
i 

P 

. .  . .  . .  

. .  . . . .  . . .  ..... 
. .  

. . .  ... . . . .  . . . . .  . . . . .  . ' j  
. .  

... . . . .  . . .  . . . .  . .  . . ; . . ,  . . . . .  . .  ,.i .... ~~'~., : ,~~,.-,~:~~,~~ . .  
. .  . .  ,.,. . .  . .  . .  . .  ; . . i( >. I 

. .  
j I .., . .  



. . . . .  
~ 

. .  - > '  . . .  . .  - .  
.- . .  

. .  
.. - . -  

.. 
-.. . .  . .  . . . . .  - 

. .  
. .  

. .  . .  
. .  . .  

. .  
. .  

~ . .  . . . . .  

. .  . . .  . .  
. .  

. .  - 
. .  

3u se- 

. -  . .  

. . .  . .  . . .  . . . . .  . . .  
. .  . .  . "  

. . . .  . .  . . . . .  
. .  

. . .  . .  
. .  

. .  
. . . . .  . . .  

. .  . .  
i .. . .  

. . . . .  . .  
: ~. . .  

. .  
, '  - .  . . .  . .  

.:.. . . .  
. .  

. . .  

. . .  
. .  

. .  . .  . .  

. .  
. .  . .  . . . . .  

, . .  

. . .  
. ,  . . .  . .  

. .  . .  

. .  . .  ... . .  . .  
. .  ' .:. . . . .  . . .  . , . :  . . i .  .,. . 
. . . . . .  

. .  . .  ..:... . .  
. .  

. . . . . . . . .  
. . . . . . .  

. .  
. . .  . .  . . .  . . .  . .  

. .  

. . . .  
. .  .>--I.- : ; ;<_. -_ _-. - .  - ....... ... :. ... . .  ... . . . . . . . .  . . . . . . .  . . . .  . .  ... ,.,._-._> . . ' .  ' .  ..:.-. :. , , .:. 

. .  , .i. 
. .  

....... 
A 

. . . . . . .  . .  
.. , .i 

. . . . . . . .  . . . . .  . .  

. .  
. . . .  . . .  . . . . .  

. .  . , ,  . , 
.,. , , ..:. , . .: 

. ..i . ....... 

-..: 
. . . .  . .  . .: ., .: : . . ~  .. 

:\ .: .......... . I .... 
... , 



. .  
. .  

i 
i 
I 

. I  

I :'. 

4 

4 .  
.i ' . 

1 

. .  

. . . .  . .  . ,1' . .  .: : , .:x . . . . . . . .  . . . . . . .  .: . .  
.. \:, :i .. .... . . . .  

.:. ,-.* 
. . . .  ... .>?...'"i-.. ..'..;'.,% . . . . . . . .  .... 

. .  



mcsu%Mi 
Pe!xw~y6,2983 ....................... 11 

Si- Fa& Solnh Dakota, 
T 9 e c e . n b a  20,1983 ...................... 17 

Akron, Ohio, 
September 30,1984 ...................... 35 

Seattle, W a s h i n g t a n ,  
octoser18,1984 ....................... 43 

Mian5, Flaida, 
Novenber 11,1983 ...................... 53 

i i i  



Fflc Ho. 5119 
Aircraft Operator. 

Aircraft Type and Registration: 

Location . 
Date md Tfme 

k c u p a n t s  on Board 

Injuries 

Afrcraf t Damage 

Other @&age or  In ju ry  

Type of Occurrence 

Phase of Operation 

. .  

- 

. .  . . .  . .  
. . .  

_ .  , 

.United Airl ines .  n i g h t  310 

Boeing 767, Y609UA 

Denver. Colorado ' . 

August 19. 1983 a t  1820 nauntain day l igh t  .t& . ' . . . .  .~ 1 : 
Crew: 3 passengers: 197 

Crew: None Passengers: None 

None 

!lane 

Loss of Fower 

Normal Descent 
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. i n  p r epan t i on  for a landing a t  t h e  Stapleton Internat ional  Airpart. .&aver, ' W a r : .  

R 295. Uhen the caotain  advanced t h e  engine t h r u s t  levers f r o m  the f l i g h t .  idle,.' :" ' 

posit ion.  the left  engine surged and exceeded i ts  maxinum .;xhaust g a s  temperatme '.. 
(EGT) l imitation.  Abjut 18 seconds later, t h e  r i gh t ' eng ine  surged, and exceeded- . " '  ~ 

its EGT 1iz.itation. Tha fli 'ahtcrew s h u t  down both enpines i n  order . t o  prevent . . 
damage, declared a n  mergency, i n i t i a t e d  the in- f l ight  engine restart procedures.. 
and successful ly  r e s t a r t ed  t h e  engines near 15,000 feet. Air traffic con t ro l ' h ad .  . ' 

cleared the  airspace below t h e  f l i g h t  and provided t h e  f l ightcrew w i t h  a di.rect._ . . 
mute t o  t he  airport during t h e  emergency. The f l igii t  subsequently landed a t  ' '  ' ' ' 

Stapleton without furtner incident. . There were no i n j u r i e s  to passengers 9r crew: 
as a result of the incident. 

The incident  occurred during a descent f r o m  f l i g h t  level  (FL) 410 to FL :24d ' ; 

. .  

Prelitsinaty invest igat ion i n t o  the inc iden t  indicated tha t  'the reasms , . , 

for t he  malfunction of the P r a t t  & Ifhitney JT9D-7R4 engines were probably t h e  . . 
r e s u l t  of engine design and maintenance. R l t h o q h  t h e  f o r w t i o n  of ice within . . ' 

t h e  engine was also considered a p o s s i b i l i t y  dur ins  t h e  early s t aqe s  of the :.. ' .  

imes t iga t ion .  f u r t h e r  inves t iga t ion  s h e d  that i c i ng  would not have c a u s e d .  ' 
t h e  problem based on simulated tests in severe  icinp conditions.  . . .  

engines. including shutdowns subsequent to the inc iden t  itivolving United . . 
Fl igh t  31C, pwmpted a lengthy fnvest igat ion by P r a t t  & Whitney, i n t o  t he  
malfunctions condition termed "sub-idle stall." i n  coooeration w i t h  the, flati@i.,. . '.:.; 
Transportation Safety Cwnt and the Federal Aviation Administration (FAA). End:. . .  

. .  . .  

. .  
A feu orevieas malfunction5 which wsulted i n  shutdowns of t h e  'JTSO-rn4. '. " . ' ' '  

. .  . .  

. .  

. .  . .  . . . .  
. .  

. . . .  
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:with aircraft  matjufacturers and air  carriers which use the JT9D-7R4. Several 
mnufacturer service h l ie t im and an airworthiness directive were issued to 
operators apwising then.of the problem, setting forth interim corrective 
measures and e l i c i t i n g  specific .operational informatfon to assist t h e  invs,tigat.ion. :' 
Fotloiting extensive tests by P r a t t  & Uhitney from August to tiovenkr of 1Y83, 

fuel nozzles which ,sfgnificantly .educed engine combustor efficiencies. This  
csndition prevented the' f l ightcrew of United F l i g h t  310 fmm obtaining additions?. ' ' ' 

t h r u s t  frun the engines: Corrective actions taken to.are-rent recurrence of 
the problen as a result..of the investigation were as follows: 

1.  0perator;Sulletins issued to require a higher minimtm~flight i d l e  

: it was determhed .that the sub-idle stall condition .occurred because of contaminated '. . .  

. .  

engine speed: . .  

. .  

2. Technical directives issued requiring an increase i n  the m i n i m  fuel 
'flow scheduling and retrofit of a neu fligbt idle camfor the'fuet. 
control. units.. . .  . .  

3.. ,Tighter manufacturer.limits for rework and overhaul' of Hamilton 
. .  

Standard fuel contra1 units to control fuel schedule Cshifts.*'  ' 

. .  

4.' Serifice bulletin issued to esbblish a retrofit.deadlfne of ' . 
Oecember 30, 1933. 

. .  5. An in-service fuel nozzle c l d n g  or replacement pmgran established. 
and wde mandatory by 'an airworthiness directive. 

cbnslusiom and findings of probable cause and related factors. 
The attached.Brief of Aviation Accident con.ta?hs the Safety Board's 

h/ J I M  BVRNETT 
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National 
?ransportatbra 

Washington, D.C. 20594 1 
. .  i Safety Board 

-1 

File No. 2312 

Aixraf t  Gperator : arion, Inc. 

Airolane Type and Zegistration: Gulfstream G-159. N68T6 

Lozaticn : Tri-Cities Regional Airport, Blountville, Tennessee 1 
Oate and Time : July l;, 1583. 2108 eastern daylight time 

Persons on Board : 2  

~ 

i 

i 

In'; .I z r  es 

Aircraft  0ama:e 

: Kone 

: "Jstroyed by Post Crash Fire 

Other Damage o r  Injury : None 

Type of Occurrexe : Overrun 

Phase of Opnration : Lapding ro l l  

_i 

The airolane dooarted Knoxville, Tennessep. a t  2049, operatinq a s  TAG 009. i 
The cargo consisted of 4,343 pcunds of hazardous r a t e r i a l .  i n  two shiments:  I 
four mil l icuries  of Yttrium 50 radioactive material,  i'N2952 H.O.S. T.vx A, and two ? 

packages of 3542 and 3703 curies of Irridium-192 radioactive m t e r i a l ,  T.yw 3. 
i 

The Yttrium 90 container conformed to the DOT Soec. 7A req2irements. The tyoe 
i 

B containers were approved by the Department of Eneiyy (DOE). ?he f!ightcrew was 
! 

aware of the nature of the cargo on board. I n  addition to  the cargo, there *as 
6,000 pounds of fuel aboard. The takeoff gross weipht was 32,411 pounds, and the 
estimted landing wei9t.t was 31,511 pounds. i 
was, i n  p a r t :  25,023 fee t  scattered; v is ib i l i ty- - 7  miles; tenperature--8COF; 
deupoint--640F; w i n d  300" a t  6 knots; altimeter--30.04 inch Hq. ;he scecia: 

wind was recorded as  180° a t  3 knots. Official  sunset Y ~ S  2048 w i t h  a rjeriod 
observation t?ken af te?  the accident was essenr ia l ly  the same excest t h a t  the 

o f  twilight to  2128. 

The surface weather taken a t  2045 by the Natisnal Weather Service o!)server 

The f l i gh t ,  conCiiCted under instrunent f l i g h t  rules  ( I F R ) ,  was uneventful 
u n t i l  the airplane arrived i n  the terminal ?rea and was c l ea re i  f3r the vizuai 
approach to  runway 4. The wf3ther was W R .  A t  2104:?7. the airplane was a t  
5,;?!30 f e e t  (a i rpor t  e;evatlon 1,5OC ree t )  a n d  the flightcrew reported an indicated 
airspeed cf 250 knot;. A t  2 :06 :35 ,  tile a r r iva l  control ler  told the f l i g h t  to  
sw.itch to  tcwm, and asked i f  t k  flightcrew " wi l l  be able to  get dJwn f o r  
[runway) :os: _: .  The p i lo t  responded, "No problem." 
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since the f l i g h t  had not contacted the tower. Conversations between the arrival 
and local controller followed as they tried t o  determine if 1 A G  409 had changed 
t0 tower frequency. A t  2107:22, TAG 409 transmitted "Tower, TAG 409 on final 
fo'r four," and t h e  tower controller cleared the f l ight  t o  land. 

A t  2106:Sl; the local controller cleared TAG 409 to  land "in  the blind," 

down." This comnent was not transmitted bu t  was recorded on t h e  interohone. 
A t  2708:12. one of the pilots made'a series  of comnents on an open microohone 
abovt "get t ing on the brakes," and then  an emergency locator transmitter (ELT)  
signal was heard. 

A t  2107.:53, t h e  tower controller said "(Unintelligible) tiad better get  on 

chain l i n k  fence. The airplane exploded and burned, The flightcrew escaoed 
w i t h  no injuries. 

The airplane ran off the runway, over an embankment, and collided wi th  a 

w i t h i n  7 miles 0.; t h e  airport; t h e  f i r s t  off icer  was flyinq. The captain said 
The flightcrew said that  t h e  f l i g h t  was uneventful u n t i l  t h e  airp?ane was 

Tri-Cities Airport. I l e t  him sit  there long enough so t ha t  h e  could see what  
t h a t  he knew they were high. "He (the first off icer)  misjudged on comina into 

%?as happening, and t h e n  1 said a t  t h i s  particular point, ' I  w i l l  take t h e  aircraft ,  

you on the ground exactly why.'" 
it's my judgment aad I would rather iont inue.  this  avproacn and I ' l l  explain t o  

not descend until he saw the airport. I J h x  he did see it ".... I got jananed i n  a 
l i t t l e  b i t  t ight  .... By t h e  time I saw the runway, I was. i n  mv o9inion. tGo close 

The first officer said t h e  v is ib i l i ty  was redgced by haze and that  he d i d  

. .  . .  

. .  

I 
I 
' i  

o f  7,700 feet to 2,200 feet mean sea level (about 700 feet above ground level 
The performance study of the flightpath was conducted from the  al t i tudes 

(AGL)). A t  2.3 miles fmm t h e  airport,  the airplane made a s l ight  r i g h t  t u r n  

descent tO.2,600 feet  per minute. The last radar return was 1.45 miles from 
and then a sharp left t u r n  (27.50 ang le  of bank) and increased the rate  of 

the runway .threshold, a t  700 fee t  AGL. None of the  calculateo indicated ai rspeeds  
was helow 200 knots. 

'The airplane was configured 7roperly for  the landing; and landed on runway 4. 
The flightcrew believed t h a t  the zpproach speed was V 
witnesses, t h e  a i rcraf t  tcuched down about 3,500 feet eyond t h e  threshold of 

'gf plus 5. According to  

the 6,099-foor runway- The required landing distance for the'airolane was 
calculated t o  have been 2,600 feet. .The captain reoorted.that a f ter  he got no 
response from nornal braking,  he med the emergen-y brakes. There was evidence 
of wheel bricking on t h e  runway, beginning a b u t  3,723 feet beyond ttie runway 
threshole, which consisted of four d i s t inc t  black marks--these marks continued 

showed no irregularities.  Further. there was.eviderice of heavy braking a s  
beyond the departure end of the runway. An exami-,ratjon of t h e  wheel brakes 

ation of t h e  discs. Consequently,.it is apparent tha t  t h e  wheel brake system 
indicated by the imprints of three, pucks on each brake disc and the discolor- 

functioned properly throughout the.landing roll. 

selector has selected to the' n o r m a ?  position, and t h e  parking and mrgency 
Furtker' exazziration disclosc-d that  'the parking and &rpn:y brake 

brake.s'-:tle valves were not . in  position to port f luid pressure to the 

. .  .. ... . 
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emergency brake pressure side of the valve. Also, the &nerge&y. brake'5u : '. . :  
handle wzs not  extended. This evidence verifies t h a t  the captain did not USe'..~..--.. 
the emergency brake for stepping. 

about 45 minutes after the accident. The containers were not damaged and no. . . . 
radioartl've material w s  released. 

. .  . . .- 
.. . 

. .  
. . . .  . .  

The three ccntainers bf radioactive material were i a  a fuel f i r e  for. 
. .  

. .  

The Mational Trmsprtation Safety Board determined that the cause of. the .. 
accident was the misjudgment o f  airspeed and distance by the pilot-in-comnd, 
and @e failure of the pilot-in-conmand to pzrform a go-around. Factors,relati'n¶ 

facilit ies - visual approach slope indicator not operating; the fence and the 
to the accident were: light condition - dusk; weather condition - hare: airport 

d i r t  bank the airplane struck. . .  

See the attached acc'dent brief. 

/ S I  PATRICIA A. GOLDMAN 
Vice Ch&rntn 

/Sf G.K PATRICK BURSLEY 
Member 

. .  
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BOE5RSS P f Z V t  tdVfScd tbr t  the PSA &iStr.ft -88 I2 
Ilt 1745:3&, after cb8a~ing to the torer frqaency, t b t  

e-cXock m d  3 aZler, OD .e base CUSP to r p p ~ a y  29x, Tkc  Bonrarr 
pflOr KkEwxedgtd  m b  S8ie Ire &ad the traffic, The BonSnZi pSfO+ 
rgrint W I U  eaationed about possible r8kc trrbdloce and w r s  
cfckrcb to had, 

A t  1747:(?0, the Bouenaza pf lat  cal led t h e  t o u e r  i n  an 
e x c i t e d  WOtCe.  H e  r e p o r t e d  f h 8 C  'somechfug b l e w  up here io t h e  
r l r  m d  t h i s  thing is r b o a t  to  c b r k e  r p 8 r t .  I'd l i k e  to core 
r f g h t  on in," Later. t h e  pilor r epo r r ed  t h a t  a t  2 riles ers t  of 
the  a f r p o r t  u h f l e  on f f t a l  rpp ro rck ,  the a i r c r a f t  s u d d e f 3  
pitch& I Z ~  and flipped ovzf. A f t e r  r ecover lug .  he uas rble  to 
contiuse t h e  approact, end l e n d  crfely, 

dn exaa~iartlon of the  r f r c r r f t  a f t e r  It landed r e r e s l e d  
t h a t  t t c  V - t a i l  w a s  d a a g e d ,  The le- .d iSg edge o f  t h e  right 
8tebillrcr vas d c f o r r c d  dounurrd about  1 3f4 inches rnd  its lover 
8Lin  w a s  backled be toeen  the  f r o n t  8ud rear apars. The front s p r r  
of the r i g h t  a l e r r t o r  { rudderva tor ]  vas t v f s t e d ,  Skin on both 

w a s  e v i d e n t  , 
r~&derrrtors -81 deformed, bo preacc iden t  =rlfuacttcn or f a i l u r e  

T h e  1751: curfrce v e a t h e r  obrtrration at the Tucson 

rcrrtered. 25,000 feet thfn orercrst; r i s i b i l i t y  - SO mixer; 
I~;cm8ttonrl  b f ? p o r t  VRSZ 3.500 f e e t  r c a t t e r e d ,  9.0~10 feet  

rrltfreter - 30-13 iuchto Bg. 
tenperatore - 5F P; dcizpoint - 42-F: v l n d  - 360 - r t  6 knots; 

pot knom, Eovcrer ,  et rite t i m e  of the  I605 roandiug  a t  Tucson, 
t h e  winds  r l o f t  vere: 

The t r r f f i c  p a t t e r n  vlndr rt t h e  t h e  of t h e  a c c i d e n t  are 

A l t i t u d e  {feet r b o r e  Df z t c t f a n  Speed 
sea lercl)  <-true) (knots) 

Surfrce C2.582) 

4 .b29 
3.536 

5.366 
6.365 
7,365 
8,294 
9,120 
9,917 

2aO 
290 
287 

289 

284 
280 
28.5 

287 

287 

8 
11 
12 

I6 
L5 

18 
19 
19 
18 

Zhe 1605 sounding shoved a l s o  e s t r o n g  s u p e r r d i o b a t i c  
lrycr between 2,906 feet r r d  6.965 f e e t  - The l r p r e  ra te  i n  t h e  
layer was -3.9 C per 1.000 fee:. 

. .  . . . . - . -. . . . .  - _._. 
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a f r p l k e  gecerotes P wake u b f l e  fn Elfght end wfagt2p rortlcer 
can $ersfsr fo: a per iod of time. The 8 t re tg th  of t h e  vertex is - 
goreaed br tkc r e lghP ,  speed,  and ohrpe of t be  wLng of 
genezre ing  afrcrafr. The vortex 2s s t r o n g e s t  rhee the  generating 
a i r c r a f t  io heavy, clean, on& slow. The E t r e r g t h  of the  rortez 
diminishes ufth tist and r2irtrnce behind t h e  generattng a i r c r a f t ,  
and otnonpberfc tilrbulence baotens the breskup. 

&ZCOTdfPg to the b L w S U ' 8  InfOm8t%oE &ancSZ (&nn), Caliy 

l l f g h t  tests bove sbovn t h 8 t  r o r t f e e s  from a l a rge  
a i r * - a f t  sink at  a ra te  of up t o  400 t o  500 f a c t  p . e ~  rxinrrtc. 
Generally, tbe rorcices r t o p  e i n t f n g  < l e v e l  off) after s e t t l f n g  
sbout  300 feet. The AIW tecoanends t h a t  p f l e t s  fly 8t or  ebove  
t h e  flSght path  af JS large a i rc ra f t  t h a t  i n  Iaadfng on P p a r s 1 l e I  
runuay that  is closer than  2,500 feet. The p a r a l l e x  rrrnuaya (29L 
L 2?P) at c b e  Tucson I n t e m c t i o n a l  Ahrport were akcut 300 feet 
apart. 

revealed that  t h e  upse t  t h e  BOKanZa b i d  eccountered  was i u  :be 
& rerfeu of t k e  r a d i o  t r a n s c r i p t  and radaz inforaatiou 

vicinity of t h e  po in t  f t s  Cl igh t  path had c roosed  t h e  f l f g k t  p a t h  
of t h e  aoefng 7 2 7 .  When t h e  upnet  occur red ,  t h e  B o ~ a n r a  va8 

efnfsae 2-mfn.ute r e p a r a t i o n  i n t e r v a l  recornended by t h e  hIN. At 
folZowfng 60 to 65 8eCOndS behind t h e  3ae ing .  r a t h e r  t han  t S c  

t h a t  t h e ,  t h e  Bonanza's speed  w a d  about X60 knot8, w e l l  above 
L t s  runeorering speed of 124 knots.  

determined.  Eoverer. t .  Bonanza's t r ansponder  reply fableszed 
T k e  exact X o c o t * m  of t h e  encoilnter could not b e  

t h a t  L C  br9 descended f. .  3,500 f ee t ,  about 11 sccor.ds b e f o r e  
crocrrlng e b c  fligks path of t h e  3oeing. A t  t h a t  p o i n t ,  t h e  
B O D a B Z a  was about 1,000 f e e t  t o  t h e  r ight  ( s o n t h e a a t >  of t h e  
Boefng's ground tract- When t h e  Boeing had  passed  t h a t  oic:aity 
about 6 0  seconds  esrlier. f t  Pas in a l e f t  t u r n  a t  3,900 feer .  

r l t i r r r d t  vonld have been f r o a  287'ro 2 9 0 ' 8 ~  11 LO I2 knots .  If 
I n t e r p o l a t f o n  of t h e  I605 winds a l o f t  r h o r r  t h a t  t h e  wind a t  fhat  

hare d r i f t e d  t o  t h e  e d s t - s o n : h e a s t  about i.000 feet p e r  =inUte ,  
ttie wlnd aloft had reaa ined  f b e  6aee. t b r  w.%ke turbulence roold 

o l t f r a d c s ,  aad tsffe i n t e r v a l s . )  
< S e e  Figure I for 8 GepicLicu of the a i r c r a f t  f l r g h t  p a t h s ,  

concEu8ions. findings of probable  cause ,  and r e l a t e d  f a c t o r * .  
The Ettrtched B r i e f  of Accfdes t  cortalns t h e  S a f e t y  Board's 

BY TEE HATXORAL T E & Y S W ~ A T € O ~  SAEZTY 
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Occurranca t I  VORTEX 1UnDULIWCE L H C O U N l E R E D  
Phesr of OIer lC ion hPPROACH 

i 



Aircraft  Operator: 

Airplane Type an2 Regist-ation: 

Location 

Date and Tine 

Personr on Eoard 

In jur ies  

Aircraft  Oamge 

Other Damage o r  Injury 

Type of Occurrence 

Phase of Oper-:tion 

Ozark Airlines, Fl ight  650 

Mcbnnell Douglas DC-9-31. N994Z 

Sioux Falls  Regional Airport, 
Sioux Falls ,  South Dakota 

December 20, 1983, 1317 central standtrd time 

Crew-5, Passenqers-81 

Crew-2 minor, Passengers-None 

Substantial 

Snow sweewtlr destroyed, operator f a t a l  

Collision %:ti; wkjcle 

Landing 

f l  
i n  

ight  p l d n  a t  1253 and climbed t o  i t s  a s s i y e d  a l t i t u d e  of l 1 , O G O  fee t .  Tne crew :tined- 
The Ozark f l i g h t  650 departed Sioux City, Iowa, on an instrument f l i g h t  ru les  (IFR) 

and l is tened to  the Sioux Falls  Autopati- Terminal Information System (ATIS) broadcast 
shor t ly  a; ter  takeoff. The f l i g h t  was handed o f f  fror Sioux City aonruach contra? to 
Sicux F a l l s  apwoach control a t  130'0. The aooroach coS?ir3l1er issued descent instruct ions ; 

650 was cleared for  the approach a t  13i l .  A t  1313, the approach contro l ler  directed 
t o  3,400 f e e t  and vectors f o r  intercepting the runway 3 :LS approac!, course. F l i g h t  i 

t h a t  the crew ccntact Sioux Falls *-:.ter. The c o n t r o l l m  stated tha t  a t  t h a t  time h e  
! 
i 

observed F l i g h t  653's radar return t o  be 4 miles from the Runway 03 outer marker which 
i s  5.7  n i le5  f ro3 the threshold of Rlinway 03. The captain acknowledged :he instruct ion 

i 
i 

b u t  did not contact the tower. "hen the alrolane was on f ina l  approach, about 2,s 
e i l e s  from the runway, tke local control ler  ini t jatec '  a c a l l  t o  Ozark 650, to which 

i 

t h e  captain responded. The control ler  then cleared the f : i g h t  t o  land and qave the 
1 
! 

current runway v i s u a l  ranqe (RVR? a s  3,503 fee t .  He a id  not advise the f l i g h t  o f  i 

the snow remva! ooeration i n  progress on Rungay 03. i 

: !  

The crew stated t h a t  :he.$ f i r s t  saw the ground and the approach l i g h t s  a t  about l i  
2Or: f e e t  above the ground, and then saw the runvia:,. Because the ATIS repsrted i 
bloaing snovi, t h e  crew expe:ted to see, and were no t  surorised t o  see ,  snow blon inq  ' j  

acrosc the runwy about 2,533 f e e t  beyond the threshold. They saw a l so  t h a t  an area ! i  

o f  owe!xent over 75 feet. wide alGng the runway center l ine  was c lea r  of snow. The 
crew s ta ted  tha t  ED informt ion "as t r anmi t t ed  t o  them s i t h e r  by ATIS, appma& 
c o n t r o l ,  o r  loczl c m t r o l  concerning s r . ~  renaval operations. 

. =  - 3  
! i  1 
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7he airplane made a smooth touchdown aboct 1,000 f e e t  fron the thrr:hold. The i 
spoi lers  deployed and the copilot,  who was flying, u;is jus t  beginning t o  ac? ly  

w i n g  struck s large snowswee?ing vehicle which was t ravel ing i n  the same dintct ion 
reverse t h r u s t  when the airplane mtered  a cloud of snow. A t  t h a t  tinie, t h e  r ight  

to the right. of the runway centerline. The crew strtted tttat a t  no time did t1sc3 
see a vehicIe o r  E r o t a t i n g  beacon, they thought  tbe snow cloud was the Fenorted 
b;owing SGOW. 

i 

f lash  f i - e  erupted from the fuel clouri escaping fro?? the separated wing. The a i r -  
Thz r igh t  wing was segarated f ro3  the airplane by the innoact, and  a large 

Piane ..;iewed to  the r i g h t  and continued along ttie runway i n  the landing direct ion.  

approxh end of Runway E. The collisio;, occurred about 2,200 fee t  f r o m  the aoproach 
I t  went O f f  the rucway on the l e f t  side and and cam t o  r e s t  4,125 fee t  from the 

end of the runway. 

The passengers evacuate6 the airplane using the escaoe s l ides  a t  the two foward  
exits. There wer? no in jur ies  t o  t h e  passengers and t h e  three f l iqhtcrex  mmbers. 

wzs kil led.  
The two ?:i7ht ? t tendar ts  were treated fo r  rnifioor injuries.  The snow;weeDer operator 

Hitnesses @riving on the paral lel  taxiway saw a large  f i r eba l l  which rapidly 
died out  and a l s ~  a fire on the flrselage o f  the airplane which extinguished as  i t  
traveled dcun :he runway. There was no f i r e  when the a i rp lane  came to res t .  The 

guished by f i r e f igh te r s .  
broom sweeper's wreckage renained on the runway burning,  and  the f i r e  was extin- 

During winter mnths a t  aar.  a i rpor t s  i n  the north, runways. taxiways, and the 
a i r  c a r r i e r  ramp areas o f  the a i r p o r t  necessarily are  cleared of snow while they 
are  bein9 used by landing, taxiing, and pari.inT a i r c r a f t .  All vehicles operating 
' G ,  o r  adjacent to,  usable runways or  taxiways are required to  be equipped with 
two-way radios and wst be i n  contact with the tower o r  be escorted by a vehic!e w i t h  
d two-May radio in con:;lct w i t h  the tower. A17 cclmnicat ions between such vehicles 
and the tower a r e  on the ground control frequency of 121.9. 

The sweeper was a comercizi  Snowblast Vehicle with a q s s  weight i n  excess o f  
34.600 pounds, a d  Mas equjpped w i t h  a two-way radio, standard v:%icl;lar l i g h t s ,  
and ?q SAE ;tanc;arj 10-inch, 350° amber ro ta t ing  beacon on  to^ of the cab ro3f. 
Witnesses s ta ted  tha t  they had ob-erved the beacon cperatinq when the sweeDer was 
on the runway. The sweeper began work on Runaay 03 about 1230 and mde 4 to 6 
swaths the f u i l  ?ength of Runrtay C3 &Jrtt:q !?e operation. Because of  a i r  t r a f f i c ,  
t he  c-nt rc l  toker hrd directed the sweeper to $ e w e  the runway three times. The 

no fu.-ther comunicai ions were nad between the sweeper operator and the control 
l a s t  tine the sweeper operator was i n  contact w i t h  the tower was a t  :304:40, and 

tower. It  took the s.weewr 5 t o  7 minutes to traverse the iengtk o f  the runway. 
A t  the ti%e of the acc iden t ,  t5e  swe2per was t rare i ino  northeast on Runway 03 about 
1.553 feet frop: the appr,?,;n end on the eas t  s i d e  O f  the centerline. There Mere 
tiio rumzy  e x i t s  i n  the v ic in i ty  of t h e  accident; one service road located aLout  
!,0?3 f e e t  sway, and one taxiway a t  about 2,305 f e e t  from Che Runxay 03 threshold. 

A t  t h e  t i n e  of the accident, runway sweeping was necessary and was in progress. 

schedtiied s h i f t  a t  0303. itit the t i r e  o f  the accident, h e  was acsigned to  t h e  con- 
blned pos i t i ons  o f  c!eaPance deliveryiground ContrOl/iocJi control,  (GC/LCj, haying 
ass~;ed the5e d u t i e s  a t  1333 and he had been on d u t y  ?or 5 Liows. 16  minutes. 
hours 53  ~inu:c5 were togged on Operat i22 Dositions within the f a c i l i t y  
(9.2 = !+B, CG:i!: = l t25j .  &fore reporting f o r  his assigned s h i f t ,  he had been 
o f f  duty for  15 continuous hwrs.  

Ort tse d a y  cf the accident, the a i r  t r a f f i c  contro?ler  reported f o r  h i s  sorna11y 

- 
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he receive1 a normal position briefing from the  control ler  he was relieving and was 
advised tha:  there was an aircraft  on the runway 3 ILS f inal  approach and Sweeper 7 
( the  Snvolved sweeper) was on the runway. He s ta ted t h a t  operations were noma1 
and Sweeper 7 was being directed on and off  the runway between arr iving arld d e p m t i n o  

a t  the time of the accident.. He s ta ted t h a t  he received 3 verbal hand o f f  of Ozark 
t r a f f i c .  H; s ta ted t h a t  the runway l i gh t s  were on their hig;rest setting ('step 5) 

650 from the approach coc t ro l le r  when t h ?  f l i g h t  was about 70 miles southwest of t h e  
a i rpo r t  and that  the f l i g h t  d i d  not report GQ the tower frequency. He then  asked 
the approach control ler  t o  " h i t  02550 a g a i n"  and  that  he  then i n i t i a t ed  a call  to 
the f l i g h t  on tower frequency and t h a t  the f l i g h t  responded to  his c a l l .  H2 theft 

whether Ozark 650 had i t s  landing l igh ts  on or  n q t .  
cleared the  f l i g h t  to land and issued the RVR. He s ta ted  t h a t  he could not reca:l 

The GC/LC control ler  s ta ted  tha t  upon assuming tke CG/LC operating positions, 

The t ranscr ipt  o f  tower comnunications shows tha t  neither the approach con- 
t r o l l e r  ,lor the local control ler  advised Ozark 650 of snow remova: operatfons. Also 

of Gzark 650. The t ranscr ip t  showed t h a t  i n  the 12 minutes preceeding the accident, 
the local Controller did not cornunicate with Sweeper 7 af ter  he took the hand off  

the sweeper cperator, clearance to cross on intersecring runway, and clearance off 
the control ler  had s ix  conunicat ions  with Sweeper 7, involving position reports by 

the runway for  a landing zirplane,  t h e n  back on the rtinway. The  l a s t  communication 
between the control ler  and Sweeper 7 occurred aboi;'. 6 minutes before the accident. 

Investigators questioned the  CG/LC controIler  a s  t o  when he l as t  r-xalled see- 
rng Sweeper 7. He s ta ted  t h a t  he knew tha t  it had crossed Runway 33 southest booucd 
towarc the 2pwoach end of Runwzy 03 and t h a t  he had l o s t  s i g h t  of hi% a t  t h a t  time. 
k'hen the CG/LC control ler  was questioned 2s to whe.-e Sweeper 7 was when he i s s w d  
t h e  l a n d i n g  c!earznce t o  OL..rk 650, he s ta ted he did not know where i t  was. 

Decmber 15. 1933, a Japan Air Lines hoeing 747 cargo f l i g h t  was cleared by the 
Two other s i m i l a r  incidents have been inwst iga ted  by the Safety Ooard. On 

Airport. fit that  time t h e  runwaj visual range in  the touchdown zone was I000 feet 
local con t ro l le r  to ?and on Runway 06 r i g h t ,  a t  the Anchorage, Alaska, International 

i n  fog. Two minutes 'later the  ground controi ler  cleared an Airport Authority oitkup 
truck to  d r ive  easthound on Runway 06 r igh t  t o  nake s Tapl2y run to check the 
brakins action of tiit runway sl!rface. The ground con t ro l ie r  s ta ted t h a t  he requested 

aware t h a t  the 747 had been cleared to iand. The local con t ro l le r  was busy with 
clearance from the :oca1 ccnrro1ier t o  ai1OW :he pickup on the runway. He was not 

other  connrunications and was not sure i f  he acknowledged the request from ground 
contro!. however, the grouno CGntWl:er believed the iocsl  controlier sa id  "okay." 

The crew of the Japan A'- Fines B-747 statsc they did n o t  see the vehicle 
p r io r  t o  tile co l l i s ion ,  which occtirreC about i0Xl f ee t  beyond the runway threshold 
while the a i rplzne 's  main gear wa; on the gmund b u t  before the nose had been 
lowered from the landing a t t i t ude .  The vehicle 's  l i g h t s  2nd ro ' j f t jng  beacon were 
on a t  the t ine .  The crew observed ri l a ; ?  f l ash  2nd f e l t  a j o l t  under the ai rplane 
a t  which time the antiskid inoFeratiuc k:zrniqg 1igi.t illuminated, folto~,+ed shortly 
thereafter by ar: indicjtion of nurnber 1 hydratilic system inogerative. a7ti'ouqh 
the en t i r e  wheel truck asserbly *..:as sc7arated fro% :he l e f t  brdy gear,  the castdin 
was ab!e t3 slow t k  aicD?dne 2nd t u r n  off  t h e  runway. There xas no mzjor daFace 
t o  the airplane.  The pi~;Cu;i  truck wzs 2?eS:rmy~4 and t h e  driver rece'voed serio1;s 
i n j w i e s .  
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On March 3, 1384, a t  the Greater t incirnat i  Airport, a Piedmont ASr?ines b e i n g  
737 was forced t o  make a go-around a f t e r  touchdown on Rumray 36 in a-der to avoid 
seven snow remval vehicles operating on the runuay. When the Piedmnt f 1 ; q h t  was 
approximately 15 miles from the airport and under the control o f  Cincinniti Approach 
Control, the local controiler had given the ground controller aoproval to c lear  the 
snow remvel vehicles anto Runway 36. The sn@w plows were proceeding northbound on 
the runway i n  a "V" formation and were accompanied by a n  autonobile xhich maintained 
corntunication w i t h  the ground controller. 

The airpla?? contacted the tower when a t  the outer marker and was cleared to 
land by the local control7er. There was no coordination or  canversation between 
the local cor.trolier an6 grouqd controlier concerning the vehicles on the runway 
when the landing clearance was issued. 

The weather was reaorted as: cei?ing 3GO fee t  obscured, runway visual range 
!ZOO feet  ir? snow and blowing snow. As the airplane tntiched down on the runway. 
the captain saw a rotating amber beacon on one o f  the vehicles and in i t ia ted  a qo- 
an3und imediateiy.  The airplane l i f t ed  off and passed over the vehicles with an 

occurrence. 
estimated clearance of 10 feet .  I t  landed safely a t  the a i rport  following the 

The National Transportation Safety Board determines t h a t  the probable cause of 
these accide"tts were Inadequate Control Tower Service by k i r  Traffic Control Personnel 

zeil ing; and vehicles on the runway. Defer to the attached Briefs of Aviaticn Accidents. 
Factors relating to these accidents were weather conditions; snow, obscuration, lod 

As a resu l t  of these investigations, the Safety Board i5sued the following 
reconmendations to the Federal Aviation Administration: 

Deve!op a mechanical/aural/visual (or combination thereof) a l e r t  
device and require its use by local and ground controllers to 
coordinate the i r  ac t iv i t i e s  wben a vehicle has been c l e a x d  
t o  operate on t5e active duty runway for a n  extended period 
such as  i n  snow rewval operations. (class 11, Priority 8c:ion) (A-85-15) 

personnel pmviding a i rpor t  advisary services the proper 
Periodically emphasize i n  the training of a i r  t r a f f i c  control 

application of runway usa9e proceCures stressing positive 
cocrdination between control positions. (class 11, ?sIozity Action) tn-85-16) 

Periodically emphasize i n  the training of a i r  t r a f f i c  
control ler  personnel the requirecnents contained i n  the Air 
Traff ic  Control Handbook 7310.651). March 1984 for res t r ic t ing 
vehicle and a i r c ra f t  operations i n  the ILS cr i t ica l  areas 
when the IbS is being used for app-oach/londinq guidance and 

below the specified levels. (C las s  11, Priority  Action) ,A-85-17) 
t h e  reported ceil ing,  v i s ib i l i t y  o r  runway visual racqe are 
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P f h  so- 
Aircrtft Operator: 
Aircraft Type L Regfstratfon: 

Locatfon: 
Date 6 fire: 

Persaos 00 Board: 

Aircraft Damage: 
Injuries: 

Type of Occurrence: 
Other Damage or Injar). 

Phase of Operatioo: 

i 

9 28 ? 
C.  6 J, Leasing Caapany 
Kacheo Supersrxr I ( P i p e r  i 
PA-60-60iP) i 

Cockeyssilie, Uarylsnd 1 
April 28, 1984; 1507 

Fatal - 2 
2 -- Pilot-l; Pssseogcz-X 
Destroyed 
None 1 
Loss of PowerILoss of a 
C l f r b  to crofse 

'! 

Eastern Staadard ripe 1. 

Control 
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t ekeor f  did >et  detect nervousne&s in his vofce. The instructor: 
say the aircraft takeoff and obcerved nothing unusual. 

96079R io Earrisburg Approach C o n t r o l  at 1 4 5 0 ;  tbe flight was 
Following its takeoff at 1 4 4 8 .  Laucaster Tover reieaseri 

suhsequextly handed off to the Xew York Air Route Traffic Control 
Center (AXTCC) and then to the Uashiogton ARTCC. Each Center 
co,mwoicated with the flight. and the pilot acknowledged and 

Uashington Cexter cleared the flight f a  "nafntain One eight 
responded to instructloas after each triasmissioo. At 1457:42, 

zero.' Several other routine instructions were given t o  and 
acknowledged by the pilot of N6079E. A L  1 5 3 3 : 2 5 .  X60798 

for eighceeo." The next transmission froa the flight %as a 
transmitted, "Aerostar six oh seven n i n e  Romeo Leaving seventeen 

Hayday call at 1505:26, which was acknovlsdged by Uashingtoc 
Ceoter at 1 5 0 5 : 3 4 .  R60791: responded ac 1505 :38 ,  "OK, Yayday,  
lost engines, lost erigines. droppiag fast." This uas the last 
transrission from h'6079R. Radar contact was lost less Ehan 2 
minutes later. The aircraft crashed 5 h 0 ~ t I y  thereafrer IQ a 

airplane was demolished and the two occupants uere killed. There 
grassy field acjacent to a road i n  Cockeysville. R a r y l a n d .  The 

was no flre, and there were no injuries to p e r s o n s  on  the groucd. 

Approach Control facLlity revealed that h'6079R descended froa 
h readout. of the recorded radar dars from the Ea~riQore 

16,900 feet to 2.8306 feet In about 90 seconds, an average descent 
r a t e  of more than 9.7CO feet per sinute. 

overcast when it w?s esttaated o be bctveen 3.000 to 1.500 feet 
Uitnesses saw the aircraft after ft descended through the 

above ground level ( A G L ) .  Weather at the site vas rartly cloudy. 
According t o  severdl witnesses, o n e  a currenc pilot. there was a 
discernible pltchup. descrlbed by a c e  witaess as abrupt, the 
u i n g s  were "bankfag" O K  "shlftfng" €rea left t 5  right 
continuously, the plane roLLed to an fnverted position and t h e n  
entered a nosedown attfcude. The flaps aod gear were up. 
Several witnesses saw so;nething fall :ran the airplane before it 
hit the ground. 

Pebrdary 1984 at the request of the pilot, had been aodlfted by 
The Piper Aerostar was purchased in Jensary 1984. and, io 

the addftion of an au=flfary fuel tank. T h e  pllot had flown the 
plane to Florida a n d  back three or four tlnes after the fuel tank 
installatfor-. 

H6079R vas irpgraded Q O S ~  recently vith a Hachen. :oc.. 656 
Superstar Cooversion. whlch included the instaLiaCion o f  two 

T h e  conversior. w a s  aade by a f f c o  cercffled b y  The federal 
turbocharger-equipped engiLes. vith f . d I  feathering propellers. 

Aviation Admiaistracion ( F A A )  for repair and eatntenance on Piper 
Aerostar atrplaces. Uork or? h'6079R was completed and checked out 
by an sirframe and powerplancs ( b b P j  nechanic. a.td was test flonn 
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the day before the accident. The instructor/test pilot noticed 
no unusual characteristics vith regard to cooling, engine 
stability vis-a-vis rate of fuel flow, manifold pressure, or high 
oil tecperacures. Re stated chat during the faniiliaritation 
flight with the p:lat on the day of the accident the f u e l  tank 
selectors were i n  the on position, that f u e l  i n  all tanks would 
be used with the selectors in that position, and that there vas 

was direrced EO the expanded nachen Superstar portion of the 
uo reason for them t o  have beeo changed. The pilot's attention 

during the flight, emphasis was directed to engine gages, ehe new 
flight manual. especially the power-to-fuel ratio settings, and 

digital fuel flov system. and pover settings. 

The Natiocal Transportation Safety Board's examination of 
che wreckage and engines and propellers iodicated that neither 
engine was developing power at impact. Both propellers were 
attached t o  thelr respective hubs and all blades were in the 

units. The engines were free o t  preimpacc deficiencies whlch 
feathered position. O i l  was presecc in both propeller governing 

uouzd have affected normal engine operation. The electric fuel 

nfstures o n  rich. Yhen the boost pumps are o f f  during cllab 
boost puap swicehes vere found i n  the o f f  positfon and the fuel 

above 10,000 feer, insufficient positive fuel head pressure to 
the engine driven high pressure fuel pumps results in puop 
csvitacion and fuel starvation The first indfcation of 
potential stnrvatlon would have been noticeable on the fuel 
pressure gage, located i r s  the lover right inserument panel. The 
normal operating procedures Listed i n  the F A A  Approved Airplane 

during clirab above 10.000 feet; the takeoff checklist on the left 
flight Manual require the e1ec:ric fuel boost pumps to be on 

s u n  visor of the airplane also included this stateaent. Flight 
tests conducted by Hachen veritied that the engines will qulr at 
altitude i f  the leveloff is initibted by first reducing propeller 
rpm. The engines cannot be restarred if the mixtaxre is rich. 

belly area vefe crushed opward and accordioned aft. The 
The fuselage vas demolished, and t h e  l o v e r  forward area and 

,empennage was separated from the fuselage. The right vfng was 
broken into three m a j o r  sections: an inboard section out t o  
about wing station (WS) 140 with retracted flap attached, an 
outboard wing panel ~ K O B  US 1 4 0  to 195.  and the viag ex:ens:on 
sssenbly v i c h  the wingtip attached. A t  U S  195 .  the wing 
extension assembly was separated from the outboard w i n g  panel 
along the chordwise row of rivet attachment p o t n t 6  to the 
and iowex surfaces of tbe wing skin. On the outboard end of the 
viog panel at US 1 9 5 ,  attachment clips were inscalled on the w i n g  
rib. but there vere no rivet holes uithtn rhese clips tC- provide 

assenbly. The aft intercostal of :he w i n g  e x t e c s f o n  assembly did 
fer attachment to the intercostals of the w i n g  extension 

not conrain rtvet h o l e s  t o  proride for the attachaent of the 
clips 03 :he right ving panel. The forward intercostal contained 
three driiled holes, c u i  there vas ne evidence that rivets had 



. .. 

ever been tostal2ed. The ailerou Lnboard end vas partially 

vas Sep8Kated Eror the vfng and was fonad in two pieces about 1f2 
artached zt the inboard hinge; tbe reminder  of the right aileron 

posi.-ive beod v h i c k  aligned wfth a positive bend and fracture in 
nil- froa the accfdent site, One of the pieces coataincd a 

the riqbt uing, The l e f r  wing uas also broken into three aain 
pieces. an inboard section out to i iS  135 with retracted flap 
attached, an outboard panel from YS 135 to YS 195, and the wing 
extensien assembly. The attachzent clips for the vfng  exreasion 
asscnbly were pulled from the ving rib and were still attached t o  
the intercostals on che wing extension asse-blg. The left 
aileron vas separated from the uiog at the hfnge points. 

wreckage were typical of overload failures. The alignment of the 
A l l  fractures observed during the eraaiaation of the 

positive bend in the right aileron with the positive beod in the 

separatfon o f  the aileron. Although the attachment rivets 
right vfng I s  evidence that the two k z c  togecher prior to 

were missing, and the abseace of the rivets vould compromise the 
between the right ving extensfon assembly and the intercostals 

structural integrity of the wing ssse=bly. the evidence iadicates 
$ha& this osission was not  a facror in t h i s  accident. 

The pilct vas certificated as a private pilot. airplane 
single engine land, on Yay 5 .  1968. A auitiengine rating was 
issued in %arch 1975 and an instrumeat ratlag f n  Hay 1970 after 
initial disapproval and i l i g h r  retesting each time, and a single 
engine sea rating uas issued in July 1975. In June 1983, the 
pilot reforred a total of 2,500 flight hours 00  his application 
f o r  a chfrd class Pedlcal certificate. Bovever, c o  assessaeot 
can be sade of flight time reported O K  iaacruaeat and mulcieogfne 

of entries f n  h i s  logbook preclsdes an evaluation of training 
experience since corplete records do noc exist, apd che absence 

received. Z h A  had no recorded vfolatfons agafast the pilot. but 
he had been involved I n  a ground loop accident in 1968. and in 

receiving dual instruction. 
1971 he suffered injuries i n  a helicopter accident vhile 

The airplane had been flovo 105 hours since its Durchase in 
January 1984. Although there vere nc Aef8star entries in the 
pilot's flight l og ,  he had received 60.5 hours dual instruction 

minute fanilf-rization flfght on April 28 following the Superstar 
by the sellers of the Aerostar since purchase, including the 30- 

conversion. In addition, are bad received 2 hours of Aerosta; 

Vero Bcaeh, Plocfda.  fn liarch 1984, folloving 2 dags of grorrud 
flight trausirion Instruction at the Fiper Training Center 13 

traosltfon school. However, the Piper fllghc Instructor d<.i not 

nultiengiae practice with a0 InStruCtor. In 8 report on h i s  
issue a craneition certificate, but recomaended furtker 

assessment of rbe pilot's perforcance. the tnstructor 1i.sted 
deffeiencies. such as the pilot's ioabfiitp to reoenber 
procedures, lack o f  understanding of the procedures, poor 



..i i I . 

I I corrective lens liaftation, issoed on June 24, 1983 .  Eis doctor 
The pilot held a third class medical certificate with a 

had seen him for a brief visit a week before the accident and 
said he believe6 the pilot was physically and nentally souud. A 
toxitology test following the accident was negative for drugs and I 

i 
! 
i 
I 

8lCObQl. 

that the loss of both engines resulced fram fuel starvation 
In summary, the investigation of this accident revealed 

iuring the climb above 10,000 feet. It is not likely the pilot 
turned them off during the climb. brit rather that he never turned 
them on inirially as required by ti>e flight manual and checklist. 
Although he was certified for multiengine instrument flight, h i s  
demonstrated proffciency 1 month before the Hachen conversion was 
not adequate ta earn hia a transitfar! certificate. There is 
sufficient evidence to suggest that .. . pilot vas nervous and 
uncomfortable atout flying to Florida. Self-induced 
psychological stress over his m i n i m a l  experience in the newly 
converted, high performance airplane may have contributed to or 
been responsible for his unease, Once dual engine failure 
occurred, the demanding situation exceeded the pilot's 
capabifi-ies and caused hin to lose control of the airplane, In 
addition, part of the descent voutd have been in instrument 
conditions, and spatial disorientatian could hate contributed to 
his inabilfty to maintain control. Given the pilot's recorded 
lack of proficiency in the Aezostar, he probably was not  capable, 
in a Stressful situation, t 6  perform the steps in the energency 
checklists for "Engine Failure During Flight" and "Restarting 
Feathered Engine" which contained up to 28 steps. Given the 
rapid desce2t rate disclosed by the radar data, any abrupt 
couttol input or attitude change could result in posi~ive G 
forces exceeding the airplane's limitations. 

i because the electric fuel boost pumps ~ o s t  probably were uot on 

! 

The National Transportation Safety Board issued the 
following recommendation to the FAA as a result of this 
inv:stfgationr 

one-time inspection (and repair if necessary) 
Issu: an Airworthiness Directive to require a 

of nodels PA-60-6018. -601P, and -602P Piper 
Aerostar alrplaoes to determine whether the 

are properly attached w:th rivets to the wing 
intercostals of the wing ext??sion assenblies 

rib structure at wing station 195. (Class 11, 
Priority Action) <a-85-31) 

The attached Brief Of Accident contains the Snfety Board's 
conclusions, findings of probable cause, and related factors. 



I s /  G.H. PATRICK BUFSLEY 
Member 
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Findinllsl 

2. FLUIDvFUEL - S T A R V A T I O N  
I .  iLIGH1 MANUALS - NO1 FOLLOYED - PILOT 1N COMMAND 

3. FUEL BOOST PUHP SELECTOR POSIT ION " INPROPER - PILOT I N  CONHANO 
4.  IMPROPER USE OF PROCEUURE.LACK OF 1OTPlL EXPERIENCE I N  TYPE OF AIRCRAFT - PlLOl I N  COHMAND 

f Occurrenre 8 2  
Phase o f  Orrrallon CLInB - 10 CRUISE 

LOSS OF COMTROL - I N  FLIOHI 

F l n d i w l s )  
3. AIRCRflFT PERFORHAUCE*TYO OR MORE ENOINEB - INOPERAllVE 
b ,  AIRCRI IF l  HRHDLINO - UNCONIROLLLD - PILOT I N  COMMAND 

IMPROPER USE UF EOUIPMENT/AIRCRAFTISPATI~L D I S D R I E N I A I I O N  - PILOT I N  CONMhNO 
IHPHOTER U!3g CF E~UIPMENT/AIRCRRFT.INAD€OUAlf RECURRENT TRAINING - PILOT 911 CONHAND 

F,ndin¶(s) 

10. DCSIGN STRESS L I R I l S  OF AIRCRAFl - EXCEEDED - PILOT I N  CONtIRND 
11.  FLIOHl C O N ~ H O L ~ A I L f R O N  - SEPARhTION 

9 .  FLIOHT CONIROL~AILEROW - OVERLOAD c: I 



File No. 

Aircraft Operator 

Airplane Type and Registration: 

5059 

1 .  U.S. Air Force. 89:h Hiliterg Airlifr Wing 
2 .  Mr. John R. ilovalczyk 

1. Boeing VC-137-BN 
2.  e S S M  3105 h'3057L 

Location 

Date and Tine 

Persons on Board - Injuries 

Aircraft Damage 

9ther Damage or Injury 

Type of Occurrence 

phase of Operaticn 

hkron, Ohio 

September 30, 1984, 1758 Eastern Daylight 
Time 

2. Crew 1 - No Injuries 1. Crew 17 ?asseagera 28 - No Injuries 

1. None 
2.  None 

2. None 
1. N-me 

Air Traffic Coatrol System Operational Erroz 

1. Climb - TO C N i S C  
2. Cruise - Norsal 
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02 Septmber  3 0 ,  1984, a t  about 1758 ! t ,  Air Force 2 ,  zt a Boeing CC-2375 
( c i v i l i a n  8-707-153) operated by t h e  8 9 t h ~ f i i t z r y  Airlift Wing. and ? C C 5 7 i ,  a I 
Cessna 310, passed k i t h i n  less than t h e  prescribed a i r  t r a f f i c  c o n t r o i  ( A X >  

near Akroz, Ohio. 
6eparacion due t o  an ATC system opera t ional  error 3 1 .  The inc ident  occurred 

i 

- I 
I 

fie Cesstla vas opera t ing  on an ins t ruxent  fligLlt r u l e s  (IFR) c learance  on I 

a f l i g h t  froa Green Bay, Idisconsin. to Annapolis, Varyland. The f l i g 5 t  vas 
opera t ing  at a n  assigned a l t i t u d e  of 13,OCO f e e t  and vas under the con t ro l  of 
t h e  Federal  Aviation Admi. i is t rat ion 's  (FAA) Cleveland. Ohio, Air Route T r a f f i c  
Control Center (AaTCC). 

i 

i 

i 

i 
Air Force 2 had departed t h e  Cleveland Eopkins Airpor t  on an IFR c learance  

t o  Andrez.5 Air Force base, Varylanc:. After depar ture  frm Cleveland. Air 
Force 2 vas assigned an a l t f t u t e  of 8,000 f e e t  by t h e  Cleveland Jepazture  
c o n t r o l l e r ,  and coi l t rol  of t h e  f l i g h t  was t r ans fe r r ed  to t h e  C'eveland ARTCC. 
On i n i t i a l  contac t  With the  Cleveland MTCC c o n t r o l l e r ,  (3 4 4 )  Air Force 2 was 
c l ea red  to c l i n b  :o f l i g h t  level  230 (FL 230). 4/ - 

Both a i r p l a n e s  were LdentiEied and vere  being observed on radar  t o  be 
proceeding southeastbound wi:h Air Force 2 behind but overtaking H3057L. Air 

c o n t r o l l e r  i n s t ruc ted  t h e  f l i g h t  to climb 2nd i raintain FL 230. Ar t h e  c ine  
Force- 2-~i;as-aboct- I S  miles behind the  Cessna vhen. t h e  Cleveland ARTCC 

the clfnb i n s t r u c t i o n  was issued. recorded radar  d a t a  indica ted  t h a t  Air Force 
2 xas na in ta in ing  an indica ted  a i r s p e e d  (1.3.5) of about 250 'mots and a r a t e  of 
cl'mb of about 1.500 f e e t  per minc te .  As the  f l i g h t  passed through 10,GCO 
f e e t  5 / ,  t h e  a i r c r a f t  coraPander increaaed t h e  f l i g h c ' s  a i r speed  to about 320 
kr;ots-I.S and then  increased t h e  r a t e  of c l l n b  to about 3,300 f e e t  per minute. 

-- _. 

I /  All t h e s  shown he re in  a r e  Eastern dayl ight  time and a r e  based on the  24-  - 
hour clock. 

- 2/ IGen t i f i ca t ion  vhen transport:ng t h e  Vice Pres ident  of the  United S ta t e s .  

3/ An e r r o r  vhicl: r e s u l t s  i? less than :he app l i cab le  separat iol l  ninlne 
betveen two o r  no-e a ; r c ra€ t ,  or betseen an a i r c r a f t  ard t e r r a i n  3r 
obs tac l e s  and obs t r cc t ions  prescribed by iAA Handbook 7113.65 and 
sup?lemental i n s t r u c t i o n s ,  

- .  

4 /  A l e v e l  of cons tant  atmospheric pre3stire r e l a t ed  t o  a reference datu% of 
29.92 inches of  mercury. Each is s t a t e d  i n  t h r e e  d i g i t s  that represent  
hundreds of feet. For e x a p i e ,  f l i g h t  l e v e l  230 representa a bs roge r r i c  
a l t i c e t e r  i nd ica t ion  cbf ?3,0OG f e e t .  

- 

- 5 /  i l  CFR Part  91.70 require.: t h a t ,  "Unless o t i ie rv ise  suthorized by the  
Administrator,  no person aay opera te  an a i r c r a f t  belov 10.097 f e e t  ~ S L  ee 
an indica ted  a i r speed  of nore than 250 knots (288 s.p.h.)." 



c o n f l i c t  alert funccion $i/ a c t i v a t e d  as t o  both a i rp l anes ,  a l e r t i n g  t h e  
As Air Force 2 continued Its climb, t h e  Clevelaud ARTCC'c c o s y t e r  

c o n t r o l l e r  t o  a prospect ive incurs ion  on t h e  prescribed separa t ion-  tee 
c o n t r o l l e r ,  a c t i n g  upoz this infsnnat ion ,  l n s t r u c t e c  Air Force 2 to maintain 

s t a t e d  to t h e  c o n t r o l l e r  el7xz the f l i g h t  *as passing 12,200 feet fn i t s  climb 
12,000 f ee t .  Afr Force 2 acknowledged the  chenge in altitilCe sseignment akd 

when t h e  i n s t r u c t i o n  vas issued and that t h e  f l i g h t  would descend te 12,OCO 
f e e t  

rdachcd au a l t i t u d e  o f  13,000 f e e t  before a r r e z t i c g  i t s  c l i n b  and descendlng 
8ecor:ed radar  d a t a  from t h e  Clevelazd ARTCC indica ted  t h a t  A i r  Force 2 

t o  12.000 ieet. Addit ionsl ly,  t h e  d a t a  indica ted  t h a t  a ainlrnwa s l a n t  range 
d i s t ance  of 0 .25  c a u t i c a l  al le ex i s t ed  between t h e  a i rp l anes  a t  1759:49- A t  

t h e  Cessna's right. The rnfnimua prescribed ATC separa t ion  fr. 1,003 feet 
t h i s  t he .  A i r  Force 2 vas  600 f e e t  below N3057L descendixtx snd pzssing o f f  

v e t t i c a l  01: 5 ofLes lateral c l a r a n c e  beween the tua ahplane:. 

The f l ightcrews of both a i r p l a n e s  s t a t e d  t h a t ,  a t  :he t i n e  of the  
occurrence, instrument metecrological  condi t lons  (IMC) exis ted  s n i  t h a t  they 

vas  not aware of t h e  occurrence u n t i l  contacted by Safety Board inves t iga to r s .  
d id  n s t  s e e  each o ther .  Addit ional ly,  t h e  p i l o t  of t h e  Cessna scared that he 

The Cleveland ARTCC c o n t r o i l e r ,  who was respons ib le  fo r  the  sepa ra t ioo  of 
t h e  s i rp ldnes .  was a f u l l  perfomance l e v e l  c o n t r o i l e r  v i t h  25 years 
experiezce. Be wad properly certificated for his posi t ion  and was ned ica l lp  
qua l i f i ed .  During an interview condccte:! after  t h e  !ncident t h e  c o n t r o l l e r  

had been assigned to h i s  opera t ing  pusitior about 10 minutes before t h e  
s t a red .  "I should have turned him r a t h e r  than cl inbed him." The c o n t r o l l e r  

m d e r a t e  a t  t h e  t i a e .  
opera t ional  e r r o r  took plat-. He s:ated Chat h i s  workload W E  l i g h t  to 

The Safety Board's i nves t iga t ion  determined t h a t  t h e  ope ra t io ra l  e r r o r  
occurred because of the unsa t i s f ac to ry  per formnee  of the  1ndivid:;al a i r  
t rafEnc con t ro l l e r .  ??..e c o o t r o l l e r  f a l l e d  t o  a s su re  t h a t  the prescr ibe4  
d n f n u n  A X  separa t ion  uoul6 be nainLained between Air Force 2 and t h e  Cessna 
when t h e i r  f l i g h t p a t h 9  crossed. The c o n t r o l l e r  used poor judgment and poor 
con t ro l  technfque when he c ieared  Air Force 2 t o  c l i n b  through t h e  a l t i t u d e  
being naintained by t h e  Cessna. Two o t h e r  con t ro l  techniques - v e r t i c a l  
l a t e r a l  separacion -- were a v a i l a b l e ,  e i t h e r  Jf which vculd have assured t h e  
prescribed seydra t ion  betweer t h e  a i rp lanes .  F i r s t ,  t h e  c o n t r o l l e r  could have 
c ieared  Air Force 2 t o  tnatntaiz 12,000 f e e t  u n t i l  ve l1  pasr the Cess.= and 
then issued the  clearance t o  climb t o  f l .  230; or t h e  ccn:rol?er could have 
issued a tCm t o  Alr Force 2. and uhen the  nir,imunt l a t e r a l  s epa ra t jon  vas 
ac ta inez ,  instructed t k e  crew t3 clficb to FL 230. 

- 6 /  An a u r a l  acd/or  v i s u a i  a l e r t  t o  c o n t r o l l e r s  t h a t  a n  actba: or p o t e n t i a l  
a i r c r a f t  se2ara t ion  hazard e x i s t s .  The a l e r t  i s  generated by prese t  
s epa ra t ion  paraae ters  w l t h L n  the  A X  coaputer.  Sot  a l l  a l e r t s  i n d i c a t e  8~ 
actual cozprodse of separa t ion;  sone alerts  fndfcarc chat prescribed 
separa t ion  w i l l  be coopri.ntsed if cor rec t ive  z c t i o n  is  not taken. 
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2. 
1. 

1. 
2. 

1. 
2. 

1 .  
2 .  

I .  
2- 

1. 

2. 

5058 

U.S. Atr Force, 89th ntlitsry Airlift Ying 
Xc. Bruce E. Collins 

Hooney U2OC 
be ing  VC-137-BN 58-6370 

N6507U 

Seattle, Washington 

Tfae 
October 18, 1984, 1445 Paciffc Daylignt T i e  

Crew I6 Passengers 33 - No Injuries 
Crew I - ti0 Injuries 

None 
NORe 

None 
Mae 

Near Midair Collision 

Approach - Between Initial and F i n a l  
Approach Fixes 

Cruise 
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00 October 18, 1984, about 1445:27, 1/ the flightcrew of Air Force 2; 2/ a 
h%ng FC-1378 (civilian 3-707-153) opGrated by tk.e 89th Mlftary Airlift 
F h g ,  repcrted to the Boeing ?ield Airport Traffic Control Toirer (ATM) local 

aircraft. The near ddair collision 3/ vas reported by the aircraft co-der 
coctroller &hat the fitght had to take evasive action to avoid enother 

(AC) who was occupying the rizht co&pic seat, regarded to be the copilot's 
seat. h e  assig3ed copilot vas seated in the left seat  and was flying tI?e 
aircraft on an instrament approach to runway 31L at Seattle Zoeiog Field 
Alrporc. Shortly after the incident, the AC stated that the traffic was a 
b n e y  airplane (low vfng, single engine). 

flight rules (IFR) clearance and was inbound for a landing at Boeing Field. 
At the tine of the incident, Air Force 2 was operating on an instrument 

The flight hac? contacted the Seattle TeminaP Radar Approach Control (EUC0?3) 
east arrival controller at 1436:35 ,  and requested a touchdo- t i s  of 1447. 
Alr Force 2 uaa vectored by the east arrival controller €or the localizer 
backcourse approach to nmway 3iL. 

with the sky clear and reported visibility at 15 niles. 
Weather at the time was described by the flightcrew of !.ir Force 2 as good 

to 3,000 feet and to proceed inbound on the final approach course. At 
At  1441:40 ,  the east arrival controller instructed Atr Force 2 to descend 

LAcilE Intersection at or above 2.600 feet and to contact Boeing lover on 120.6 
1442:34 ,  the flight was cleared for the approach and instructed t o  cross the 

?zyz upon arrival a: the LAC= Intersection. 1 4 W  Intersection is 7.5 miles 

the clearance. At 1442:09. the east arrival controller advised Air Force 2 of 
(dfstence measurereeat equipent) f r m  the airport. The flight acknovledged 

the traffic advisory, but advtsed the controller that it was not in sight. At 
traffir at its 10 o'clock positioc, 2 mfles distant. The flight acknovledged 

Force 2 regarding traffic at its fl-o'clock position, 1 112 miles distant and 
1443:11 ,  the east arrival contrciler issued a second traffic advisory to Air 

again advised that it did not have the :raEfic in sight. 
on a northbound heading. Air Force 2 ackaowledged the traffic advisory but 

flight was changing to the Boeing Tower frequeacy. kt 1 4 4 4 : l S .  :he east 
At 1 4 4 3 : 2 9 ,  Air Force 2 advised the east arrival controller that the 

arrival handoff controller called che Boeing ATCT flight data controller and 
advised that Air Force 2 would be contacting then and tha: the flight did not 
have the traffic in sight that was off to its left. At !466:45, Alr Force 2 

evasive action f;, avoid traffic. 
reported on the Boefag Toner frequency and advised that the flight had to rake 

- I/ M1 times shovr. herein are Paciflc daylight time and are based on the 20- 
hour clock. 

2 i  Identification when transporting the Vice President of the United States. 

3/  An instance when a report is received by ATC personnel from an aircrew 

- 

- 
me&r that a c6Z~lsion hazard exisred between tvo or more aircaft. 
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The aircraft commander, in arviewed by a Safety Board investigator after 

been adviszd of the traffic. The AC, seated i n  the right seat, first observed 
the incident, stated that the wearher was good and that the flightcrew had 

thr traffic out of the airplane cockpit's left-side windov. The airplane 
appeared to be level wlth his aircraft and on a collision course. Ee 
estbated ita distance from his aircraft to be 1,000 to 1.500 feet when first 
sighted. The AC assumed control of :be aircraft from the leftaeat pilot, 
retarded the porer, and pushed the nose of the airplane over (do-) slightly. 
The traffic passed directly over the midsection of Air Po:ce 2 about 100 to 
200 feet above :he airplane. The traffic did nor appear to have taken evasive 
action. 

! 
i 
I 

During an interview conducted on October 19, 1984. the Seattle TRACOB'S 
east arrival controller stated that he first saw the traffic about SO miles 
south/southeast of the Seattle-Taco= Internatirnal Airport (SEA) and 
continued to monitor its progress. When it becam apparent that the target 
could possibly be traffic for Air Force 2, he issued traffic advisories. The 
controller instrusted Air Force 2 to contact Boeing Field Tower at the LACRE 
Intersection, and after his second traffic advisory when the flight vas Et 
LACRE, Air Force 2 advised hip that the flight was changing radio frequencies. 
He replied, 'ehir Force 2,  good day." He instructed the east arrival handoff 
controller to advise Boeing Tower that the flight was on a 7 1/2-mile final to 
runvay 32 and that it did not have the traffic in sight. 

i 

The SEA has a terminal control area (TCA). The TCA was Ptructured by the 
FAA with SEA as the primr; airport. Boe-ng Field Airport, located about 5 
miles norrh of SEA, is outside the boundary aad under the altitude floor of 
the TCA as is the Boeing Field runway 31i localizer backcourse approach 
course. Boeing Field Airport is used extensively by general aviatior. 
Additionally, the airpore serves the Boeing Airplane Companies as a departure 
and arrival point for flikht testing of their ca-nercial and military 
airplanes. 

Safety Board investigators on Noveaber 26, 1964. He sta:ed t?-&: he was not 
The pilot of the small slngle-engine airplane, ti65070, vas interviewed by 

aware of the incident until FAA Flight Standards pqrsonnei contacted hln about 
2 veeks after the occurrence. The pilot stated thac about 3 to 4 weeks before 
the Incident, his airplane was vandalized End the antenna for the No. 2 
radio was stolen, rendering the No. 2 radio inoperative. The piloc steted 
thac the 30. 1 radio was not functioning properiy either and that he had aot 
cmpleted mintenance on the system because he normally used the Eo. 2 radio 
for cmmunications. On the day of the incident, the pilot was conducting a 
business trip from Spanaway, Washington, airport, located south of f a c a ,  
Washingtor., near EChord Air Force Base, to Arlington, Uashington. Be 
departed Spanavay about 1425.  Because of the airplane's radio problems, the 
pilot did n o t  file a flight plan and he was not able (nor was he required) to 
coat?ct A X  for traffic advisories or to obtain an ATC clearance to fly 
through the TU. 
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200 hours pe r  year,  operat ing in or  a u t  of the  S e a r f l e  area.  The p i l o t  s f a f ed  
?he p i l o t  s t a t e d  t h a t ,  dur ing the  previous 3 years ,  he had averaged about 

that on a l l  previous f l i g h t s ,  e i t h e r  i n t o  o r  ou t  of t he  S e a t t t e  a r ea ,  h e  
a lways  had contacted A X  f o r  e i t h e r  t r a f f i c  adv i so r i e s  o r  a TCA clearance.  
Ecvever, on the  day of the  inc iden t ,  because he was unable t o  communicate v i t h  

believed t h a t ,  a t  t he  time of t h e  inc iden t ,  he must have Seen preoccupied v i t h  
ATC, he planned his f l i g h t  so a s  t o  proceed e a s t  of che S e a t t l e  TCA. He 

The p f l o t  v e r i f i e d  t ha t  h i s  a i rp l ane ,  a Kaoaey M-ZOC, was not equipped with an  
attempts t o  g e t  h i s  ?io. I r a d i o  working and had his head Co-a in the cockpit .  

a l t i t u d e  eccoding trenspcnder. 

i' 

I 
f 
I 
t 

1 
t 

sea l eve l .  recorded radar da ta  obtained f r w  the S e a t t l e  TRACON ind ica ted  that 
Baaed on the Mooney p i l o t ' s  reported c r u i s i c g  a l t i t u d e  of 2,500 f e e t  mean 

a mininua slan: range d i s tance  of s l i g h t l y  iesj  than l / lOth  of a mile ex i s ted  
between t he  a i rp l anes  a t  1445:07. Air Force 2 was on a heading of 303" and I 
8650713 was on a heading of 346O. j 

i 
i 

The p i l o t  reca l led  t h a t  he d id  observe a "heavy" a i rp l ane  of f  his port  
( l e f t )  ving at a d i s t ance  of 1 t o  2 miles. "he "heavy" appeareE t o  be inbound 
t o  Boeing F ie ld  a t  o r  beiov h i s  c ru i s i ng  a l t i t u d e  of 2,500 f ee t .  IIe d id  not 
observe any t r a f f i c  cme c lo se  t o  him at any time. The Safety  Board bel ieves  
t h a t  t h e  heavy a i rp l ane  observed by t he  h o n e y  p i l o t  i n  fact was Air Force 2 
and t h a t  tke  o b s e r v a t i m  vas made a f t e r  the  near  miCair c o l l i s i o n  had I 

! 

occurred. 

The Safety  BJard's i nves t i ga t i on  determined chat  the  inc iden t  occurred io 
a see-and-avoid a i r space  environment which contained a mixture of con t ro l led  
:?E t r a f f i c  and uncontrolled VFR t r a f f i c .  Ihe uncontrolled VFR t r a f f i c  was 
detected by t he  a i r  traff:c c o n t r o l l e r ,  and t he  f l i g h t c r e v  of t he  IF2 t r a f f i c  

The near midair  c o l l i s i o n  occurred because t h e  f l i g h t c r e v  of Air Force 2 d id  
(Air Porce 2 )  uas advised of t he  t raff ic 's  relati..r pos i t ion  on two occasions. 

not s i g h t  the VFR t r a f f i c  i n  a t i i r e l y  aanner and take  appropria te  ac t i on  to 
avofd the  ocher a i r p l a t e .  Moreover, when t h e  vt?( t raff ic  was not observed 
a f t e r  two A X  advtso t ies .  t he  f l igh tc rew of Ais Force 2 could have (but d id  
not)  requested a vector (heading) t o  avcid t h e  traffic. Vhen rhe f l igh tc rew 
of Air Force 2 f i n a l l y  obtained v i sua l  contact  v i t h  t h e  t r a f f i c ,  an evasive 
maneuver was neceasaty to  preclude an i n f l l g h t  c o l l i s i o n  berveen t h e  
a i rp l anes .  

i 

I 
1 

Fina l l y ,  t he  i nves t i ga t i on  determined t h a t  t h e  p i l o t  of S6507U used poor i 
pdgaen t  in i n i t i a t i n g  a f l i g h t  i n  c l o s e  proxinf ty  t o  t he  S e a t t l e  TCA with i 
both rad ios  inoperat ive .  This precluded the  p i l o t  from being i n  con tac t  with 
ATC f o r  traffic advisories os to obtafn a clearance t o  f l y  through the S e a t t l e  
TU. 

i 
i 
t 

h e  Sa fe ty  Board's i nves t i ga t i on  de temined  c h c  t h e  ATC syscez operated 
4 
P 

s a t i s f a c t o r i l y .  The rad io  comunica t ions .  radar ,  and cosputer functioned a s  e 
designed and d i d  not con t r i bu t e  t o  t h e  near midair  c o l l i s i o n .  The t r a f f i c  

8 

adv i so r i e s  issued by t he  S e a t t l e  TRACOB c o n t r o l l e r  k;; ?ropei and were in f 

accordance with cu r r en t  FAA procedures. : 
?. 
.e 
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finding(s) and detemination of probable cause(s) and factorjs) relrting to 
The attached Briefs of Aviation Incidents contain the Safety Board’a 

the incident. 

As a result of this investigation, the Safety Board issued the following 
safety rer3,mmendation to the Department of Defense: 

Zqutp all current and nevly acquired €ixe&-ui.ng and rotary- 
wing aircraft operated by the military departoents, which are 
used primarily to transport passengers, wtth state-of-the-art 
cockpit voice recorders and digital flight da:e rerxders that 
record eufficient parameters for  effzctive accident 

maximum survival potential. (A-84-134) 
investigation, and place these recorders in the aircraft for 

- 

In its response letter, dated February 4, 1985, the Department of Defense 
agreed uith the intent of the safety reciimnendatfon. The Secretary of Defense 
has directed that all airplanes used by the 89th HLlitary Airlift Wing be 

. ?  
retrofftted with =ore capable recorders. 1 ;  

: 4  

f f ‘  

j j  
f. i 

1 

May 5, 1985 

fsl PATRICIA A. GOLDXIAN 
vice Chairman 

/s/ G.H. PATKICK BURSLEY 
Member 
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Date ard Time 

recyested permis ion  to mamtain 11.000 f ee t  w'lile trying to determine the came of the 
The Oigl-~trrer advised Viami Center oi the loa of  both hydraulic systems and 

of i ~ *  while troublesbootirq the hydraulic %stem and cornpletirq all apolicable 
malfnct ion.  The pilot of f l i g t  336 advised lhat he would dump more than 19,000 pounds 

&I? .dl checkkks. Ihe nightcrew could not determine the rigW main t s r d i r n g  

f l o~ . -  ,-light 836 then requested rsdar vectors to e h e  Viami h t e rna t ions l  .%t-t for  a 
flv-bv. Hiami Center c o o r d i n a t e d  with Miami Approach Control and H i a n i  Tower. and 
t& &matt made t h e  flv-by on runway 27 right; while in a clean conf;, mt cont ro ik r  at v i ami  International Airporf f l i @ t  control tower, en €asen, m w c  

-uration The 

at the ramp tower, and Eastern v e l  positioned near the a-ch end of mmay 3,? 
&Tit observed that t h e  lef t  main l a n d i n g  gear (LVLG) and the nose landing gem (NtG) 
were inside their wheel wells and Wt thew respective gear dwrs were  close& The 
RMLG door was in w h a t  sppeared to be the unpressurued open position, but the RHLG 
was not extended. 

(R * '  w i t i o n  by viewing i t  through the vinrsl irspec:ion bole located in the main -in 
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ffpm completiag the *-by, night 836 was cleared to cIimb to 3,090 fee- * m a  

rnanotl m&m fligttt limitations, gftw which the captain elected to attempt to l o w e  
aUlarn inggearbgrs ing theem 
read the pertinent i n s t r u c c ? i o r ~ ~  fi-r ead? W i  geh- manual crank d e &  

man& extension procedute, s(?cwd o f f i e  

inserted the crank in the LnLG m e  atensicm socket. and cranked i t  do- the e t  
LWLG down-ard-i&ed green light illuminated. The second o f f i m r  then inserted the 
rrardc in the RIALG socket end repeated the procedme. The cr8nk rotated without 

green Iight did not iUwnina:e; instead, the gear urnsf& red rarning wt remained 
restrictiorq but when the procedure wes completed. the aakpit RSfLG down-and-iodred 

illumirrated The procedure WES wwated for the NLG, and when completed tk KLG 
dowrmmd-Iocked cockpit green light became i l l tmtinated The ceptain re*& one of the 
thmttles and the landing geer w f e  ram@ hohn was beard, i%iicating tlmt one or m w e  
~ g c t a r w e r e n o t d o m a n d 1 o e * e b  

-or OSO'. orre moR the flightcrc?* reTfkue3 etl pertinenr atnnYms: - and 

After reviewing once m x e  an the abnormei pmcedwes end menllsi zeoEcsion 
checklists end limitations, the captain requested a s+-d fly+ at Miami International 
Airport. ?he flight tmntroUers, a f t e r  coordinating uitfr the Eastern mec-artie at the ramp 

the Right f o r  a lor eppmaeh to runway 27 right and to circle  to lend on runway 9 right 
tower  ad other Eastern m e c h e n i a  positioned near  m r a y  27 right. clesrcd iind vectored 

LWLG and RHLG doors were open, and the RHLG was inside the wheel  %eU. Miami 
During the second fl- it was o!xerved that the LMLi; and NU; were extended, both 

Tower reIayed this information to the flightcrew- 

After compIetiug the second ny-by, the ni;st.t prcceeded fo an area northrest of 
Hiami l n t e M t i c n e I  Airport where  the crew once more reviewed the abnormal procedures, 
executa  a few negative %" load maqeuvers, and pre;rared f o r  a manual revgsiw 

Wng gear in the dorm end loeked posi t ion FlighI 836 requested a W i n g  on runway 9 
approafh with the rigt main landing gear Ruck inside the wheel weU and the other t w o  

right in order to have the gras a r e  south of the n m w 6 ~  on the aircraft 's right side. me 
flight controlter ctexed the fliGt, and the a i m f t  BRS Landed on the runwey. As the 

grotm% ?he eircrst t  v k e d  a w t  45- to the r@t. the L%LG cohpsed and separated, 
a i r c r a f t  slowed rbm during the ground rob the right wing dropped and contacted the 

the EiLG separated. and the aircraft skidded to a stop 2,500 f ee t  front the depanure end 
of the nmrag and abut IOC feet sowh of the runway's primary =:ace. 

Immediately after the a i m f t  mme to 8 stop, fire and -e pe-el and 
equipmefit pasit>& near the crash site started to spray foam on the a i rc raf t  end to 
assist w i t h  the emergency evacuation. which was begun within 10 seconds after the 
aircraft stopped The capt~51. the j u m t .  rider, the f i r s t  officer, end the second officw 

slide, where they afsisled % the passenger evacuat?En All 152 perrengers were evacaated 
exited the aircraft via the right-side cockpit window, and proceeded to the right--fwrard 

through the slides, L o c a Z e s I  at the main cabin forwad i e f t  and right and rear l e f t  and r@t 
entrence doors. %e overwing exi's rere not opened or used &ti= the evacuation. The 

elezrified "serious" bur this wes  &e to a ier@ky hespitel confinement for a cardiae 
evacuation was wel l  coordinated and carr ied out expeditiousiy. One rsaacngwk injury res 

condition. 'The a i m f t  was m3st8;;tialiy damaged; there WRS m f i r e  

I t  w f s  determined that !he l o d  bang hemd by the R m t c r e w  in the right main gear 

retracted in its wheel w e L  The Safe ty  Board's investigation defermined that the 
rhed well  was an explosive b k w m  of the right main iand%q gear No. 3 tire while 

e x p l o s i a r  -used structural damege which resulted in the loss of ?tydmufic systems A and 
B and precluded emergency manual extension of the r e t  main lending gear. Examination 

f -- f 
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significant Ice3 of a iplane stability or controllabity wew's w& tanding gear doors are 
?his accident and f i v e  previous tire blowcut incidents I/ show dearly that IHJ 

blown cpen or ~ v e - 4  from the airplane, al-h there is a 1 0 s  in performance chre to an 
i xreasg  in drag. tforever, in this and the five other cases, all hydrauiie Iines irn the 
wheel me& w e r e  damaged n;bstsnti&y. In this and one of the other cases, both A ar#3 B 
hydraac systems were last The .4 system was lost when the flightcrews followed the 
Aircraft Cpemtiom Manual and put the gear W e  in the UP position. 

ateel seU of t* accidet?t airpiane showed extensive damage which resulted from Fhe 
Exami.wticm of the hydraulic, etectrid. and control system compmer.ts  in the rmt 

erplodinq tire. As disclsjed above. hydraulic lines for both the A and B systems were 
bent, d e f o r m e  and severed. Some W i n g  gear hydrauk valves were  broken from their 
ettschrneEtj, EIectrical wires, W l e s ,  clamps, and connectors were  damaged. One w i r e  
was severed. Aileron con:rol cabIes :or the manuat reversion system w e r e  d a m a g e d  and a 
cable gJde was broken. A system mmwnen t s  in the wheel  well w e n  unprotected from 
the danqii effects of an e x p l c d i i  tire. 

The Safety bds investigation concluded that the No. 3 right main land- gear 
tire whicl: Pad been damwed previorsfp. passibly during repair operations, ex$oded in the  
w k e i  well after  i t  had been rwther weskened by h e i t  transfer fmm the wheel brake 
system. 'lk expiosive fwce ren.ifed in the  disruption of hydraulic -ytem lines eod 
ev9 tus i  depletion of bdraulic m i d  and a total hydraulic system pressure loss 

Aviation Adm*,istratiorx 
As a resuit of th is  investigation, t h e  Safety %ard recommended :hat the  Federal 

Require  operators of 8-727 airp'mes to establish a training program for 

to be foltowed in ?he even: a tire expioded m a wheel we& The 
fl@~gtttcrews addressix recognition, assessment, options, and proce3ures 

t ransmit t ing this recornmenda:ion (Class lI, Priority Action) (A-85-81) 
training program s,%!~ld be Sssed, "7 part, on the discussion in the  letter 

lsnre an Air Carrier C=@ratiom 3ulletin. or require additional 
information in the  Aircreft Operations M a n u a l ,  Abnormal 

Qxrctiorrs section, to  provide information end instructions to be 
Procedures/Expanded Checklist section and HydraulieAlternate 

f c i k w e d  by a flightcrew after  a tire has exploded in a wheel well. The 
tnfornration and imtnvt iom should t~ based, in part, on t h e  dimusion in 
the letter transmitting this recommendation. (Class iI, Priority Action) 
(A-85-82) 

Lines the provisiors of Advisory Circular No. 145-4, "lnspection, 
Review with the Thompson Aircraft Tire Corporation and Eastern Air 

Retread, Repair, and Alterations of Aircraft Tires," emphasizing that 

Tires Operated Above 120 HPH") and that final inspections of retreaded 
tire bead seat a r w  should n u z  be sanded !Section 8.a.. "Tire Repairs for 

tires should rigorouslv follow the  guidelines cf Section 10.. 
"Sonrepairable Aircraft Tires." (Class 11. Priority Action) (A-85-83) 

- l i  October 13. 1970, Western Airlines, 8-727-200, 82801 W; August 8, 1973, Braniff 
Airliness, 5-727-100C. N1728T; V a y  25, 197:. United Air Lines, 8-727-100C. N741jIJ; 
Navember 13. 1976, American Airlines. 8-721-100. ti1991; and December  22, 198C. Delia 
Asrlines. W-727-200, ti5350.4. 

- ! 
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lrsw an advisory circular  describing the damage to tires t k t  can result 

vimrallp inspecting bead seat E R ~ S  prior io mounti-.g and the need to 
from eleveted brake temperatures. Emphasize the rmportanee of 

perform beabto-bead hologrsms for heat damege whenever exposure to 
Righer-tharmormal brake temperatures is suspected, i n c M i n g  
occumtces where them has been faster-tharrnormai rotor rear. 
Emphssize the need to replace tires suspected of having been subjected 

normal rotor w e a r  or higher- thawnormal brake temperatures for any 
to heat a m a g e  and brake  linings s u t g f f t e d  of c a u s i n g  faster-tt;an- 

reason 8s c- as passible to minimize hea t  damage to tires. (Class E, 
Priority Action) (A-85-84) 

Request the ELF. Goodrich Company to amend S e r v i c e  Bulletin No. 418, 
% a n d i n g  Gear, AU 727 Mockis, Vain L a n d i n g  Gear Brakes - inspection 
for Excessive Rotor Wear." dated July 25, 1983, to provide cdequate 
warning that tire damage a b  is pcssitle from the c o n t i n u e  use Qf t he  
"new" brake iinirrg cups and to require t h e  removal of FA "new" Lrake 
lining cups on 8 priority basis. (Class II, Priority Action) (A-85-85) 

h cooperation with the Wing Commercial Airplane Company, 
determine t h e  feasibility of shielding the  A and B hydraulic system lines, 

i electr ical  wiring. and control system eab!es located in t h e  w k e l  wells of 
8-72? airplanes, and of modifying the wheel well Iighticg systems to 
m8ke them less vulnerable to demsge i c  t h e  event  of B tire explosion 
within the wheel w e l l  (Class U, Priority Action) (A-85-86) 

The attached Brief of Accident contains the Safety Board's findings, conclusicns, 
and pro3able caw 

BY 'EiB NATIONAL TBIL'ISPORTAT!ON SAFETY mhaD 
Is/ J I M  BURNETT 

Chairman 

/SI PATRICIA A. GOLDMAN 
Vice Chairman 

I s /  G.H. PATRICK BURSLEY 
Member 

SeptemSer 5, 1985 
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