lower surface 7 the right wing at or néar ¥S 197, ad,j&cent to the fuel

- access door in that, area. Fatigue cracks vere founi in five different
' locations in the lower surface of the left wing near the fuel access

~ door at WS 19’(

- The fatigue {ractures in the right ving wvere part. of a long, chovd-
- wise break in the lower surface, This fracture passed thrsugh the: fuel

* decess door, through four fastener holes (two on each side of the access

~ door) and through the fetigue cmcks that had developed in the wing béfcre
the accident -

. ) The fatigue cracks had orlginated at the fastener holes and propa-
- gated chordvise in both the forward ond aft directions. Adjacent to the
- fastener holes, the fracture surfaces vere generally flat; smoota; and

- perpendicu]ar to the surface of the raterial. At varying distances from
. ‘the fastener. holes, an increasing number of "Juap” marks, or suall areas
' of ductile rupture, began to appe.r and the cracks showed an in*reasing

B tende-ncy to pmpa,gate as slant fractures on h5* shear planes. ‘

‘l‘he stmcture in this area consisted of ving skin, five doublers 5

- "'J“ stringer, und a nut plate. The skin, doublers, and siringers vere
: mde of clad 7075-T6 aluminums alloy vith the following thickness: skin

- 0.055 inch; doudblers 0.047 frch; and stringer 0.080 inch. ‘The skin and -
_doublers wvere bonded together with a vinyl adhesive,and one flange of a

o hat section stringer vas tonded into the doubler assembly.

_ EVidence of the fatig\xe fmcture was found 1n all of the five
~ “ doublers and in the "J" stringers on both sides of the access door. .'
“ne fatigue crack on the aft side of the access door had also- propagated

- into the flange of the hat section stringer bonded into the doubler

E asseubly. The weli defined fatigue portions of the chordvise fracture

- were about 3-1/21 inches long on the aft side of the access door and about
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2-1/2 inche:s lcng on the forwvard side. However, the exact length of
the fractms, beyord that indicated above, ismediately prior to the
~wing failure, could not be deternined be-ause of the indefinite nature
- of progréssion marks on slant fractures and tecause of the possibility
of intermmitteni tearing that did not produce ‘dentifylng marks on the
‘ f‘mcture surface.

o The ~uler skin on toth sides 91’ the access door had brocken in-
board of the fatigue fractures in the doublers and stringers. Both or
‘these breake were typical of bending overload fractures and shoved mo

 evidence of prior fatigue crecking. The fracture in the access door

~ cover wat typleal of a tensicon overload separatixm and did not show
any evidrace of fatigue rmcking

Metallographic exasination was made cf samples taXen fr:a the
cuter skin, tae five Acublers, and the "J* stringers adjucent to the
area of the access door vhere the fatigue fractures vere found. The
microstru~ture of all the sanmples examined vas typical of those found
in properly heat-treated 107 5-T6 clad aluminum alloy material,

4 - ‘“he Naticnal Bureau of Standards am}.yzzed samples of the s=kin,
~ doublers, and stringers cut from the area o>f the access door to determine
. the chemical coaposition of {ue material fn these componénts. All of

' the saaples complied with the chemical rejuirement of A=erican Society

. for Testing and Materials (ASTH) Specification B 209-6%; Aluainum Alloy' |
Sheet and Plate, for Alelad 701'5 core :ﬁ.a.erial. The "’ cia_d_ding vas not

o analyzed.

'ihe Ra tional Bureau of Standanis also tested 1ongituima1 tensile
- specinens eut from the skin and double material ‘adjacent to the access
 door. All of the specimers tested complied with the tensile réguiresents

of ASTM Specification B 209-6k for Al:lad 7075-16 material in the thick-

- ness range of 0.040 to 0.002 inch. Tensile tests wvere not zade on the

~ "J" stringer naterial because of the small am.mt of suitable material
available. Hovever, hardness tests on the core material gave an average
~ value of 75 on the Rockwell 30T scale or spproximately 150 Brinell.

" This hardress and the microstructure of the material indicated that it

 had been properly neat-treated and that its tensile pmperties woulﬁ
comply vith the specification 's rrquirements »

-my radiographs were mdc. during regular perioclic X-ms inspec-

tions or the structure adjacent io the intoard end of the fuel access

- doors in both wings at WS 197. ‘The inspection area designations were

 1-AR in the right wing and 1-AL in the left wing. .i review of all the
available radiographic data on these two areas indicated that there

- were no cra¢tza visible at ¥S 197 nn either ving in April 1967.#




~ The rsdiographs dated Gotobver 1967 shoved one crack visible in

-~ 1-AL sid tws or more cracks in 1-AR. The 1-AL redicgraph in April 148
" showsd that this crack had increased iv length froa 3/16 inch to 1/h

-~ inck, §f The 1-AR radiograph showed that the putber of crucks mcrmsed
-~ from tvo or more to sevem or more. Five or aore cracks nad appeared in
- & differvat lozatiorn than those previvuely observad. 'Thete cracks

: ‘mngea fron 3/16 to 5/16 inca in length. -

The last radiograpas of these aress were taken in Octoter 13%8.

. The 1-AL shoved a nev crack approxizmately 1/8 inch in length. The

1-AR showed nine or zore cracks st four different locations arcund the
access duor;  frase oracke rarged from 1/8 to 5/16 inch in length.
Thus, the results of the examination of tre radiographs indicated tast
‘cmcks were present in the structure adjacent to the epocess door in dothn

vings in October 1@6’{ » and thatl additionnl cracks aeve}c:ped prisr to the
* aceident..

In accordsree with Pairchild Hillr-r F-27 Service Bailetin 51-2
dated February 2, 19537, as revised tnrough December 1%, 1367, the
- detection of crecks, during rhe checks preserited by the service r&ul!e*m
. was$ tc be reported to the Service Manager, Fairchild Hiller, Afreraft
- DMvisicn, so that repair instructions could be Forwaried. In additiun,
‘Afrworthiness Directive 65-2L-3 Fairchild, effective Novemler 7, 1965,
'-ami revised April k, 1%?, required ", .(c} inspect ir acwrdance with

*‘:%pplwents €01 thro gh 011} a**'later &ddi?iﬁml &npplew*ntﬁ and revisicms
«i« o or in accordance vith an equivalent ir.rpeu.tion progran appmved by
“the . . + FAL Fasvern Region. (d) Xf cracks are fourd or if repaired
- crocks are found to te ::umpagating, replm.e the cracked part vith a part

_"‘of the sazme gart nusber or an FAA approved eauivalent, or incorporate
- an FAA Eh.gineer.ng approved repair before further flight. 3 except that
" the airplane zay be flmm in accordan-.e vita ?AR 21, 197 to a base vh»ere

:’the» re;eir van te nule. IR &

‘A rewiev of the mintenance records of- Rk905 indicated that no

. written record reported the existence of any of the cracks listed above,

‘. and there was no record of any maintenance perfcrmed to '*orn‘ct or repair
me cracks exhibited in the m&iogmphsu

n viev 5f these fiﬁflings , the Board recommended to the FAA that

_an inspecticn should be accomplished of a1l F-27 type alrcraft with 5,060 |

 hours or more in service., Pi7ty-nine air carrier and eight general

~aviation aireraft were Inspected as a result of this recommendation. A

"':totai of 13 cracks, varying in length from 1/U to 3 inches, wvere Yound
in eight individual aircraft. Thic intpection slso indicated that crecks

~ were not alvays observable on rsdiographs but ¢ould sometimes be detected
by 0ther zeans of rondestructive testing such as dye checks. Additionally,
. it was fourd that on cccasion, cracks had been detected and repaired bat
- 'an sdjscent crack wus oot repaired, even thmxgh 1t vas lmam to exist
SR (See Appendtx E.)

§] Lengtns given are thosa of the visi‘ble i.udicatinns in the xadiogmphs.
Som? cracks may have been lorger but the’ indicatlons ended in areas

where cracks would hzwe been obsc;med by cbangea in fﬂm density. -
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At the request of the Foard, the ranufacturer performed a series
of calculations ta ottein an estirate of the vertical lcad factore
‘required to fail the wving of an F-27 wnder the accident cenditions of
welght, c.g., airspeed; ete, Based on these calcaiations, it wvas .
detersined that an wndasaged wing would rail at approxirzateiy £ 5.7z.
Additiornal caleulations indfcated that an P-27 wing containing cracks

as deplcted In the Ootober 1968 redioirapis would fail at approximately
- # b.52. Th:se calenlations apparently considered the fucl access deor

| - as being fully éffective in carrying wing icading and there vac no

- ‘apuarent acccunting for stress concentrations at the tips of ihe fatigae
cracks. In this ecnnection, the Biard was unahle to determine the
length of thae e;xisting f‘atigue cracxs just prior to the wing failure.

o The sanufacturer algo sataitted a 9relmimw mlysis of the

~ events deplcted on the flight data recorder traces during the time
0231 > 0332, fThis analysis wvas incomplete tecause of a lack of infor:
zition regarding the lccation of several key structural components;
- kowever, it suggested that the airplane wvas subjected to "excessive

- wind gkear or alternatively the aircraft's sirspeed systea wvas dis-

~ orientad . There is some suggestion that the airspeed trace represents
spin characteristics although. in our opinion, the characteristic
indication of spin did not cccur vutil after the extreme high speed
= ,camiitmﬂ. ,

N l 16 cher Infamauon

Federal Pltm for mmr Air mrbulence 1/

o Becaxse of cmce-m ebout the probles of r:lear air tarbulence (CA'I"), |
- the Katfonal Coemittee cn Clear Air Turbulence vas formed on Pebruary 18,
1666, ‘The Committee sutmitted a report in Decemter: 1966, which iudicate&
~ that the avaflability of CAT rexote d:tection and amidance systeais wvas

not likely in the near future. In vievw of this belief, the Comnittee
- felt thot it vas necessary to review the ueteorological prograss &3 well

 as the prograss related to eircraft operaticn, cockpit instnmentatim,

i and- pilot/aircraft relationships in turbulence.(

V 'me Cmitteé found that full coordimtien of proa_mms and acccmplish-
aents vas not available amcng interested orgenizations to golve the CAY

- problem. It tecame apparent to the Committee that a mtiofaal project '

"ctmcem‘ng CAT amd m'!‘ pn—a jects vas needed

: Tre &mif tee felt that the first onder of priority should he for
‘airborne remote detection. fThey stated that although forecasting for
CAT wus inproving, precise forecasts of the location ard time of local

‘ patches of CAT did not appear feasible. Such a. systea would perait

- pilots to avoid areas of significant CAT in the same manner that they now

avoid thunderstOm and sqmn line %urbulence through the use of mdar. '

S "ff’; Pamphrased'tmd Deﬁrtmnt of Cme:ce’kej:ioﬂ JMGQ,-Q, h‘;’veabéf‘l?@, o




They also indicated that the requirement for an accurate predicticn of
‘CAT areas was closely related to the mmrtanee of the atrtorne detectim :
system. :

Rece@izmg the 2ifficulties and tize required to solve these o
problems, the Committee also considersd other actions vhich would bring
significant improvements in operations and lessen the chance of unex-
‘pected CAT :zncounters. Thése accions incinded: ‘jmproved eriteria for
i¢entifying and reporting CAT; ectablishaent of a Katicnal CAT Fore-
casting Facility; maintenance of a contfnuous CAT watch; publication of

climatological atlases shoving seasonal and geographical areas of CAT;
" review of aircraft design critéria; and improvements in flight techniqies
in turtulent areas, aircraft flight instrumentation. ard pilot,iaire:mf*
response in turbdlence. _

" The Ciomittee made seveml recomendations vased upon its findings
and the implementation of these recommendations by the Federal Coordimator
- for Msteorological Services and Supp:)rting Research, forwmed the tasis

for a 5-yéar Federal plar to attack the CAT protlem. This plan wvas
oublished in Hovember 1969, by Department of Commerce FCM £3-2, titled
Yederal Plan for Clear Air Turbulence. |

2. AKALYSIS AND ROKCLUSTIORS

2.1 Anmalysis

- It vas establis&ed early in the mvestigation that ‘the ai“eraft o
" _had broken up in flight, and the major thrust of the investigation vas '
. . an atieapt to learn vhat factor or factcers had led t5 the breakup.
“Tne factors that were exanined in this: ‘respect inciuded: the veigat

" and balance of the aircraft; the handling of the aircraft by the crew;

. crew mcapacitation and sabotage; the weather; and the’ history of the
o aimmft. vith particular rei‘erenc-e ho pre\fious structura Mge.

The veight and halance were within ‘1inits bcth at takeoff ard at
“‘,the tine of the accident, Theré was n5 evidence available vhich would
‘indicate that the crew intentiomlly operated the aircraft outside the
‘. parameters established by the pilot's 0perating instmctims and the
g'pilat‘s handbaak. , N

‘, Bath the aircrev :md t-ne aircraft were pmperly certificated for
_the operation of the airéraft in air commerce. The erew had been

properly qualified far the fligat and vere trained in the opemtion of
‘the P-E’(B. ‘

- Tne aut-apsies and toxicomgical studies, conducted as part. of :
this investigation, revealed no evidence of crew incamcf.tation m‘ mtera '
feréme with the namal OPeratien of the ain.raft. ‘ ‘

)
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 Exanination of the recovered wreckage revealed no evidence of un
in-flight fire or explosion. 'The fire, observed by witnesses while
the aircraft was in flight, left no evidence on the exanined wreckage.
~‘The Board believes this fire resulted from thne ignition of fuel escaping
 froms the severely cracked wing skin. ' ' |

There vas nothirg found during the investigation that suggested
A lack of controllability of either the aircraft or the powerplants
prior to the in-Tlight breaXup. The Boand telieves, in this connection,
- that the right propeller »us feathered by the auto-Teather system rather
‘than the flightcerev. There vas rothing in the recorded conversatior of
the crew to indicate thut they intended to feataer the right propeller.
Furthemore, the positions of the fuel shutoff valves for that engine
vere not in the position they would have been hal the crew initiated
- the feathering sequence according to the checklist. o

the eloctrohydraulic control unit; either a transient negative "g"
condition or a loss of terque. A transient negative "g" cordition of
~0.1g applied to the aircraft for more than 2 seconds could kave caused
~ an uwnvanted zato-featner of the propeller in this powerplant installation.
This value of negative “g" vould not noimally be encountered in turbulence
- of a lesser intensity than severe. 8/ - | |

There vere twor methods of inftiating the suto-feather function of .

‘Tae second zethod of initiating an auto-feather vas t

o : , ather vas the detection,
" by the system, of a l¢ss of torque delivered to the propeller. L

. Wnen the right outer ving separated from the"aiﬁ-i‘-ai‘%;?it ‘disrupted
. the flov of fuel to the sngine ard this would have -caused ah alwost = -
| Immediate loss of torque, thus initiating the auto-feather sequence.

. In viev of these considerations, the Board believes that the most
... likely cause of the feathering of the right engine vas the loss of
. torque folloving the separation of the ‘right outer ving panel. fThe |
left engine did not auto-feather because of the deactivation of the auto-

 ‘feather systom following the completion of the feathering cycle on the

‘right propeller,

_ An investigation of tae aercdyramic loads imposed on the aireraft
by an inadvertent or wivanted feathering of the propeller indicated
that no excessive loads vould be generated nor would such an event cause

. & problem ‘in controlling the yaw and roll resulting from an unvanted

~ feathering. - | T o

‘e forecast weather provided to the flighterev indicated that tae
weather vould te suitable for the intended flignt. The oaly significant

~ 68-12, Section 5, Issuance May 2k, 1968,

. I -
VY . .
| : .W :

§[ Sic Appeniiy G, axtracied froa the Weather Fureau Operationé Faival ~
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* forecast veather vas possible m-odemte rinme icing in clouds, and
" occasional light to moderate turbulence over eastern Bristol Ray below
- k,000 feet.

g The Board's analysis of the weather inlicates that, in the area
A - of the accident, there vas a potential for severe to extreme turbulence
B frca the surface to the tropopause at approximately 21 500 feet. This

A  rondition existed tecause there were preaent- '

N | (a} a strong mountair vave generated by an intense
' windflovw ¢ver the mountains west and north of .

4

'Ilia:nna, P/

(b} & sharp trough aloft with its associated hori-
- antal vmd shear,

(¢) tae vertical wird shear tetween ¢ and 12 thousand
feet of approximstely 6 kmots per thousand feet,
and .

: (d) the stmng thermal gmdient vhich existed in the
accident area.

B 000 The Béard's assessment of the turbulence at the lower altitudes
B wvas substantiated by the statements of the crews of other aircraft vho
M hal flown in these altitudes in the accident area after the accident
. oecurred.. However, no flight, other then Flight 55, traversed the ,
.7 aceiden* area at the specific altitude virere ve believe that the severe
el to extn ae turbulence occ.zrred - \ . ,

S ‘Ihé post accident analysis of the wather conditions ’ prepared f‘or

- the manufactuver by an independent me eomlcgical consultant, vas in =

-~ - agreemnent with the Boerd's weather analysis insofar as they both mdicated -
 'that severe to extreme turbulence would have: existed in the aecident area

: .and that this turbulence vas not foreeast. o :

R ’mene are deficiem:ies in CAT farecasts that, accord.ing to the
o De‘serment of Ccemerce, result primarily from the inability of the .
.+ forecast system to predict the locaticn and intensity of CAT in sufﬁcient BT

~ detafl or vith sufficient accuracy to permit ajrcraft operdators to select,
 with an acceptable degree of reliability, routes and altitvdes which will

" avoid aress of CAY. The déficiencies of the CAT forecast production
i systen result primrily froa the following* ___/ the nature and cause of

9] bevei'e turbulence’ is usznllf i‘ound from th‘e sur-face to the tropo-
pause ani froa the ridge 1ine to 150 miles leevard ‘vhen the wind
-ver the mountain is 50 knots or higher. USAF Manusl 105-‘5, 1962

h l!_&j&tracted froa Pederal Plan for Clear Air Turbulence, Dep&rtaent of -
C&auerce FCH 69-2 Bovmher 1969 . ,
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'CR‘F‘ are rot well understood; CAT reports are subjective, pmdw*inb data
 which canmot te quantified; and this inadequacy precludes the estavtlish-
zewt of & zeeningful verification system; CAT reports are not sufficient
in either time or space; and this inadequacy hinders not only verifi- -
cation pr-f"fedures , but slsc the CAT waten ard slerting system; end CAT
forecasts are prepared from analyses of the atmosphere, tased upom a

data grid that is too gmss t identify the scale of amotion irvolved in
CAT. :

Ba&eﬁ on t?& anaiysis of the avai iabie enéenee, the Board believes
thet the aireraft encountered severe to extreme turbulence at an altitode
of approximately 11 5{!&) feet &t an irdicated airspee& of appmxmte};y -
“22‘" ots.

" Both e flit.hz reeaniers ccntaihesi evidenco of this eneamter and
they cirrelate well., The FDR indicates a normat flight vithin the pre-
serited operating envelope of the aircraft with twvo exceptions. Between
0925:20 apnd (926:20, thers ir an incresse 5f airspeed depic¢ted on the

- FDE trace vhile the altitude trace shows a decrease of approximately 50

feet. A review of the thrust available compared with the thrust required
for this apparent increase of airspeed shows that there wss no% . ‘
‘sufficient engine thrust available to cause this increase in indicated
airspeed. Keither car this ircrease in indicated airspeed te accounted
‘for by the loss of indicated altitude, mor by an encounter with a shear
~linc ar tur‘tmleme. :

o “fhe second exception to. nomal t}peratien of the aixcraft ,,«ccarred
"~ at’ 9?31'3:2 vhen the first excursion of the biraries was reconled along
~ with a sharp increase in the rate of descent and the indicated airspeed.
“Both of these traces were interrupted spproximately 16 seconds later at

'the tize uf the second excursion of the bimaries. About h seconds later, '

~ there vas an interruption of electricsl pover to the FODR, the tmces '
-reappmred and t‘u!ie traces teminated at appmximately 0932 32 '

. The CVR also indicated a nolml Opemtien ‘of the aircraft; with -

e Wa exceptions. The first detected anmly wvas the failure of the (NR

o' record the request for clearance, the issuance Of the ¢learance,
-snd the acknowledgment of the clearance for a descént ard approach to
_the Iliamna Airport. These transmissions were recorded on the ARICC
Ctape at 0925:29.5. There was nothirg on the last € ninutes of the CVR
‘recording vhich would pmvieie the Board with a time correlaticn taat

' could bte used to determine vhen the recordirg ended. CVR's nomally

depict the slow down of the recorder when the electrical power is
‘removed,and this characteristic sound is easily identified. There is
no indication of such an occurrence prior 1o the firal shatdown of the
reconder which wvas apparently v-aused by the rmowl of ele@:trical pover
!‘ran the reeorder. . _
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Tre last & ninutes of recorded conversation did ret relate o
the operation of the aireraft and was gererazl in nature. Approx M“el"
1% seconds tefore tre end of the recording, the first loud noises were
recorded, followed ty the sound of the landing gear warning horn and

the overspeel clacker. Then followed the crew comments *tanding zear
Up" and "Thirzk we're in troudle,” a second loud noise, and the reconding
erded.

Tre Board believes tihat these two tire intervals of ib and 15
seconds were colncident and resiulited froom the encounter with turbulence.
The Board also telieves that this point in the flight wes observed oy
trhe ground witresses vho reported that they rirst observed a tall of
fire ard a puff of smoke, and that the aireraft continued ‘:o”flf for
4 short pericd of time tefore pisces separated, and the aircrsft
n*erea a spin \ﬁzic}r continucd into the ground.

The afireraft vas operafted in a4 mormal faskion through the fiight,
ard a discent was initiated by the pilots following recsipt of their
cleavance from Anchorage ARTCC. This descent was contimued for aboul
S:b0 pinutes Sn a mormal panner, with an average rate of descent of less
Cthan 1,000 feet per minute and an alrireed less than the limiting air-

- speed. A% 051:h2, the aircrart encountered turbulence vhich wvas

reflected on the m by the excursion of the binaries, the sharp incerease

~ in rate of &i«es»entﬁ, ard a fluctuaiion of indicated airspeed; and rwesul*ed
'in the fir loat.ﬁ mi::e recorded by %&:e C"m. '

_ " e leads indwed on the stmetum s..amm* te as.eu.raéely defemined
 betause of the faflure of the FIR to accurately record the "g” levels
. imposed on the aireraft; the lack of information regardifg the exset
- pature and cmagnitude of the turbulence sncountered; aud a lack of
. information to calculat. the Mie response of the aircraft. However,
these loads weére sufficient to fracture the tottom surface of the ving
through the area vhere the fatigue cracks existed. 'Ehis failure was
- probably the lovd moise recorded by the CYR which was then followed by
the ,smﬁds of the varning devices and the crew'$ etelamat.ion's.

_ Tﬁe sounding of ﬁ*e laﬁding gear warning wvas probabhr the result
of the Jolting of the landing gear handle ocut of the up and locked
- position, and the overspeed clacker was protably activated when the
- pitot static sys*'m sensed an aprarent high speed due to & change in
relative wind in the turbulence. The period of 14 seconds beiveen the
recording of the first loud noise and the second loud noise wss provably
 the period of time that the vitnesses observed the aircraft continuing
‘after the aprearance of the tall of fire and the cloud of swoke. During -
- this tizme period, the fuel escaped from the wing and was prokably ignited
- by the engine exhaust. The resulting flame and smoke was visible to the
| ground ntmsses but not to the aircrev. The crev vas conf'ronted with a
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turbulent flight condition accompanied by loud noises and warning

devices which took their full attention. The failure of the wing section
had weakened the wing to such an extent that it was no longer able to
withstand the loads imposed on it by continued flight in the turbulent
conditions that existed, and the wing finally failed completely and
separated from the aircraft. As the wing separated from the aircraft,

the aircraft entered the epin vhich was ohserved by the witnesses. This
flight condition was recorded by the FDR as the aberrant excursions of
the binaries as well as the airspeed and alvitude traces.

As previously stated, there were anomalies in the FDR and the CVR;
 the failure of the CVR to record the conversation between the crew and
the ARTCC regarding the clearance to Iliamna, and the FDR indication of
a rise in airspeed with no corresponding loss of altitude. ‘The Board
cannot offer an explanation for these phenomena; however, it has been
determined that even though they are puzzling, they would not afféct
our analysis of the causal areas of this accident.

There was evidence in the metallurgical studies of the fatigue
cracks near WS 197 of the right wing that there might have been some
recent (relative to the accident time) tearing of the metal which
ocourred at a more rapid rate than normally occurs i'i fatigue crack
‘propagation. Wnile this condition cannot be pinpointed exactly in time
relative to the accident, it mignt have been the result of an encounter
with turbvulence prior to the separation of the wing.

The aircraft was not in compliance with the existing airworthiness
directives at the time of takeoff from Anchorage on this flight and had
not been, within the scope of the maintenance requireuents, airworthy
for a considerable period of time before the accident. The existence
of cracks in both wings was evident on the radiographs prepared in
Octaber 1967 and subsequently. Tne presence of these cracks required
corrective action on the part »of the carrier in order tu compiy with the
Airworthiness Directives issued by the FAA November 5, 1405, as revised
April &, 1967, The aircraft records indicated that the inspection
requiremente of this AD had bteen last complied with at an atrceraft time
of 16,997.57 and 17,19%4.49 hours. There was nothing in the aircraft
maintenAnce records to indicate that the cracks were detected and no
action had been taken to correct them, as required by the AD,

Baged on the record of this investigation, there was no apparent
explanation for the failure of the Wien Airline quality control inspector
 to detect the cracks displayed in the radiographs. He had been trained
in the examiration of radiographs,and the Service Bulletin provided
clear instructions regarding the areas on the radiographs that should be
examined for cracks. In addition, the bulletin contained figures showing
4 typical access door area with cracks at the edges of the fastener holes
and a typical radiograph with the areas vhere cracks might be found
marked off with dashed lines.
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The special inspection conducted by the FPA indicated that simxilar
cracks existed in aircraft operated by other carriers and that these
cracks had not been noted in che aircraft records. Based on these
findings, it appears that quality control persinnel are not adequately
trained to read radiographs; the cracks were not easlily identifiatvle
on radiographs; or, some combinaticn of these factors existed.

There are many AD's that require the use of radiograpns for
inspection purpsses in addition to the cne cited above. Because of
the importance of adequately complying with these AD's, the Board
believes that the aviation ~omzunity would benefit if increased emphasis
wvere placed on the proper qualification of personnel charged with the
conduct of radiographic inspecticne and with the interpretation of
radiographs.

In swemary, the Board telieves that this aircraft was subjected
to severe-to-extreme turbulence while descending to land at Iliarma.
This resulted in incremental load factors teing imposed on the wing
that were in excess of the ultimate load carrying capability of the
cracked wing, and the structure failed at its weakes! point, near WS 137.
Tre right ving failed, releasing fuel which ignited, and the wing sub-
sequently separated from the aircraft.

Tne turtulence that wus encountered by the aircraft was not fore-
cast and was not detectable by the crew.

Winile the fatigue cracks present in the ving contributed to the
failure of the wing, the Board is unable to detevmine the magnitude of
this contritution, The extent of the det:imental effect of the fatigue
eracks could not be assessed accurately because of the indefinite nature
of the terminal stage of fatigue cracking and the possibility of rapid
extension o© the pre-existing cracks before the wing failed.

-~

“.c Coneciusicons

{a) PFindings

1. The weight and btalance of the alrcraft were within
1imits at takeoff and at the time of the accident.

2. The crew operated the aireraft in accordance with
the approved operating instructions. There is no
evidence to indfcate that they intentionally exceeded

the operating limitations of the aircraft during
this flignt.

Both the aircraft and the afrcrew were properly
certificated.
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The crev hal been properly qualified for the
flight and wvere trained in the cperation of the
F"??Bc

There was no evidence of flightcrev incapacitation
or interference with the normal operation of the
a.rcrafe.

There wvas no evidence of an in-flight fire or
explosion other than the firetall stserved by
graund witresses., 'This fireball occurred after
disruption of the structure and left no evidence
of its existence on the recavered wreckage.

There vas no evidence of a loss of control of elther

the aircraft or powerplants prior to the separation
of the right cuter wing.

T™e right propeller vas feathered by the auto-
Yeatrer systez as a rezult of a loss of engine
torque. The left propeller was prevented from
anto-feathering by the design of the system,

The weather forecast provided to the ¢rew indicatyd
that whe weather conditions would be suitable for
*he planned flight. There vas no indication of
severe weather in the forecasts.

e crev rejuested and received a clearance for a
descent and approach to Iliaszna Airport,

During the descent, at approximately 11,500 feet,
the aircraft encountered turbulence, severe to
extrerze In rature, This turtulence wae not fore-
cast and was not detectable ty the crew.

The encounter with turbulence resulted in a struc-
tural fatlure of the right wving in an area that had
bteen previously weakened by fatigue cracking.

Fatigue cracks had existed in this area of the wing
gince Octoter 1967. These cracks had never been
reported and no corrective action had been taken to
repair the wing.
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There were Alrworthiness Directives and Service
Bulletins regquiring inspections to detect tais
type of crack and providing instructions for their
repair.

Al though the aircrafit records indicated thatl the
ajircraft vas airverthy, the radicgraphs taken of
the ving structures indicated that fatigue cracks
existed in both wings., Because of the presence of
ihese cracks, the aircraft was not in cimpliance
with existing airworthiness directives.

{t) Prctatle Cause

Tre Board determines that the proteble cause of this accident
vas an in-flight structural failure caused by .n encounter with
severe to extreme turbhulence, %This turbalence was not forecast
ard 1ts presence was not known to the flighterew. The failure
cecurred in an area of the right wing (WS 197) whica had been
weakerned 4o an irndeterminate degree by pre-existing fatigue cracks.

3. RECOMMENDATIONS

On Decemter 23, 1363, the Board advised the Administrator, Pederal
Aviation Administration, that our investigation of this accident had
revealed the presence ¢f fatigue cracks in the wing of the acclident air-
eraft. ‘The Borard had previously recommended that the Adainistrator
initiate a special inspection of P-27 ard FH-227 aircraft to determine
nhether such cracks might exist in other aircraft.

The Adzinistrator issued a telegraphic Alrworthiness Dirsctive
regarding the recoemended inspection and reported to the Bocard that 59
air carrier and eight general aviation aircraft had bteen inspected.

Tight zireraft were £ni 2 have cranks in the suspect zree, The
sd-inistrator arse irndicated 1hat ne was continuing a reassess-ent oF
design and inspection data in order to determine vhat additionsl actions
might be needed to assure adequate structural integrity of these aircraft.

(See Apperdix E.)

On Decexber 20, 1968, the Board advised the Administrator that it
telieved the finding that the Rolls-Royce Dart engine/Dowty Rotol
propeller combination could auto-feather under a -0.1g conditicn for no
longer than 2 seccnds was a hazardous operaticnal characteristic. The
Board recommended that all operators of the asfectad alreraft types te
expeditiously advised ¢n this matter, and that followup acticn te
accomplished to bring airplare flig t manuals in consonance with the
intent of certain of the Federsl Aviation Regulations. It was also
reccamended that this condition be considered during future certification
proceedings of similar installations.
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The Administrator repiied that this problem had bteen under
evaluation by the FAA since September 30, 1968, He had requested
the manufacturers of the affected aircraft to prepare and issue
appropriate airpliane flight mamal revisions to sarn the pilot of the
possibility of propeller auto-feathering in negative "g" encounters.
The operators of all affected aircraft were alerted to this problen

through issuance ofsn operations alert tulletin. (See Appendix H.)

The Beard telieves that increased eaphasis on the training and
physical gqualificaticns of radiograph interpreters, as vell as the
proper interpretaticn of redicgraphs, ghculd become a matter of continuing
concern to the FAA and to the aviation coomunity.

Finally, the Ecanrd advocates the program incorporated in the
Federal Plan for Clear Air Turbulence descrited in Department of Comrmerce
Pielication FCM €3-2, dated Kovember 1965, In  his conrecticn, the
B:ard, on March 26, 1368, recommended, inter alia, to the Administrators
of the Federal Aviation Adainistration and the Fnvironmental Science
Services Administration, the establirhment of a Clear Air Turbulence
Forecasting Center similar to the Weather Bureau fevere Local Storms
Unit at Kansas City, Missouri.

Both the Weather Bureau and the Federal Aviation Administration
support the establistimtent of such a facility, and the FAA ic ready to
provide the necessary coommunication support amd other FAA coordination
required. Included in the Federal plan refercsnced above, is a require-
zment for a forecasting center. Furds for this center have teen requested

by the Yeather Bureau.
BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/  JOHN H, REED
Chairman

Is/ OSCAR M. LAWREL
Hember

/sl  FRANCIS H. McADAMS
Member

Isf LOUIS M. THAYER
Member

Itabel A. Burgess, Member, did not participate in the adoption of
this report.

July 22, 1970,




IRVESTIGATION

1. Imvestigation

The Board received notification of the accident at approximately
1000 Alaskan standard time on December 2, 1963. The investigation
was conducted by the Alaskan Field Office with technical assistance
fros the Board's Washington neadquarters. Working groups were estab-
lished for Operations, Weather, Structures, Powerplants, Airecraft
Systeas, Human Factors, Aircraft Maintenance Records, Flight Dnta
Recorder, and Cockpit Volce Recorder.

Interested Parties vho participated in the investigation included:
The Federal Aviation Administration; Wien Consolidated Airlines, Inc.;
Air Line Pilots Association; Rolls-Royce; Dowty-Rotol; ard the
Fairchild Hiller Corporation.

The on-scene investigation vms completed December 18, 1968,

Ko public hearing was held and no preliminary report i=s issued in
this ecase.




CREX INFORMATION

Captain Milford D. Stanley, 37, vas regularly empioyed bty Wien
Consolidated Airlines, He held airline transport pilot certificate
Xo. 13000114, with airplane multiengite land and Fairchild F-27/227
alrcraft ratings. He also 1eld a current Class I medical certificate
7.th no linmitations or waivers noted.

Captain Stanley had a total of 10,557 hours flying time recorded,
vhich included 5,357 hours in the F-Z27 aircraft.

Captain Stanley completed his initial ground school on the F-27
on April 19, 1960, and qualified as a captain October 17, 1960. His
last recurrent ground school was in April i30S, and he satisfactorily
coxpleted a }2-month check July 30, 1967, and his latest route check
Octoker 19, 1968,

First Officer Jerry T. Svendgard, k%, possessed commercial pilot
certificate No. 1261070, vith airplane single- and multiengine land
and sea, ard instruzent ratings. He possessed a current Class I
nedical certificate that required him to possess correcting lens:s
while exercising the privileges of his certificate,

Mr. Svendgard had 12,087 hours of recorded fiying time. He
completed the initial ground school in the F-27 on Jume 22, 1967, and
checked out in the aireraft on July 13, 1967, as a first officer. His
lotest 12-ponth check was completed on August 31, 1968, with all
maneuvers ccapleted in a satisfactory manner.

Stewaniess Sally lamar completed her initial training on May 8,
1668, and was flignt-checked on August 28, 1968, Her last emergency
training on the F-27 was coapleted May 23, 1968.




APPENDIX C

ATIRCRAFT IRFORMATION

The aircraft vas s Fairchild Hiller Madel F-27B, RV90S, =manu-
facturer's serianl Bo. X9. The aircraft was manufactured in May 1959
ard received an Airvorthiness Certificate fr:am the FAA May 2, 1953.
This certificate was valid at the time of the accident.

e aircraft had accumulated a <otal of 17,134 hours totsal
flying tize, inclmding 73 hcurs since the last inspection. fihe last
inspection vas a Ko, 3 visit of a Wo. 2 check. (There are LQ) hours
betwveen these checks. )

The afircraft was powered vith two Dart-Rolls Royce Model RD A6-51h-7E
engines and Eotol Ltd. Molel 175/4-30/5/13E propellers.

The review of th: maintenance reconris of HLO05 indicated that all
the reguired inspections had been performed and properly certified in
accordance with established procedures of Wien Consolidated Airlines
end accepted by the Federal Aviatisn Administration. The recordse also
irdicated that tliz engines and propellers were veing operated within
their approvel overhaul periads.
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RATTONAL TRARSROPTIATIOR SAFETY BOARD
DEPARTMENT OF TRARSPORTATION
WASHINGTON, D. C. 20551

Decenber 23, 1968

Mr, David D. Thomas

Acting Administrator

Fed *val Aviation Adninistration
Depariment of Transportation
¥ashipgion, D. €. 20530

Dear Mr. Thoeas:

This is to confim the telephone conversations on Deceasber 17
and 17, 1965, tetveen cur Director, Burecau of Aviaticn Safety, and
your Director, Flight Standards Service, in vhich wve pointed out
the findings of our investigalors in the Wien Alaska Rirlines F-27,
FA305, accident at Iliamna, Alaska, on December 2, 1963. Our in-
vestigation disclosed chordwise fatigue cracks at Station 197 both
fore and aft cf the intcard fuel tank access panel on the right wing.
Bech of these cracks was approximately three iuches long.

The Board was convinced by its firndings that neither the X-ray
techiniques utilized in complying with AD 65-24-3 nor the interpre-
tation of the X-ray plates vere adequate to assure early detection
of such fatigue cracks. We understand that these findings and the
prelisinary findings of ycur irspectors resulting from your inspec-
tion slert published December 18, 1968, formed the tasis for a
telegraphic AD issued on December 19, 1353, to inspect all F-27
type atrcrafnt with 5,000 hours or zore tize in service for such
cracks Defore the next 25 nours of flight and to restrict such air-
craft wntil this inspection is accceplished.

We were pleased at the FAA's response to ocur recommendation
snd are satisfied that such inspections and followup actions, vhich
vill e taXen after these initia)l examinations, are essential to
insure against sinjlar catastrophic accidents in the future. We
would appreciate teing Advised of the results of the inspections
required by this recent telegraphic AD.

Sincerely yours,

/s/ Joseph J. O'Connell, Jr.

Joseph J. 0'Connell, Jr.
Chwairzan




DEPARTMENT OF TRANSPORTAYION
. FEDERAL AVIATION ADMINISTRATION

WASHINGTOK. D.C. 2059

U

Honorable Joseph J. O'Coanell, Jr.

Cheirusn, National Transportation Safety Board THE ADM.NISTRATOR
Departaznt of Transportation

Washington, D, C. 20591

Dear Nr. Chairzan:

This is in reply to your letter of December 23, 1968, in which you
regquest the results of the F-27/FH-227 inspections requirzd by our
telegraphic asivworthiness directive (AD) of Decezmber 20, 1968. This
AD vas issued subsequent to the Wien Alaska Afrlines F-27, N4905,
accident at Iliamna, Alaska. The results of the inspections on 59
air carrier and eight general avistion afircraft have been reported.
Thirteen cracks varying in length from 1/4 to three inches in the
wing cover at stations 194 to 204 have been found on eight aircraft,
The total flight time on the airplanes with cracks varied from 25,600
to 28,800 hours. We have enclosed a detsiled summary of the findings.

We are continuing our re-assessment of design and inspection data in
order to detercine the additfonal actions which may be needed to
sssure adequate structural integrity.

Sincerely,

DD e

D, P, Ttonas
Acting Admianistrator

Enclosure




Deceaker 32, 198

F-21/FI1-221 Inspectioas

Carricr ¥o. aircraft ] No. a2ivrcraft | Reamzining § Renacks
require fospected to | to be
iespection date incpocted
S. E. Aivveys | 1 1 0 Negpative Resules
Pledmont ) ) 0 10 Frl-227s, all vader
5,000 kours. Two highk
tive afrcraft ifnspect-
_ed,  Nezative results,
Allegheny All inspections por
raintenance a2lert,
_Nepative reselrs,
Mohaadk 18 toral; oaly & air-
craft over 5,080 hours;
8 fospections:
pogative results,
Kortheast Kegative reosults,
Afr West 11 cracks
N 2701 14" @ STA 704
R. B, (X-tay)
Yota® tire 28520,
490 hours simce las”
fnspection,
X 27210 2 & STA 1938
R. R, (X-ray)
' @ STA 204
R. K, (d)“e
check) not
visible cn
X-xay).
Total time 25620,
630 bowrs since last
fospection, *
K 7461 New 2" crack at
STA 197 detected by
X-ray in larizaticas 17
zvay froa previoes 2087
crack at 198 in external
skin, Previous repair
@ 15900 hours takescare
of Yo" crack. Back in
service., Total time
24440, 220 hours simce
last fospectieoa, "N
2 crack has existed 2%
years and wvas knowa at
tice of repair,
R 2211 2 }* cracks left
viog @ STA 193 at laond
screw hole, Y™ @ STA 197
stacts at hole. Total
tiece 26370, 650 hours
sfnce last inspoction,

-
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Cerrier

No. afrcratt
require
inspection

Yo, afrcraft
fnspected to
date

Remafining
to be
inspectcd

Remarks

N 2705 3/(" G Str, 5
and 1" @ Str, 7 @ STA
198, Total cirs 28750,
90 hours since 1iast
ingpection,

N 27273 2" @ Str., 7 and
1" @ Str. » @ STA 197
left wing, Total tioc
20710, 940 hours since
last fnspection.

N 2717 Suspectcd crack
was not present.

Miscellancous

N 2708 was suspect
Sunday; confirmed no
cracks on Monday,

N 2771 %" @ Str, 5, thru
cuter skin of land rivet,
14" @ Str, 7 thru land on
plate nut and outer skin
@ STA 194 right wing,
Total tice 20530, 9970
hours since last inspec-
tion.

4904 crack
4903 2" to 3" crack

21 Fil-222's

Nc aircraft at 5000
hours (FH-227 N 4215
4700 hours, Scheduled
for inspection 1/6/69)

Avco

N 1004 Regative results,
Total time 576] hours.

-ST East

Negative. 13653 hours.
403 hours since last
{nspection,

Johns Kanville

Negative

IBX

Negatfve, Total time
6848 and 5844 hours,

13 cracks in 8 airplanes.
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AKCHORAGE

2700

Helght Direction Velocity
Feet x 1,000 m.s.1. Degrees True Knots

(Surface) 020 G
oko 10
070 (]
1ko 10
140 1k
150 20
160 20
170 19
185 17
190 18
175 19
1ko 16

360
260
360
360
3L0
010
080
125
120
140
140
1ho
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Height Direction Velocity .
Feet x 1,000 n.s.1. Degrees True Knots

315 33
310 36
305 b2
305 L5
305 32
300 36
300 30

X
2
3
h
6
7
8
9
12
1k
16




TURBULENCE REPORTING CRITERIA TABLE

sy NRCRAFY REACTION | WEAGYIGH INSIDE AMRCRAFT
' Turbulence that momentarily cavies sght, Qucupants may feel 5 slight

| erratc n altude and/or afttude | strain against sest baits or
shouider straps. Unsecured

changes
~ {pch, roll, yew). Report s Light Tovbulence.*
or objects may be displaced

Turbulence Mat coures sPEM, ~3ov? anc some slightly. FoOd service May De

what riythie Dumpiness without apprecabls | conducted and httle or no
. changes in altitude Or attitude. Report a3 | difficuity 13 encountered n
1 Light Chegp. walking.

e P OIP A — P o YR e | .
|

Ca WRE TED U TR R T T s e

_ REPORTING TERM.DEMNITION

. Qceasions! ~ Less than 1/3
’ of the time,

. imermittent - 1 /310 2/3.

‘uenssy  NOde

g-n2-s 21-g9

. Continuous - Morethan 2/3,

-

R LM aME C TUITeIEL. SUMPNEBETERT TURIAL- e -—91-'~\'»-J

1
¥

Turbulence that s similar to Light Turbulence
but of grester intenuty. Changes in altitude
and/or atttude occur Hut the menealt rempims
W pomtive control at all tvmes, It usually
Couses variations in indicated arspeed. Report
o8 Soderale Turselonse .*

or
Turbutence that is simitar 1o Light Choo but of
[ greater intenzity. It Causes rapid bumps or
jolts without appreciable changes in aircratt
sititude or attitude. Report a3 Mederate Ciop.

Occupants feel detinite
strains against seat beits or
shoulder strapa. Unsecured
objects are disiodged. Food
service and walhing are
Sifficuit.

Yurdulence that causes large, abrupt changes
mn aitrtgde and/or attitude. It usueily cavuses
farge varistions in indicated mrspeed. Aircraft
may be momentariy out of control, Report as
Sovere Turbuiones. *

Occupants are forccd_v;-m

tontly against seat Delts or
shouider straps, Unsecured
Ghjects are tossed about.
Food service and walking
Sre iMpOoasidle.

Turdulence in which the aircratt s violgntly
tossed about and is practically impossidie to
control, I may Cause structural damage.
Report as Exreme Tortwinnee.®

i
!
!
L
!

o AT T Sy i

NOTE

1. Piots shouid report oca:
tonis). time (GMT), in:
tensity, whether i or near
clouds, aititude, type of
sircraft and, when apph.
cadle, duration of turdu.
nce.

. Duration may be based
on time dDetween two
locations or over » single
location, Alt locations
thouid be readily «denti.
able.

EXAMPLES:

8. Over Omang, 12327,
Moderate Turbulence, in
cloud, Flight Level 310,
B707.

. From 50 mules south of
Albugquerque to 30 miles
north of Phoenix, 12102
to 12502, occasional
Moderate Chop, Fught
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Level 330, DC8.
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sHigh ieve! turbuience (normaily sbove 15,000 feet ASL) not 4880CIated with cumuliform clouginess,
e iuding thuddeeatorr s, Should b raported a8 CAT (clsar air turbuionce! Dreceded dy the appropriate
HAenBty. of WMt we Taderdte ahed,
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RATIONAL TRANSPORTATLON SAFETY BOARD
DEPARTMENT OF THRANSPORTATION
WASHINGTOK, D. C. 20591

December 30, 1968

Mr. David D. Thonmas

Acting Administrator

Federal Aviation Administration
Department of Transportation
Washington, D. C. 20590

Dear Mr. Thomas:

It has come to the Board's attention that operation of aircraft
povered by the Rolls-Royce Dart engine/Dowty Rotol propeller irstallation
under a regative "g" condition, even at only -0.1g for no longer than two
seconds, can caure autcmatis propeller feathering.

This is a potentially hazardous operational characteristic unless
the 2rew is forewarned of the reason for such auto-feathering and of the
appropriate corrective action. Without this avareness, the unexpected
loss of power and/or the sudden asyrmetric power condition could be
serious, especially if the triggering negative "g" were a result of

atzospheric turbulence vhen aircraft control might alreadr te marginal.
In addition, there is the possibility of engine failure a a result of
the overtemperature that would accompany auto-feathering under these
conditions, if prompt remedial action is not taken,

The automatic feathering systems in question are designed to initiate
auto-feathering when two basic conditions are met: (1) cockpit power
lever setting is above that representing a certain cruise range rpm, and
(2) tae engine torquemeter oll pressure is below & triggering value,
usually set at 50 psi. In addition, there is an interlock arrangement
in the twvin-engine installation so that auto-feathering action can take
place orly if not already initiated in the other propeller. However,
there are two four-engine aircraft, the Vickers Viscount and the
de Havilland Argosy AW-650, in which auto-feathering can take place in
all four propeller systems simultaneously under these conditions.

The reduced engine oil pressure accompanying negative "g" operation
is the auto-feather triggering element. Rolls-Royca has been cognizant
of this inherent characteristic of the Dart 0il systes, and published
information thereof in a March 1945 revision to the various Dart engire

model operating instructions, in the following manner:
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"hegative 'g' maneuvelrs should be avoided where possible,
If, hovever, sustained nega®tive 'g' flight is encountered,
close both throttles to IDLE until normal flight is
resuzed and normal oil pressure is restored. This action
will prevent any tendency of the auto-feathering circuit
to energize through & temporary reduction in oll pressure
fin the torque measuring system.”

Howvever, there has teen a lack of follovthrough in appropriately
apprizing the flightcrews of this auto-feathering node. It is corsidered
that this information should ve in the applicable Airplane Flight Manuals
in consonance with the intent of Section 25.1501 and of Paragraphs
25.1581(c) and 25.1587(c)}{4) of the Federal Aviation Regulations.

It is therefore recomsended that all operators of the affected
aircraft types be expeditiocusly advised on this matter, and that followup
action bte accomplished for twin-engine installations in the form of
Airplane Flight Manual revisions along the lines of the above-quoted
Rolls-Royce advisory. For the four-engine installations, the recommended
rze¢ ‘hod of accomplishing the basic purpcse is to prescribe deactivation of
the auvo-feathering systems vhen turtulence is encountered, or at any
other time regative "g" operation might be anticipated. This second
method is suggested as an alternati-re, or supplemental, method for the
tvin-engine installations.

Th: known affected aircraft operational in this country are the
Crumzai Gulfstream G-159, the Fairchild F-27, the Fairchild Hiller FH-227,
the Vickers Viscount, the Convair 600, the Convair €40, the deflaviiland

Argosy A¥-650, and the Nihon YS-11. Close to 500 airceraft are involved
among *aese types.,

The above recomsended measure, of making these negative "g"
poverplant paenomena and operating techniques common kniwledge among
operatiornal people, is considered the optimum action to te taken at
this time for currently certificated aircraft. 1In consideration of
future certifications, it is presumed that, under a comparatively recent
addition to the FAR's, turbine-powered aircraft will no longer be
certificated with powerplant operation as sensitive to negative "g"
forces. Section 25.932, "Murbine Engine Operating Characteristics,”
now is additionally specific in this area by stating that no haszardous
malfunction may occur under negative acceleration and that "“This must
be shown for the greatest duration expectedi for that acceleration.”

However, we are taking this opportunity to recommend that full
cognizance be taken of the inadvertent negative "g" protabilities when
Judgmer.ts are made, during future certification proceedings, regarding
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compl iance with Section 25.939. Airvorthiness is, of ccurse, involved
as long as aircraft are cccasionally subjected to sustained negative
"g" forces resulting from operation in .xtreme turtulence, with the
atterdant tendencies toward reductions in fuel and oil pressures. It
is suggested that possitle magnitudes and durations of negative "g,"
for which allowances shoald be rade, could te obtained frem flight
recorder readouts of extreze turculence encounters.

A recent airline experience serves as a case In point illustrating
some cause of sur concern. An Alr West F-27 encountered extrege
turbulence on November 6, 1968, during an instrupent apprcach to Korth
Bend, Oregon, MNegative "g" and auto-feathering of the right propeller
vere experienced. Passenger injury was sustained us a result of the
viclent yav induced by the auto-feathering. Appsarently, proapt cor-
rective action by the pilot was largely respousible in averting a
sericus accident. But if the pilot hald been forevarned with the afore-
wentioned negative "g" advisory, it is likely that he wculd have teen
foreamed sufficiently to have circumvented the sudden auto-feathering
ard yaw,

A Bcard representative res discussed the foregoing vith personnel
of wour Flight Standards Service in New York as wvell st here in
Washington. Our technical staff is awvszilable to provide you with
further information or assistance as required.

Sincerely yours,

I8/ Joseph J. C'Connell, Jr.

Joseph J. 0'Connell, Jr.
Chaircan




DEPARTMENT OF TRANSPORTATION ,
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, DC. 205%
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Honorable Joseph J. 0'Connell, Jr.

Chafrman, Natfonal Transportation Safety Board
Department of Transportation

Washington, D, C. 20591

THE ADMINISTRATOR

Dear Mr. Chalrman:

This {s in reference to your letter of December 30, 1968, concerning a
potentially hazardous operational characteristic of afrcraft poweved by
the Rolls-Royce Dart engine/Dowty Rotol propeller cosbination due to the
occucvence of propeller autofeathering in certain negative “g" flight
conditions,

This problem has been under evaluation by the Pederal Aviation
Administration since receipt of information from the Navy on September 30,
1963, that an unwanted autofeather was encountered during flight testing
in accordance with Navy procedures, As a result of these evaluations,

we have requested the manufacturers of the affected aircraft to prepare
and issue sppropriate afrplane flight manuval revisions which will warn
the pilot of the possibility of propeller autofeathering in negative "g"
encounters. This action is in agreewent with your recommendations.
Operators of all of the affected afrcraft are being alerted to this
problem through issuance of an operations alert bulletin. Possible
deactivation of the autofeathering system on twin-engine installations

in anticipation of knowm turbulence penetration or sustained negative "g"

flight is also being considered in discussions with the affected
manufacturers,

Your suggestion to obtain data on possible magnitudes and durations of
negative “g" experience from flight recorder readouts of extreme turbu-
lence encounters has merit. We would appreciate your continuing to
provide us with flight recorder reports of turbulence encounters, We
have already requested advance jata on the Air West autofeathering
occurrence mentioned in your letter,

We will ifnform you of the precautionary instructions that are issued for
the affected airplanes,

§'acerely,

B D Fmes

b, D, Thomas
Acting Aduinistrator




NATIONAL TRANSPORTATION SAFETY BOARD

& :"'I‘:’u, DEPARTMENT OF TRANSPORTATION

Y WASHINGTON, D.C.--20591
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- Safety Information

For Release:

SR 70-71 ADVANCE For
1202} 382-7273

AM Newspapers
Office of the Chairman Friday, Sept. 18, 1970

The National Transportation Safety Board released today
its report on the [atal crash of a Wien Consolidated Airlines
Fairchild F-27B at Pedro Bay, Alaska, on December 2, 1268.
AH 39 persons aboard lost their lives in the accident,

Wien Consolidated Flight 55 had been cleared for approach
to lliamna, the first of three en route stops on its Anchorage-to-
Dillingham schedule, and had begun its descent, Near Pedro
Bay, witnesses on the ground saw a large cloud of black smoke
and five behind the twin-turbop Hp transport. Moments later,
they saw pieces separating and the aircraft spinning to the
ground. Weather at the accident scene was clear, bright, windy
and cold.

The Safety Board determined that the probable cause was ...
"... an in-flight structural failure caused by an
encounter with severe-to-extreme turbulence,
This turbulence was not ferecast and its presence
was not known to the flightcrew. The failure oc-
curred in an area of the right wing {\\ing Station
197 whick had been weakened to an mdote: minate
degree by pre-existing fatigue cracks. ™

The Board's investigation showed that the F-27B right wing
had failed at about 11, 500 fcet, triggering failures of the tail

{over)
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surfaces, portions of the left wing and othier aircraft parts.
Metallurgical examination disclosed that the right wing failed
in the WS 197 area in which undetected and unrepaired metal
fatipue cracks had existed for 14 months, There was no
evidence of other failure or malfunction, or of in-flight ex-
plosion within the aircraft., The Board attributed the eye-
witnesscs' reports of smoke and flame to burning of trailing
fuel after the wing failure.

Meteorological studies by the Board aud by an independent
consultant to Fairchild also showed that severe-to-extreme
turbulence was likely in the accident area at the time of the
crash, and that the turbulence had not been forecast. This was
due primarily to “"the inability of the forecast system to pre-
dict the location and intensity of Clear Air Turbulence {CAT)
in sufficient detail or with sufficient accuracy to permit air-
craft operators to select, with an acceptable degree of relia-
bility, routes and altitudes which will avoid areas of CAT."

The WS 197 area of the F-27B right wing was vovered by a
Federal Aviatioa Administration Airworthiness Directive, issued
No rember 7, 1965, requiring inspection by X ray -- a form of
radiograph -- for fatigue cracking. The Safety Board found after
the vrash that radiographs taken in April 1967 disclosed no cracks
at WS 197 of either wing of the accident aircraft, Radiographs
taken in October 1967, showed one crack in the left wing and two
or more in the rizht wing, The last radiographs, in October 1968,
showed nine or maoare cracks at four locations in the WS 197 area
of the right wing,

The Board said there was "no apparent explanation for the
failure of the Wien airline quality control inspector to detect the
cracks displayed in the radiograph=.” After the cracks had been
discovered by its investigators, the Safety Board recommended
to FAA on December 19, 1968, that all Fairchild F-27 aircraft
be examined immediately for such cracking. In the following
inspections of 67 F-27 aircraft, eight were found with cracks in
the suspect area,

Of the eight aircraft, six were in the fleet of another carrier,
and the cracks in these six "had not bean noted in the aircraft
records,” the Board said. Based on its findings, the Board held
that (1} quality control personnel "are not adequately trained to
read radiographs;” (2} the cracks "were not easily identifiable”
on radiographs; and (3) "some combination” of these factors
probably existed.

Noting that similar radiographic inspections are required
routinely on many other parts of many aircraft, the Safety Board
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said it 'believes that the aviation community would benefit if
increased emphasis were placed on the proper qualification of
personnel charged with the conduct of radiographic tnspections
and with the interpretation of radiographs,

The Board also pointed out that the point of wing failure on
the Wien F-278 showed evidence of possible tearing of the metal
"at a more rapid rate than normally occars in fatigue crack
propagation,” Although the metal tearing could nol be pinpointed
in the pre-accident flight of the Wien aircraft, "it might have
been the result of an encounter with turbulence prior to the sepa-
ration of the wing, " the Board held.

Reviewing the aviation industry's attempts to develop practical
CAT detection, the Safety Boeard endorsed the "Federal Plan for
Clear Air Turbulence' {Department of Commerce Publication
FOCM 6%-2, November 1969), and recalled its own March 26, 1968
recommendation that FAA and the Environmental Sciences Services
Admanistration establish a CAT Forecasting Center, The Board
noted that funds for such a center have been requested by ESSA,

In an investigative finding which was not involved in the cause
of the Alaska crash, the Safety Board determined that the right
propeller of the Wien F-27B had automatically feathered when
the wing failure caused lcss of power in the right engine. Holding,
in effect, that autematic feathering also had been found to be tco
likely to occur in normal operations, the Board recommended to
FAA on December 30, 1968, that all operators of the Rolls Royce
Dart engine/Dowty Rotol propeller combination be advised immedi-
ately, and that the condition be considered in future aircraft certi-
fication. FAA said the problem already was under evaluation, and
FAA issued an operations alert bulletin,




