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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 20594 

AIRCRAFT ACCIDENT REPORT 

Adopted: January 16, 1 9 7 9  

JAPAN AIR LINES CO., LTD. 

ANCHORAGE, ALASKA 
JANUARY 13, 1977 

MCDONNEL-DOUGLAS DC-8-62F, JA 8054 

SYNOPSIS 

At 0 6 3 5 : 3 9  A.s.t. on January 13, 1 9 7 7 ,  Japan Air Lines Co., 
Ltd., J A  8054 crashed shortly after takeoff from runway 24L at Anchorage 
International Airport, Anchorage, Alaska. The cargo consisted of live 
beef cattle for delivery to Japan. The three crewmembers and the two 
cargohandlers aboard the aircraft died in the crash and the aircraft was 
destroyed. 

The National Transportation Safety Board determines that the 
probable cause of the accident was a stall that resulted from the pilot's 
control inputs aggravated by airframe icing while t he  p i l o t  was under the  
influence of alcohol. Contributing to the cause of this accident was the 
failure of the other flightcrew members to prevent the captain from attempting 
the flight. 
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1. INVESTIGATION 

History of t h e  F l i g h t  

On January 13, 1977, a Japan A i r  Line (JAL) McDonnell-Douglas 
DC-8-62F, J A  8054, operated as a n  i n t e r n a t i o n a l  c h a r t e r  cargo f l i g h t  
from Moses Lake, Washington, U.S.A., t o  Tokyo, Japan. An en rou te  s t o p  
and crew change w e r e  scheduled a t  Anchorage, Alaska. 
a r r i v e d  a t  Anchorage a t  0503. 
t h e  only weather they  encounterGd en rou te  w a s  a l a y e r  of fog on t h e  
f i n a l  approach a t  800 f e e t  - 2 / ,  and t h a t  they d id  not  encounter any 
p r e c i p i t a t i o n  o r  i c i n g .  

The a i r c r a f t  
1/ The incoming f l i gh tc rew repor ted  t h a t  

The a i r c r a f t  w a s  se rv iced  and a walk-around inspec t ion  w a s  
performed by JAL maintenance personnel  and c o n t r a c t  mechanics. 
c o n t r a c t  mechanics s t a t e d  t h a t  t h e r e  w a s  ice on t h e  i n l e t  guide vanes,  
t h e  engine cowlings, and t h e  engine b u l l e t  noses ,  bu t  no ice w a s  repor ted  
on t h e  a i r f o i l  sur faces .  The JAL personnel  s t a t e d  t h a t  they d id  no t  see 
any ice  on t h e  a i r c r a f t .  One con t r ac t  mechanic advised t h e  JAL represen-  
t a t ive  t h a t  t h e  engine an t i - i c ing  system should be used by t h e  next  crew 
t o  clear t h e  ice  i n  t h e  engine i n l e t s .  No maintenance w a s  performed on 
t h e  a i r c r a f t  . 

The two 

The outbound f l i gh tc rew was wakened about 0330, l e f t  t he  h o t e l  
by t ax i  about 0430, and a r r i v e d  a t  t h e  JAL d i spa tch  o f f i c e  about 0500. 
The tax icab  d r i v e r  who brought t h e  outbound crew t o  t h e  a i r p o r t  s t a t e d  
t h a t  he became concerned by t h e  cap ta in ' s  a c t i o n s  i n  t h e  t a x i  and c a l l e d  
h i s  d i spa tche r  t o  r e p o r t  h i s  impressions.  

H e  s t a t e d  t h a t  t h e  cap ta in ' s  movements were uncoordinated; 
t h a t  h i s  f a c e  w a s  f lushed  and h i s  eyes were glazed; t h a t  h i s  conversat ion 
w a s  garbled and incoherent ;  t h a t  h i s  movements were j e rky  and uns tab le ;  
and t h a t  he  had t r o u b l e  getting ou t  of t h e  cab and had t o  s teady  himself 
on the  car door. 

About 0450 t h e  t a x i  d i spa tche r  c a l l e d  the  ope ra t ions  agent f o r  
t h e  c o n t r a c t  maintenance company and repor ted  t h a t  one of her  d r i v e r s  
had taken an  " intoxicated" JAL cap ta in  t o  t h e  a i r p o r t .  The ope ra t ions  
agent  s t a t e d  t h a t  "...it seemed l o g i c a l  t h a t  JAL would d e t e c t  anything 
unusual and act  accordingly." 
h i s  l i n e  manager of t h e  conversat ion wi th  t h e  t a x i  d i spa tcher  and t h a t  
"I f e l t  t h a t  i f  t h e  c a p t a i n  w a s  i n tox ica t ed  JAL OPS...or h i s  f i r s t  
o f f i c e r  would have stopped t h e  f l i g h t  immediately." 
personnel  and t h e  inbound JAL crew s t a t e d  t h a t  they noted nothing unusual 
about t h e  outbound crew. The d i spa tch  b r i e f i n g  proceeded smoothly and 
no s i g n i f i c a n t  ques t ions  were asked by t h e  outbound crew. 

He f u r t h e r  s t a t e d  t h a t  a t  0620, he n o t i f i e d  

The JAL d i spa tch  

- 1/ 
- 2/ 

A l l  t i m e s  are Alaskan s tandard  based on t h e  24-hour c lock.  
A l l  a l t i t u d e s  are mean sea level un le s s  otherwise noted. 
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The outbound crew cons i s t ed  of an American cap ta in  and a 
Japanese f i r s t  o f f i c e r  and f l i g h t  engineer .  They went t o  t h e  a i r c r a f t  
about 0515 and boarded t h e  a i r c r a f t  w i th  t h e  two c a t t l e  handlers .  The 
d r i v e r  of t h e  crew car, a f r i e n d  of t h e  cap ta in ,  s t a t e d  t h a t  ".. .he w a s  
i n  good condi t ion  as f a r  as way's I 've  seen him sometimes and I made 
t h a t  s ta tement  before  I eve r  heard any rumors t h a t  he w a s  supposedly 
drunk o r  had been pa r ty ing  o r  whatever." 

A review of t h e  cockpi t  vo ice  recorder  (CVR) ind ica t ed  t h a t  

' i n e r t i a l  naviga t ion  system. They a l s o  checked t h e  Automatic Terminal 
about 0603 t h e  cap ta in  and f i r s t  o f f i c e r  w e r e  checking t h e  inpu t s  t o  t h e  

Information Serv ice  (ATIS) f o r  l o c a l  v i s i b i l i t y ,  rece ived  t h e i r  c learance ,  
and began t h e i r  p r e s t a r t  c h e c k l i s t s  about 0609. 
r e p o r t  w a s  i n  p a r t :  
m i l e ,  fog . . . . I '  The c h e c k l i s t s  were completed and t h e  takeoff  d a t a  reviewed. 
About 0615 t h e  engines  w e r e  s t a r t e d  and t h e  s t i ckshake r  ( s t a l l  warning 
system) w a s  t e s t e d .  The a f t e r - s t a r t  c h e c k l i s t  w a s  completed and t h e  
a i r c r a f t  w a s  c l ea red  t o  t a x i  t o  runway 24L. During t h e  t a x i ,  t h e  f l i g h t  
engineer  reques ted  and rece ived  permission from t h e  c a p t a i n  t o  t u r n  t h e  
engine a n t i - i c e  system on because of t h e  ice  on t h e  i n l e t  guide vanes. 
The f l i g h t  c o n t r o l s  and s p o i l e r s  were checked whi le  t a x i i n g  and t h e  
f l a p s  were extended t o  23O. 
takeoff  d a t a ,  t h e  f l a p  s e t t i n g s ,  and t h e  t r i m  s e t t i n g s  were aga in  
reviewed. The cap ta in ,  i n  response t o  t h e  cha l lenge  "ant i - ice ,  de-ice,  
and r a i n  removal," s a i d ,  "Ok, w e  w i l l  use engine an t i - ice ."  The de-ice 
system w a s  repor ted  "off' '  by t h e  f l i g h t  engineer .  

The weather on t h e  ATIS 
'I ... sky p a r t i a l l y  obscured, v i s i b i l i t y  one-quarter 

The t a x i  c h e c k l i s t  w a s  completed and t h e  

The c a p t a i n  b r i e f e d  t h e  crew on t h e  takeoff  and abor t  procedures 
he  would use.  
t h ink  they  would abor t .  

H e  commented t h a t  t h e  runway w a s  s l i p p e r y  and he d i d n ' t  

The cap ta in  t ax ied  t h e  a i r c r a f t  sou theas t  on t h e  ramp, p a s t  
t h e  t e rmina l  toward runway 24L. 
i n s t r u c t e d  t o  hold s h o r t  of runway 24R. Af t e r  several communications 
w i t h  t h e  c o n t r o l l e r ,  t h e  a i r c r a f t  t ax ied  onto runway 24R,  and repor ted  
' ' . . .ready f o r  takeoff . "  The tower advised t h e  cap ta in  t h a t  he w a s  on 
runway 24R which t h e  cap ta in  con t r ad ic t ed .  The c o n t r o l l e r  then i ssued  t ax i  
i n s t r u c t i o n s  t o  g e t  t h e  a i r c r a f t  t o  runway 24L. 
t u r n  on runway 24R be fo re  he f i n a l l y  t ax ied  t o  t h e  taxiway which l e a d s  t o  
t h e  approach end of runway 24L. 
f o r  takeoff  a t  0633:37. 

H e  stopped on t h e  ramp a f t e r  being 

The cap ta in  made a 180' 

The crew again  r epor t ed  t h a t  they were ready 

Takeoff w a s  i n i t i a t e d  and a t  0634:32 t h e  cap ta in  c a l l e d  "maxi- 
mum power." 
"80" 
c a l l e d  by t h e  c o p i l o t  and a t  0635:16 r o t a t i o n  w a s  c a l l e d  and acknowledged 
by t h e  cap ta in .  
0635:21.4 t h e  f i r s t  o f f i c e r  c a l l e d  V A t  0635:26.2 a sound similar t o  2 '  

A t  0634:50 t h e  cap ta in  announced, "I have" and a t  0634:52, 
(knots )  w a s  c a l l e d  by t h e  c o p i l o t .  A t  0635:10, Vee one" w a s  

A t  0635:19.5 t h e  cap ta in  c a l l e d  "Ten degrees" and a t  
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a i r c r a f t  b u f f e t  was recorded. This  sound became more f requent  and 
continued u n t i l  t h e  sounds of impact. A t  0635:32 the  f i r s t  o f f i c e r  
c a l l e d  "Gear up" and a t  0635:33 t h e  f l i g h t  engineer  s a i d  "TOO much speed 
(s teep)  .'I 3/ A t  0635: 38 t h e  engineer  c a l l e d  "stall" s imultaneously t h e  
s t i c k s h a k e r  sounded and continued u n t i l  0635:39.3, when impac t  w a s  recorded. 

A wi tness  near  t h e  depar ture  end of t h e  runway s a w  t h e  a i r c r a f t  
climb t o  an es t imated  a l t i t u d e  of about 100 f e e t  above t h e  ground, veer  
t o  the  l e f t ,  and then  s l i d e  ' I . . .  out  of t h e  air ."  

The acc ident  occurred a t  n i g h t  a t  l a t i t u d e  61' 10 '  N and 
longi tude  150' 2'  W. The e l e v a t i o n  a t  i n i t i a l  impact w a s  1 2 4  f e e t .  

1 . 2  I n j u r i e s  t o  Persons 

I n j u r i e s  C r e w  - 
F a t a l  3 
Ser ious  0 
Minor/None 0 

Passengers 

0 
0 
0 

2 ca t t le  handlers  
0 
0 

1 . 3  Damage t o  A i r c r a f t  

The a i r c r a f t  w a s  destroyed 

1 . 4  Other Damage 

None 

1.5 Personnel  Information 

The f l i gh tc rew had been t r a i n e d  and c e r t i f i c a t e d  i n  accordance 
wi th  t h e  cu r ren t  Japanese and ICAO r egu la t ions  and s tandards .  
Appendix B . )  

(See 

1 . 6  A i r c r a f t  Information 

The a i r c r a f t  w a s  c e r t i f i c a t e d ,  equipped, and maintained i n  
accordance wi th  Japanese r egu la t ions  and ICAO recommended p r a c t i c e s .  
The crew t h a t  f lew J A  8054 t o  Anchorage repor ted  t h e  No. 2 DME as inoper- 
a t i v e .  
p a r t s  a v a i l a b l e .  There was no evidence of any o the r  p r e e x i s t i n g  a i r c r a f t  
problems o r  maintenance d i f f i c u l t i e s .  

No maintenance w a s  performed on the  DME because t h e r e  were no 

(See Appendix C . )  

The weight and balance were ca l cu la t ed  t o  have been w i t h i n  the  
e s t ab l i shed  l i m i t s .  The a i r c r a f t  f u e l  load a t  takeoff  was es t imated  t o  
have been about 117,200 pounds of J e t - A I .  

- 3/ The exac t  word could not  be determined. 
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The a i r c r a f t  w a s  equipped t o  hau l  l i v e  cat t le  i n  pens i n s t a l l e d  
i n  t h e  cab in  area. 
small groups so t h a t  t h e i r  movement w a s  r e s t r i c t e d  i n  any h o r i z o n t a l  
d i r e c t i o n .  The ca t t le  w e r e  n o t  p o s i t i v e l y  r e s t r a i n e d  and were a b l e  t o  
move wi th in  t h e  l i m i t s  of t h e  pens; t h e  space f o r  movement depended on 
t h e  number of cat t le  i n  each pen. There were no ver t ica l  r e s t r a i n t s .  

The pens are designed t o  d i v i d e  t h e  cat t le  i n t o  

1 . 7  Meteorological  Information 

The Nat iona l  Weather Serv ice  observa t ion  taken j u s t  a f t e r  t h e  
acc iden t  w a s :  

0639, Local - -pa r t i a l  obscura t ion ,  v&sib i l i ty - -% m i l e ,  
fog; temperature--20°F; dewpoint--18 F; wind--340° 3 kns; 
altimeter sett ing--29.59 in.Hg; runway 06 r i g h t  v i s u a l  
range--1,800 f t  v a r i a b l e  t o  5,000 f t ,  6/10 of t h e  sky 
obscured by fog;  ( a i r c r a f t  mishap). 

The wind speed record  from a n  anemometer l oca t ed  near  t h e  
c e n t e r  of t h e  a i r p o r t  showed 2 kns between 0630 and 0640. 
level w a s  a t  t h e  sur face .  A t  0634 t h e  fog a t  t h e  a i r p o r t  w a s  r epor t ed  
by a n  inbound p i l o t  t o  be  l o c a l i z e d  over t h e  a i r p o r t  and t h e  nearby 
lake .  

The f r eez ing  

The inbound crew of J A  8054 s t a t e d  t h a t  they en tered  t h e  fog 
a t  a n  a l t i t u d e  of about 800 f t  dur ing  t h e i r  approach t o  Anchorage and 
broke o u t  a t  250 t o  300 f t .  

The acc iden t  occurred i n  darkness  wi th  t h e  v i s i b i l i t y  r e s t r i c t e d  
by fog. 

1.8 Aids t o  Navigat ion 

Not involved. 

1 . 9  Communications 

There were no repor ted  mechanical problems wi th  a i r c r a f t  t o  
ground communications. However, some t ransmiss ions  t o  t h e  f l i g h t  had t o  
be repea ted  by t h e  c o n t r o l l e r .  

1.10 Aerodrome Information 

Anchorage I n t e r n a t i o n a l  A i rpo r t  w a s  equipped wi th  t h r e e  runways; 
24L/06RY 24R/06LY and 31/13. 
wide w i t h  a 0.3 pe rcen t  upslope. The e l e v a t i o n  of t h e  depa r tu re  end of 
t h e  runway is  124 f t .  
i n s t a l l e d  a t  t h e  depa r tu re  end of t h e  runway and t h e  runway i s  equipped 
wi th  h igh  i n t e n s i t y  runway l i g h t i n g  and runway c e n t e r l i n e  l i g h t i n g .  

Runway 24L i s  10,897 f t  long and 150 f t  

There are U.S. Standard ALSF-2 approach l i g h t s  
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The l i g h t s  were ope ra t ing  without  repor ted  problems dur ing  t h e  takeoff .  
(See Appendix D. ) 

I n  o rde r  t o  t a x i  t o  runway 24L, t h e  crew had t o  t a x i  southeas t  
on t h e  parking ramp, no r theas t  on a taxiway p a r a l l e l  t o  runway 24R, 
c r o s s  24R, and t ax i  down a diagonal  taxiway connect ing t h e  runways t o  
t h e  a r r iva l  end of runway 24L. 

The t e r r a i n  from t h e  depa r tu re  end of t h e  runway t o  t h e  a i r p o r t  
per imeter  road about 750 f t  p a s t  t h e  end of t h e  runway was r e l a t i v e l y  
level. About 225 f t  l e f t  of t h e  threshold  l i g h t s ,  t h e  t e r r a i n  s lopes  
up t o  a crest of 148 f t  about 1,000 f t  p a s t  t h e  depa r tu re  end of runway 
24L. 
end of t h e  runway and 360 f t  l e f t  of t h e  extended runway c e n t e r l i n e .  
The a i r c r a f t  s t r u c k  both  of t h e s e  crests a f t e r  i n i t i a l  impact. (See 
Appendix E . )  

There is  another  crest 153 f t  high about 1,800 f t  p a s t  t h e  depar ture  

1.11 F l i g h t  Recorders 

The a i r c r a f t  w a s  equipped wi th  a Sundstrand FA542 f l i g h t  d a t a  
recorder  (FDR) serial  No. 3611, and a Co l l in s  cockpi t  vo ice  recorder  
(CVR) serial  No. 1610. The r eco rde r s  were both mounted i n  the  a f t  
s e c t i o n  of t h e  fuse lage .  
no s i g n i f i c a n t  damage. 

They were recovered s l i g h t l y  sooted bu t  w i th  

A l l  FDR parameters had been recorded c l e a r l y  and a c t i v e l y  wi th  
no evidence of recorder  malfunct ion o r  abnormality.  The las t  1:36.3 
minutes w e r e  read ou t  and t h e  a l t i t u d e  d a t a  were co r rec t ed  t o  a barometr ic  
p re s su re  of 29.59 in.Hg t o  conver t  t h e  recorded p res su re  a l t i t u d e  t o  
mean sea level. No o t h e r  c o r r e c t i o n s  w e r e  made. 

The CVR t ape  w a s  t r ansc r ibed  i n  i t s  e n t i r e t y  and comments i n  
Japanese were t r a n s l a t e d  by members of t h e  CVR group. (See Appendix F.)  

1 . 1 2  Wreckape and Impact Information 

The a i r c r a f t  First s t r u c k  t h e  ground about 1 ,031  f t  p a s t  t h e  
depa r tu re  threshold  of runway 24L and about 179 f t  l e f t  of t h e  extended 
runway c e n t e r l i n e  a t  a n  e l eva t ion  of 124 f t .  Af t e r  i n i t i a l  impact, t h e  
a i r c r a f t  continued t o  travel on a southwester ly  heading which diverged 
t o  t h e  l e f t  of t h e  extended runway c e n t e r l i n e .  The a i r c r a f t  crossed t h e  
a i r p o r t  access road without  marking i t  and s t r u c k  r i s i n g  t e r r a i n  a t  an 
e l e v a t i o n  of about 140 f t .  The a i rc raf t  broke up a t  t h a t  po in t .  

The i n i t i a l  impact mark was V shaped which widened t o  about 12  
A s h o r t  d i s t a n c e  p a s t  t h a t  po in t  a ground 

A mark made by t h e  No. 3 engine 
f t  be fo re  i t  l o s t  d e f i n i t i o n .  
scar had been made by t h e  N o .  4 engine. 
appeared, followed success ive ly  by marks from t h e  No. 1 engine,  No. 2 
engine and t h e  l e f t  wingt ip .  The magnetic bear ing  of t h e  c e n t e r l i n e  
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of t h e  ground marks w a s  about 230O. 
f t  long and 390 f t  wide. 
o u t s i d e  t h i s  area. 

The wreckage area w a s  about 1,670 
No a i r c r a f t  components o r  wreckage w e r e  found 

The fuse l age  and wings broke i n t o  s e v e r a l  major s ec t ions ;  t h e  
engines separa ted  from t h e  wings; and t h e  landing gea r s  sepagated from 
t h e  a t t a c h i n g  s t r u c t u r e s .  
edge s l o t s  were open; t h e  s p o i l e r  pane ls  were locked down; &he s t a b i l i z e r  
w a s  set 4.44' a i r c r a f t  noseup; t h e  rudder w a s  d i sp l aced  7.5 
and t h e  landing  gea r s  were r e t r a c t e d .  

The f l a p s  were extended 21' t o  23 ; t h e  lead ing  

t o  t h e  r i g h t ;  
+ 

The cockpi t  s e c t i o n  w a s  damaged by impact bu t  t h e r e  w a s  no 
f i r e  damage. The cockpi t  f l o o r  w a s  d i sp laced  upward and t h e  e n t i r e  
occupiable  area w a s  d i s rup ted .  The cockpi t  seats w e r e  damaged and 
detached from t h e i r  a t tachments .  Some occupants were st i l l  he ld  i n  t h e  
seats by t h e  r e s t r a i n t  systems. 

The main fuse l age  w a s  broken i n t o  t h r e e  major s e c t i o n s  t h a t  
w e r e  damaged and burned. 
throughout t h e  fuse l age  wreckage. 

The c a t t l e  pens and c a t t l e  were s c a t t e r e d  

The t a i l  s e c t i o n  separa ted  from t h e  fuse l age  and remained 
i n t a c t .  It had been damaged by impact bu t  had l i t t l e  f i r e  damage. 
t a i l  cone w a s  bent  up wi th  compression buckles  on t h e  top  sur face .  
measurement between fuse l age  s t a t i o n s  1730 and 1791 w a s  51.25 i n s .  
r a t h e r  than t h e  nominal 6 1  in s .  
h o r i z o n t a l  s t a b i l i z e r  jackscrews measured 6.75 i n s .  between t h e  bottom 
of t h e  jackscrew upper s t o p  s e r r a t i o n s  t o  t h e  top  of t h e  s t o p  s e r r a t i o n s  
on t h e  sprocket .  There was a s t r i k e  mark on top  of t h e  t a i l  cone 9 in s .  
r i g h t  of t h e  t a i l  cone c e n t e r l i n e .  
l e f t  and t h e  end of t h e  l e f t  e l e v a t o r  inboard c l o s u r e  r i b  had h i t  t h e  
t a i l  cone and had made a c rease ,  t h e  crease corresponded t o  an e l e v a t o r  
t r a i l i n g  edge "up" p o s i t i o n .  

The 
The 

The t a i l  cone w a s  bent  up 7 O .  The 

The t a i l  cone w a s  d i sp l aced  t o  t h e  

A l l  f l i g h t  c o n t r o l  s u r f a c e s ,  wing f l a p s ,  and s p o i l e r  pane ls  
were found. 
t o  9% i n s . ,  equiva len t  t o  f l a p  ex tens ion  of 21' t o  23'. 
of t h e  f l i g h t  c o n t r o l  system could not  be e s t ab l i shed  bu t  a l l  t h e  cab le s  
examined d isp layed  evidence of t e n s i l e  f a i l u r e .  

The measurements of f l a p  a c t u a t o r s  ranged from 4 3/8 i n s .  
The i n t e g r i t y  

The ca t t l e  r e s t r a i n t  web and holding pens were examined and 
t h e  web w a s  found i n s t a l l e d  and i n t a c t .  The e i g h t  pens were t o r n  f r e e  
of t h e  f l o o r  attachment f i t t i n g s  and were found i n  t h e  v i c i n i t y  of t h e  
fuse l age  wreckage. The s i d e s  of t h e  pen on t h e  l e f t  s i d e  of t h e  fuse l age  
were damaged only  s l i g h t l y .  
r i g h t  s i d e  of t h e  fuse l age  were heav i ly  damaged and some were fragmented. 
The end panels ,  o r  g a t e s ,  of t h e  pens were i n t a c t .  None of t h e  g a t e s  
showed any severe  bends. The damage p a t t e r n  w a s  c o n s i s t e n t  wi th  f o r c e f u l  
movement of t h e  c a t t l e  forward and t o  t h e  r i g h t .  

However, t h e  s i d e s  of t h e  pens from t h e  
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The engines were examined and t h e  damage sus t a ined  was consis-  
t e n t  wi th  h igh  engine r o t a t i o n  a t  impact .  Ten of t h e  12  i n s t a l l e d  
engine a n t i - i c e  va lves  were open. The o the r  two were damaged and t h e  
p o s i t i o n  a t  impact was no t  determined. 

Samples of f u e l  and o i l  were taken from each engine and analyzed. 
All samples t e s t e d  were normal except t h e  o i l  sample from No. 4 engine,  
which had a s l i g h t l y  high chrome content .  Examination of t h e  recovered 
system components gave no i n d i c a t i o n  of p r e e x i s t i n g  system f a i l u r e  o r  
malfunction. 

The p i t o t  heads were recovered and t h e  i n l e t s  were f r e e  of 
f o r e i g n  material. The s t a t i c  p o r t s  were no t  recovered. The c a p t a i n ' s  
s ta t ic  s e l e c t o r  was i n  t h e  "normal" pos i t i on .  
mechanism and t h e  yaw channel computer were t e s t e d ;  they both operated 
s a t i s f a c t o r i l y .  

The rudder power c o n t r o l  

Three "bugs" on t h e  c a p t a i n ' s  a i r speed  i n d i c a t o r  were set a t  134, 
148, and 160 kns and t h e  speed command set a t  1 7 0  kns. 
t h e  f i r s t  o f f i c e r s  a i r speed  i n d i c a t o r  were set a t  130, 158, and 160 kns. 
and t h e  speed command w a s  set a t  170 kns. The ca l cu la t ed  r e fe rence  
speeds f o r  t h i s  f l i g h t  wi th  23' f l a p s  were V1--137 kns; VR--152 kns; 
V2--161 kns. 

1.87, 1.86 to 1.87, 1.88 and 1.88 kor engine Nos. 1 through 4 ,  re- 
spec t ive ly .  
f u e l  flow instruments  a l l  i nd ica t ed  a flow between 624 and 669 l b / h r .  

Three "bugs" on 

The engine p re s su re  r a t i o  (EPR) instrument  "bugs" were set a t  

Takeoff EPR w a s  1.86 and climb EPR w a s  1.84. The 

The p i t c h  t r i m  compensator w a s  ''normal." The p i t c h  t r i m  in-  
d i c a t o r  was disconnected and the  s t a b i l i z e r  t r i m  handle w a s  i n  a nose- 
down pos i t i on .  The a u t o p i l o t  func t ion  s e l e c t o r  w a s  se t  a t  " v e r t i c a l  
speed" and t h e  p i t c h  knob ind ica t ed  a descent  of 500 fpm. The rudder 
t r i m  i n d i c a t o r  was f u l l  l e f t  and t h e  a i l e r o n  t r i m  i n d i c a t o r  
was set a t  "3R." 

The windshield hea t  w a s  "of f , "  t h e  c a p t a i n ' s  a n t i - i c e , h e a t e r  
w a s  set a t  "capt p i t o t , "  a l l  t h e  engine a n t i - i c e  switches were 'ron,l' 
and t h e  scoop a n t i - i c e  was "on." 

The instrument l i g h t  switches were on and a mixture  of red and 
white  l i g h t i n g  had been s e l e c t e d .  
l a t e r a l l y  balanced f u e l  load.  The a i r f o i l  a n t i - i c e  s e l e c t o r  w a s  "off" 
and t h e  t a i l  de-ice switch w a s  i n  t h e  "normal" pos i t i on .  

The f u e l  quan t i ty  gauges ind ica t ed  a 

The a i l e r o n  and rudder hydraul ic  power shutof f  levers w e r e  i n  
All t h e  engine a n t i - i c e  c i r c u i t  b reakers  w e r e  o r  near  t h e  "on" d e t e n t .  

c losed.  
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There w a s  no evidence of preimpact f i r e ,  explosion,  o r  s t r u c t u r a l  
malfunct ion.  

The s t a l l  warning system computer w a s  recovered and checked; 
i t  operated wi th in  l i m i t s .  

1.13 Medical and Pa tho log ica l  Information 

Autopsies ind ica t ed  t h a t  t h e  f i v e  persons aboard t h e  a i r c r a f t  
d i ed  of m u l t i p l e  impac t  i n j u r i e s .  There w a s  no evidence of any pre- 

' e x i s t i n g  d i s e a s e  t h a t  could have con t r ibu ted  t o  t h e  acc ident .  

Toxicologica l  s t u d i e s  conducted on t h e  f i v e  persons were 
nega t ive  f o r  drugs. The carbon monoxide concent ra t ions  w e r e  7 . 3  percent  
s a t u r a t i o n  o r  less. 
taken from t h e  c a p t a i n ' s  body. 

No e t h y l  a l coho l  w a s  found except  i n  specimens 

The i n i t i a l  blood a l coho l  level of t h e  cap ta in  w a s  298 mgs 
percent  and a v i t r e o u s  a l coho l  level  of 310 mgs percent  recorded i n  
tests conducted wi th in  1 2  hours  a f t e r  t h e  acc iden t  by t h e  Alaska Medical 
Laboratory. Addi t iona l  tests were conducted on specimens from t h e  
c a p t a i n s ' s  body by t h e  C i v i l  Aeromedical I n s t i t u t e  and they  found a 
blood a lcohol  l e v e l  of 210 mgs percent  and a v i t r e o u s  level of 281 mgs 
percent .  

A blood a l coho l  l e v e l  of 100 mgs percent  is  considered t o  be 
The Nat iona l  l e g a l l y  i n t o x i c a t i n g  f o r  d r i v e r s  i n  t h e  S t a t e  of Alaska. 

Sa fe ty  Council Committee on Alcohol and Drugs has  determined t h a t  
a blood a l coho l  l e v e l  of 180 t o  300 mgs. percent  would r e s u l t  i n  mental  
confusion,  d i s o r i e n t a t i o n ,  d i z z i n e s s ,  exaggerated emotional s ta te  
( f e a r ,  anger ,  g r i e f ,  e t c . ) ,  d i s tu rbance  of s ensa t ion  (d ip lop ia ,  e tc . )  
impaired percept ion  of c o l o r ,  form, motion, o r  dimensions, decreased 
pa in  sense ,  impaired ba lance ,  muscular incoord ina t ion ,  s tagger ing  g a i t ,  
and s l u r r e d  speech. 

A number of persons who were i n  con tac t  wi th  t h e  cap ta in  during t h e  
20 hours  he  w a s  i n  Anchorage w e r e  interviewed.  
c o n f l i c t e d  when they were asked i f  t h e  cap ta in  had been dr inking  o r  
showed evidence of dr inking .  

The wi tnesses '  s ta tements  

O f  t h e  1 3  persons interviewed regarding t h e  c a p t a i n ' s  a c t i v i t i e s  
be fo re  r epor t ing  t o  t h e  a i r p o r t ,  5 c l o s e  acquaintances s a i d  t h a t  he 
showed no s i g n s  of dr inking  o r  t h a t  he had no t  had a d r i n k  i n  t h e i r  
presence.  S ix  persons who were not  c l o s e l y  acquainted wi th  t h e  cap ta in  
s t a t e d  t h a t  he had been dr inking  o r  showed s i g n s  of being under t h e  
in f luence  of a l coho l  w i th in  t h e  1 2  hours be fo re  t h e  scheduled f l i g h t .  
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F i r e  - 1.14 

Although some wi tnesses  s t a t e d  t h a t  t h e  a i r c r a f t  w a s  on f i r e  
before  impact, no evidence was found dur ing  t h e  wreckage examination t o  
support  t h e i r  s ta tements .  Sca t t e red  ground f i r e s  erupted between t h e  
poin t  of i n i t i a l  impact and t h e  access road.  There w a s  a l s o  a major 
ground f i r e  i n  t h e  primary wreckage area. 

The a i r p o r t  f i r e  department d i spa tche r  w a s  n o t i f i e d  of t h e  
c rash  about 0636. There w a s  a de lay  i n  f ind ing  t h e  wreckage because of 
t h e  fog and because t h e  c o n t r o l l e r  d i d  no t  spec i fy  t h e  end of t h e  runway 
where t h e  c ra sh  w a s  l oca t ed .  Response t i m e  w a s  es t imated t o  be about 5 
minutes. 

I n  a d d i t i o n  t o  t h r e e  f i r e t r u c k s  from the  a i r p o r t  f i r e  department,  
t h e  c i t y  f i r e  department and t h e  Alaskan A i r  Nat iona l  Guard responded. 
An Alaska S t a t e  P o l i c e  h e l i c o p t e r  was a l s o  c a l l e d .  Water was t ranspor ted  
t o  t h e  f i r e  area by two tanker  t rucks  and about 9,000 ga l lons  of ex t inguish ing  
agent and 250 ga l lons  of l i g h t  water were expended by the  a i r p o r t  f i r e  
department. Ambulances, heavy equipment, and l i g h t i n g  v e h i c l e s  were 
a l s o  used i n  t h e  f i r e f i g h t i n g  and rescue  opera t ions .  

1.15 Surv iva l  Aspects 

This  acc ident  w a s  n o t  su rv ivab le  f o r  t h e  f i v e  a i r c r a f t  occupants 
because t h e  cockpi t  area w a s  too  seve re ly  deformed. 

1.16 Tests and Research 

1.16.1 Performance Evaluat ion 

The performance group attempted t o  d e f i n e  t h e  a i r c r a f t ' s  
takeoff  performance and t o  compare t h a t  performance t o  o the r  DC-8's i n  
similar condi t ions  t o  determine whether JA 8054's performance w a s  
s tandard.  I n  a d d i t i o n ,  t h e  group examined t h e  p o s s i b i l i t y  of an a c c r e t i o n  
of a i r f rame ice on J A  8054 and t h e  e f f e c t s  of i c e  a c c r e t i o n  on t h e  
a i r c r a f t ' s  performance, 

The f l i g h t  recorder  readouts  of load  f a c t o r ,  heading, and 
a l t i t u d e  were p l o t t e d  i n  engineer ing u n i t s  and t h e  equiva len t  a i r speed  
w a s  es t imated.  The ca l cu la t ed  equiva len t  a i r speed  w a s  der ived by co r rec t ing  
a f a i r i n g  of t h e  recorded ind ica t ed  a i r speed  f o r  a l t e r n a t e  s ta t ic  system 
p o s i t i o n  e r r o r  and f o r  takeoff  r o t a t i o n  e f f e c t s .  
from t h e  runway w a s  s e l e c t e d  t o  co inc ide  wi th  t h e  minimum a l t i t u d e  
recorded i n  t h e  t y p i c a l  d i p  on t h e  a l t i t u d e  t r a c e .  

The po in t  0-f l i f t o f f  
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The a l t i t u d e  p r o f i l e  w a s  prepared by f a i r i n g  a l i n e  through 
t h e  midpoints of an  envelope, which enclosed t h e  datum p o i n t s  read  from 
t h e  a l t i t u d e  trace. This  w a s  co r rec t ed  f o r  a l t e r n a t e  s ta t ic  system 
p o s i t i o n  e r r o r  and f o r  ground e f f e c t .  The e f f e c t s  of t r a n s i e n t  v a r i a t i o n s  
i n  s t a t i c  p res su re  sensed i n  t h e  s t a l l  made i t  d i f f i c u l t  t o  u se  t h e  
p o s t s t a l l  a l t i t u d e  d a t a  f o r  any purpose o t h e r  than  t r end  ana lys i s .  

The ver t ica l  a c c e l e r a t i o n  p r o f i l e  w a s  e s t a b l i s h e d  by connecting 
t h e  datum p o i n t s  by s t r a i g h t  l i n e s .  
r e s u l t e d  i n  several d i f f e r e n t  a l t i t u d e  curves ,  a l l  of which showed 
cons iderable  d e v i a t i o n  from t h e  a l t i t u d e s  recorded by t h e  FDR--even when 
co r rec t ed  f o r  r o l l  and p i t c h  angles .  
t o  t h e  assumed rate of climb a t  t h e  p o i n t  where t h e  i n t e g r a t i o n  w a s  
begun. I n  a d d i t i o n ,  a d e v i a t i o n  of +0.05 G w a s  recorded throughout t h e  
takeoff  r o l l  and had t o  be  accounted f o r .  Vertical a c c e l e r a t i o n  is 
recorded every 0.1 second and a l t i t u d e  i s  recorded every 1 .0  second. 
Therefore ,  t h e  performance group decided t h a t  short-term dev ia t ions  of 1 
t o  2 seconds i n  t h e  ra te  of climb might be apparent  on t h e  ver t ical  
a c c e l e r a t i o n  trace bu t  n o t  apparent  on t h e  a l t i t u d e  trace. 
of t h e s e  s t u d i e s ,  however, t h e  performance group concluded t h a t  only 
t r ends  i n  a l t i t u d e  changes could b e  e s t a b l i s h e d  by use  of t h e s e  d a t a ,  

I n t e g r a t i o n  of t h e  vertical a c c e l e r a t i o n  

The i n t e g r a t i o n  r e s u l t s  are s e n s i t i v e  

A s  a r e s u l t  

A l l  t h e  traces devia ted  s i g n i f i c a n t l y  dur ing  t h e  l as t  few 
seconds of t h e  record ing ,  and t h e  spacing between d a t a  p o i n t s  on a l l  
traces ind ica t ed  t h a t  t h e  f o i l  d i d  n o t  move cons tan t ly .  

The CVR t r a n s c r i p t  w a s  reviewed and p e r t i n e n t  comments and 
sounds were e x t r a c t e d  and timed. 
VI, vR, and V 2  were compared t o  a CVR t a p e  of another  JAL DC-8 which 
took o f f  under similar condi t ions .  Frequency spectrum diagrams of t h e  
event  t i m e s  were made from t h e  CVR t apes  of both a i r c r a f t .  
knots ,  V1, and VR occurred i n  both cases near  t h e  same elapsed t i m e s .  
But t h e  t i m e  between t h e  ca l l  f0.r r o t a t i o n  and V w a s  about  1.5 seconds 
longer  i n  t h e  t r a n s c r i p t  of t h e  t ape  from J A  805$, when compared t o  t h e  
o t h e r  DC-8 takeoff  tape .  

The t iming of t h e  c a l l o u t s  a t  80 kns,  

Eighty 

Sounds recorded i n  t h e  cockpi t  of J A  8054 have been i d e n t i f i e d  
These sounds as a i r c r a f t  b u f f e t  a s soc ia t ed  wi th  a n  approach t o  a s t a l l .  

. were f i r s t  recorded s h o r t l y  a f t e r  t h e  cal l  of V2 and increased  i n  frequency 
and i n t e n s i t y  u n t i l  masked by t h e  louder  sounds of t h e  s t a l l  warning 
system and impact. The s t a l l  warning system f i r s t  sounded about 1.2 

* seconds be fo re  t h e  sounds of impact and these  l a t te r  sounds l a s t e d  about 
0.2 seconds be fo re  electrical power w a s  removed from t h e  CVR. 

The CVR and FDR d a t a  were c o r r e l a t e d  t o  provide a timed event  
p r o f i l e  of t h e  acc iden t  from t h e  beginning of t h e  takeoff  r o l l  t o  t h e  
f i n a l  impact and a p r o f i l e  of t h e  f l i g h t  a f t e r  l i f t o f f .  
G. )  The c o r r e l a t i o n  w a s  co r rec t ed  by a f a c t o r  of 3 percent  f o r  a 

(See Appendix 



- 1 2  - 

d i f f e r e n c e  i n  e lapsed  t i m e s  between events  on t h e  FDR t ape  and t h e  CVR 
tape.  I n i t i a l  impact, as recorded on t h e  FDR trace, w a s  assumed to  have 
been 0.6 second a f t e r  t h e  las t  r e l i a b l e  d a t a  po in t s  on t h e  a i r speed ,  
a l t i t u d e s ,  and heading traces and wi th in  1.0 second be fo re  t h e  i n i t i a l  
recorded sounds of a i r c r a f t  breakup. The Safe ty  Board concluded t h a t  
i n i t i a l  con tac t  of t h e  t a i l  cone wi th  t h e  ground may have been masked by 
t h e  sound of t h e  s t a l l  warning system and t h a t  t h e  subsequent impact of 
t h e  r i g h t  wing and engines w a s  t h e  f i r s t  recorded sound of impact. 

This  c o r r e l a t i o n  ind ica t ed  t h a t  V I ,  VR, and V 2  were c a l l e d  
when those  a i r speeds  should have been displayed on t h e  a i r speed  i n d i c a t o r s  
i n  t h e  cockpi t .  
second of t h e  ca l l ,  and t h e  a i r c r a f t  l i f t e d  o f f ,  as def ined  by t h e  d i p  
i n  t h e  a l i t i t u d e  trace, wi th in  3 seconds a f t e r  r o t a t i o n  began. 
Appendix G . )  

A i r c r a f t  r o t a t i o n  appeared t o  have been wi th in  1 

(See 

The i n i t i a l  rate of climb a f t e r  l i f t o f f  appeared t o  be higher  
than t h a t  normally achieved by o t h e r  DC-8's i n  similar condi t ions .  

JA 8054 reached a maximum recorded a i r speed  of about 164 kns; 
t h e  a i r speed  began t o  decrease  when t h e  sound of b u f f e t  w a s  recorded on 
t h e  CVR. A maximum a l t i t u d e  of 284 f t  (160 f t  above t h e  runway) w a s  
reached and, as t h e  sound of b u f f e t  increased ,  t h e  heading trace ind ica t ed  
a t u r n  t o  t h e  l e f t ;  t h e  v e r t i c a l  a c c e l e r a t i o n  t r a c e  ind ica t ed  a decrease  
i n  v e r t i c a l  loading;  and t h e  a i r speed  continued t o  decrease.  The air- 
speed trace became e r r a t i c  as though t h e r e  w a s  a d is turbance  i n  t h e  
a i r f l o w  sensed by t h e  a l t e r n a t e  p i t o t  s t a t i c  system. During the  3 t o  4 
seconds be fo re  impact, b u f f e t  sound increased ,  t h e  v e r t i c a l  load 
f a c t o r  increased  r a p i d l y ,  and t h e  rate of descent  decreased suddenly. 

The recorded a i r speed  w a s  converted t o  groundspeed and t h e  
groundspeed and heading w e r e  used t o  c a l c u l a t e  a ground t r a c k  from 
l i f t o f f  t o  impact. Estimated s i d e s l i p  angles  provided by t h e  manufacturer 
f o r  p r e s t a l l  and p o s t s t a l l  f l i g h t  were incorporated i n t o  t h e  ground 
t r a c k  c a l c u l a t i o n s .  The der ived  impact po in t  compared favorably wi th  
t h e  a c t u a l  impact po in t ,  i n d i c a t i n g  t h a t  t h e  cor rec ted  FDR d a t a  were 
s u b s t a n t i a l l y  c o r r e c t .  

1.16.2 Computer Simulat ions 

The Sa fe ty  Board reviewed computer s imula t ions  conducted by 
t h e  manufacturer and t h e  ope ra to r ,  and al though t h e  assumptions used 
were d i f f e r e n t ,  t h e  conclusions were similar.  Both s t u d i e s  ind ica t ed  
t h a t  a i r c r a f t  a c c e l e r a t i o n  t o  near  V w a s  normal bu t  t h a t  a c c e l e r a t i o n  
from V t o  V2 w a s  less than  normal. RBoth s t u d i e s  ind ica t ed  t h a t  t he  
a i rcra  H t must have been r o t a t e d  t o  an  excess ive  p i t c h  ang le  
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j u s t  be fo re  i t  reached V 
da t a .  
a f t e r  V2 w a s  c a l l e d  and t h a t  t h e  s t a l l  continued and deepened t o  an angle  
of a t t a c k  of a t  least 1 8 O  u n t i l  impact. 

i n  o rde r  t o  have produced t h e  FDR recorded 
F i n a l l y ,  bo th  s t u  3 ies concluded t h a t  t h e  a i r c r a f t  s t a l l e d  j u s t  

The group noted t h a t  by us ing  a normal c o e f f i c i e n t  of l i f t  t o  
ana lyze  t h e  f l i g h t p a t h  of t h e  a i r c r a f t ,  t h e  a i r c r a f t  reached a h igher  
peak a l t i t u d e  than  t h a t  recorded by t h e  FDR. 
v e r t i c a l  a c c e l e r a t i o n ,  engine t h r u s t  levels ,  ang le  of a t t a c k ,  and c o n t r o l  
manipulat ions were app l i ed  t o  computer-generated f l i g h t p a t h s .  Calcu la t ions  
showed t h a t ,  i n  o rde r  t o  approximate t h e  recorded f l i g h t p a t h ,  t h e  maximum 
c o e f f i c i e n t  of l i f t  had t o  be reduced about 15 percent  and t h a t  t h e  
a i r c r a f t  s t a l l e d  a t  an  ang le  of a t t a c k  about  2' less than  normal. 

Various assumptions regarding 

I n  view of t h e  normal performance of t h e  a i r c r a f t  a t  Moses 
Lake and i n  view of t h e  metero logica l  cond i t ions  a t  Anchorage, t h e  
p o s s i b i l i t y  of a i r f r ame  i c i n g  w a s  examined. 

Condi t ions were f avorab le  f o r  t h e  a c c r e t i o n  of r i m e  i c i n g  from 
t h e  time t h e  a i r c r a f t  approached Anchorage u n t i l  t h e  crash.  While g l a z e  
ice w a s  a l s o  poss ib l e ,  r i m e  i c e  would l i k e l y  have predominated where 
a i r f l o w  impinged on t h e  s t r u c t u r e ,  mainly around t h e  s t a g n a t i o n  p o i n t  of 
a i r f l o w  on t h e  l ead ing  edge of t h e  a i r f o i l s .  

The temperature  of t h e  f u e l  remaining i n  t h e  wing tanks  a f t e r  
landing  w a s  c a l c u l a t e d  t o  be about -8.3"F and t h e  temperature  of t h e  
f u e l  added a t  Anchorage w a s  about 32 F. Ca lcu la t ions  show t h a t  t h e  
temperature  of t h e  f u e l  i n  t h e  wing tanks  a f t e r  r e f u e l i n g  ranged from 20 
t o  25.5'F. 
temperature  of t h e  s k i n  above t h e  f u e l  tanks ,  t h e  supercooled water 
d r o p l e t s  i n  t h e  fog could have accumulated on t h e  wing and formed rime 
ice. Although no such i c i n g  w a s  repor ted  by e i t h e r  a crewmember o r  a 
ground crewman, t h e r e  w a s  s u f f i c i e n t  t i m e  between t h e  p r e f l i g h t  check 
and t h e  takeoff  f o r  enough ice  t o  form t o  degrade t h e  takeoff  performance 
of JA 6054. However, t h e  exac t  amount of i c i n g  could not  be determined. 

Because of t h e  fog  a t  20°F and t h e  below-freezing 

Typica l ly ,  roughness on t h e  upper wing su r face ,  such as r i m e  
ice ,  which begins  a t  t h e  l ead ing  edge and extends toward t h e  t r a i l i n g  
edge, w i l l  reduce t h e  maximum l i f t  c o e f f i c i e n t  and consequently t h e  
ang le  of a t t a c k  a t  which s t a l l  occurs .  Roughness a l s o  w i l l  i nc rease  
p o s t s t a l l  drag.  These e f f e c t s  w i l l  become more severe as t h e  s u r f a c e  
roughness extends f a r t h e r  chordwise and may be  accompanied by an  inc rease  
i n  both t h e  ang le  of a t t a c k  f o r  zero l i f t  and t h e  wing p a r a s i t e  drag.  
Def l ec t ion  of t r a i l i n g  edge f l a p s  tends  t o  inc rease  t h e s e  e f f e c t s .  

Roughness elements of about  1/10,000 of t h e  wing chord can 
adverse ly  a f f e c t  t h e  maximum l i f t  c o e f f i c i e n t .  Sca l ing  t h e  d a t a  t o  t h e  
DC-8-62 i n d i c a t e s  t h a t  i f  roughness elements of 1 /32  in .  are c l o s e l y  
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d i s t r i b u t e d  along t h e  l ead ing  edge of t h e  wing and some por t ion  of i t s  
upper su r face ,  t h e  maximum l i f t  c o e f f i c i e n t  would be reduced by as much 
as 20 percent .  
on t h e  upper s u r f a c e  of t h e  f u l l  span of t h e  DC-8-62 wing would degrade 
t h e  maximum l i f t  c o e f f i c i e n t  by as much as 1 5  percent .  

A s u r f a c e  roughness element of about 1/72 i n .  d i s t r i b u t e d  

1 . 1 7  Addi t iona l  Information 

1 . 1 7 . 1  S t a l l  Warning System 

The s t a l l  warning system induces v i b r a t i o n s  i n t o  t h e  c o n t r o l  
columns i f  t h e  a i r p l a n e  approaches a s t a l l  cond i t ion  during f l i g h t  and 
provides  a p o s i t i v e  s t a l l  warning which cannot be confused wi th  o t h e r  
warning systems i n  t h e  cockpi t .  The system c o n s i s t s  of a l i f t  t ransducer ,  
l i f t  computer, c o n t r o l  column shaker ,  tes t  r e l a y ,  and test switch.  

The l i f t  t ransducer  is  t h e  sensing mechanism f o r  t h e  s t a l l  
warning system and i s  loca ted  i n  t h e  r i g h t  wing l ead ing  edge. 
t ransducer  is  e l e c t r i c a l l y  heated f o r  i c i n g  p r o t e c t i o n  whenever t h e  

The vane of t h e  l i f t  t ransducer  pro t rudes  through t h e  lower su r face  of 
t h e  wing leading  edge so  t h a t  when t h e  a i r p l a n e  is  i n  f l i g h t ,  aero- 
dynamic f o r c e s  on t h e  vane activate an  e lectr ical  s i g n a l  which is  
t r ansmi t t ed  t o  t h e  l i f t  computer. The computer processes  t h e  s i g n a l  
from t h e  t ransducer  and, when appropr i a t e ,  completes a c i r c u i t  t o  t h e  
s t i ckshake r  on t h e  c a p t a i n ' s  c o n t r o l  column. 
crew of a s t a l l  when i t  shakes and knocks t h e  c o n t r o l  column; t h e  warning 
can be f e l t  and heard on both c o n t r o l  columns. 
when t h e  a i r c r a f t  is  on t h e  ground and t h e  nose gear  o leo  s t r u t  i s  
compressed. 

The 

an t i - i c ing  meter" s e l e c t i o n  switch i s  i n  any p o s i t i o n  o t h e r  than "off . I 1  
11 

The s t i ckshake r  warns t h e  

The system is  disengaged 

Although t h e  test switch is  used t o  check t h e  con t inu i ty  of 
t h e  e lectr ical  c i r c u i t s ,  inc luding  t h e  s t i ckshake r ,  i t  does no t  test 
t ransducer  opera t ion .  

I n  f l i g h t ,  t h e  t ransducer  w i l l  normally i n i t i a t e  a s t a l l  warning 
a t  an a i r speed  about 3 t o  6 percent  above s t a l l  speed. I n  t h i s  case t h e  
s t a l l  speed w a s  about 140 kns, and t h e  s t i ckshake r  would have been 
expected t o  ope ra t e  a t  an  a i r speed  between 144  t o  146 kns. 

1.18 New I n v e s t i p a t i o n  Techniques 

None 

2. ANALYSIS 

The crewmembers were c e r t i f i c a t e d ,  t r a i n e d ,  an4 q u a l i f i e d  f o r  
t h e  f l i g h t  i n  accordance wi th  Japanese and ICAO r e g u l a t i o n s  and s tandards.  
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A l l  f l i g h t  crewmembers had adequate  rest pe r iods  before  r e p o r t i n g  f o r  
duty.  

The a i r c r a f t  w a s  c e r t i f i c a t e d ,  maintained, and equipped i n  
accordance wi th  Japanese and ICAO r e g u l a t i o n s  and s tandards.  There w a s  
no evidence of i n - f l i g h t  f i r e ,  s t r u c t u r a l  f a i l u r e ,  o r  f l i g h t  c o n t r o l  o r  
powerplant malfunct ions.  

The performance s t u d i e s  ind ica t ed  t h a t  normally t h e  s t a l l  
warning system should have a c t i v i a t e d  when t h e  a i r c r a f t  s t a l l e d  a t ,  o r  
j u s t  a f t e r  reaching ,  V 2  i n s t e a d  of about 1 second be fo re  impact. 
a l l  t h e  system components were no t  recovered, and, t h e r e f o r e ,  could no t  
be examined, t h e  CVR ind ica t ed  t h a t  t h e  system w a s  checked during t h e  
pre takeoff  checks and t h e  crew w a s  apparent ly  s a t i s f i e d  wi th  t h e  test. 
There were several reasons why t h e  system may no t  have func t ioned ,  
inc luding  changes i n  performance caused by a i r f o i l  i c e ,  ice  on t h e  
t ransducer ,  o r  improper c a l i b r a t i o n .  The Safe ty  Board w a s  unable t o  
determine why t h e  s t a l l  warning system d i d  no t  activate ear l ier  i n  t h e  
acc iden t  sequence. 

Although 

The weight and balance of t h e  a i r c r a f t  w e r e  w i t h i n  l i m i t s  and 
t h e r e  w a s  no evidence t o  i n d i c a t e  t h a t  t h e  cargo s h i f t e d  e i t h e r  dur ing  
o r  a f t e r  t akeof f .  The cat t le  pens e f f e c t i v e l y  r e s t r a i n e d  t h e  catt le 's  
movements u n t i l  impact. Damage t o  t h e  c a t t l e  pens ind ica t ed  t h a t  t h e  
c a t t l e  w e r e  e j e c t e d  forward and t o  t h e  r i g h t  by impact, which w a s  c o n s i s t e n t  
w i th  t h e  a i r c r a f t  a t t i t u d e  a t  impact. 
damage t o ,  o r  f a i l u r e  o f ,  t h e  pens; t h e  l e f t  and a f t  pane ls  w e r e  e s s e n t i a l l y  
undamaged, and t h e  n e t  between t h e  cabin  and t h e  cockpi t  w a s  i n t a c t .  

There w a s  no evidence of preimpact 

The s e t t i n g s  of t h e  s t a b i l i z e r  t r i m ,  landing f l a p s ,  and s la ts  
were appropr i a t e  f o r  t h e  t akeof f .  

The a i r c r a f t  performance s t u d i e s  i n d i c a t e  t h a t  t h e  takeoff  
r o l l  w a s  e s s e n t i a l l y  normal. t o  V2 w a s  
slower than normal, and t h e  a i r c r a f t  s t a l l e d  a t ,  o r  sho r t19  a f t e r  reaching,  
V2.  The maximum a l t i t u d e  reached w a s  about  160 f t  above t h e  a i r p o r t ,  o r  
about 284 f t .  m . s . 1 .  Af t e r  t h e  s t a l l  began, t h e  a i r c r a f t  descended a t  a n  
average s i n k  rate of 3,000 fpm which w a s  reduced s l i g h t l y  s h o r t l y  be fo re  
impact. 
nose-high a t t i t u d e .  Then, t h e  r i g h t  wing dropped and t h e  a i r c r a f t  
apparent ly  r o l l e d  wings level  and t h e  nose dropped. 
r i s i n g  t e r r a i n  r e s u l t e d  i n  d e s t r u c t i o n  of t h e  a i r c r a f t .  

However, a c c e l e r a t i o n  from V 

The t a i l  cone h i t  t h e  t e r r a i n  f i r s t  which ind ica t ed  a r e l a t i v e l y  

F i n a l  impact wi th  

Rota t ion  w a s  probably i n i t i a t e d  when t h e  f i r s t  o f f i c e r  c a l l e d  
VR. 
t h e  Sa fe ty  Board be l i eves  t h a t  t h e  subsequent slow a c c e l e r a t i o n  r e s u l t e d  
from r o t a t i o n  t o  about 15' a f t e r  l i f t o f f ,  a higher-than-normal p i t c h  
a t t i t u d e .  A s  a i r c r a f t  performance d e t e r i o r a t e d ,  t h e  s i t u a t i o n  w a s  

Based on t h e  performance eva lua t ion  and t h e  computer s imula t ions ,  
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probably worsened when t h e  angle  of a t t a c k  w a s  increased  t o  about 18'. 
The subsequent l o s s  of a l t i t u d e  and a i r speed ,  and reduct ion  i n  a i r c r a f t  
p i t c h  a t t i t u d e  were t y p i c a l  of t h e  performance c h a r a c t e r i s t i c s  of t h e  
DC-8-62F i n  a s t a l l e d  condi t ion .  

I c i n g  of t h e  lead ing  edge o r  t h e  upper su r face  of t h e  wing 

The n e t  e f f e c t ,  assuming t h a t  a l l  o t h e r  i npu t s  remained t h e  
would have lowered t h e  angle  of a t t a c k  a t  which t h e  a i r c r a f t  would have 
s t a l l e d .  
same, would have been a reduct ion  of t h e  angle  of a t t a c k  requi red  t o  
s t a l l  t h e  wing. 

I n  view of t h e  above, t h e  Safe ty  Board concludes t h a t  t h e  
recorded a i r c r a f t  performance r e s u l t e d  from t h e  p i l o t ' s  c o n t r o l  i n p u t s  
aggravated by a i r f rame i c ing .  

The p i l o t  w a s  w e l l  q u a l i f i e d  and experienced i n  t h i s  opera t ion .  
There w a s  no evidence t o  i n d i c a t e  t h a t  t h e  p i l o t  w a s  no t  a b l e  t o  perform 
h i s  d u t i e s  except f o r  t h e  evidence regarding h i s  dr inking  before  t h e  
f l i g h t .  
a l s o  suppor ts  a conclusion t h a t  he w a s  no t  capable  of us ing  a l l  h i s  
f a c u l t i e s .  The r e s u l t s  of t h e  tox ico log ica l  s t u d i e s  i n d i c a t e  t h a t  t h e  
c a p t a i n ' s  a b i l i t y  t o  func t ion  w a s  impaired by a h igh  l e v e l  of a lcohol  i n  
h i s  system. A t  va r ious  t i m e s  be fo re  t akeof f ,  t h e  cap ta in  manifested 
most of t h e  symptoms of a l coho l  impairment. On t h e  way t o  t h e  a i r p o r t  
i n  t h e  t a x i ,  t h e  cap ta in  exhib i ted  mental  confusion, d i z z i n e s s ,  impaired 
balance,  muscular incoord ina t ion ,  s tagger ing  g a i t ,  and s l u r r e d  speech. 
There i s  evidence of s l u r r e d  speech and mental  confusion on t h e  CVR 
t ape ,  and he became d i so r i en ted  regarding h i s  l o c a t i o n  on t h e  a i r p o r t  
and went t o  t h e  wrong runway where he r epor t ed  t h a t  he w a s  ready f o r  
t akeof f .  
wi th  t h e  a lcohol  l e v e l  found i n  t h e  tox ico log ica l  samples taken from t h e  
cap ta in  . 

The p i l o t ' s  performance whi le  t h e  a i r c r a f t  w a s  on t h e  ground 

This  behavior would be  expected of a person who w a s  ope ra t ing  

I n  view of t h e  overwhelming evidence of t h e  c a p t a i n ' s  cond i t ion ,  
t h e  Safe ty  Board must consider  t h e  l a c k  of a c t i o n  by t h e  o t h e r  crew- 
members. The c a p t a i n ' s  a c t i o n s  between t h e  h o t e l  and t h e  a i r p o r t  must 
have been apparent  t o  t h e  f i r s t  ana second o f f i c e r s ,  and h i s  a c t i v i t e s  
a f t e r  boarding t h e  a i r c r a f t  were known t o  them. 

The c a p t a i n ' s  phys i ca l  and mental  states were such t h a t  he 
could n o t  e f f e c t i v e l y  c o n t r o l  t h e  a i rc raf t .  
h i s  system would have severe ly  hampered h i s  r e a c t i o n s ,  coord ina t ion ,  and 
reasoning a b i l i t y .  These condi t ions  were demonstrated by h i s :  Get t ing  
l o s t  whi le  t a x i i n g  t o  t h e  active runway; i n i t i a l l y  s e l e c t i n g  the  wrong 
runway f o r  t akeof f ;  faster-than-normal r o t a t i o n ;  r o t a t i o n  t o  a higher- 
than-normal p i t c h  a t t i t u d e  a f te r  takeoff ;  f a i l u r e  t o  recognize a i r c r a f t  
b u f f e t  as a s t a l l  warning; and h i s  f a i l u r e  t o  t ake  normal c o r r e c t i v e  
a c t i o n  t o  c o r r e c t  t h e  s t a l l .  

The amount of a l coho l  i n  
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It is extremely difficult for crewmembers to challenge a 
captain even when the captain offers a threat to the safety of the 
flight. The concept of command authority and its inviolate nature, 
except in the case of incapacitation, has become a pratice without 
exception. As a result, second-in-command pilots react indifferently in 
circumstances where they should be more assertive. Rather than submitting 
passively to this concept, second-in-command pilots should be encouraged 
to affirmatively advise the pilot-in-command that a dangerous situation 
exists. Such affirmative advice could result in the pilot-in-command's 
reassessing his actions. 

4 /  The Safety Board has previously stated - , and continues to 
believe, that the second-in-command is an integral part of the operational 
control of a fligh't, is a fail-safe factor, and has a share of the duty . 
and responsibility to assure that the flight is operated safely. Therefore, 
the second-in-command should not passively condone any operation of the 
aircraft which might compromise safety. He should affirmatively advise 
the captain whenever, in his judgment, safety of flight is in jeopardy, 
particularly when the safety problem is detected before the flight is 
airborne. The Safety Board could not determine what transpired between 
the crewmembers before they boarded the aircraft, but there is little or 
no evidence that the second-in-command or the flight engineer expressed 
any concern about the safety of the flight. 
evidence that they took any action to prevent the flight from proceeding 
as planned. 

In addition, there is no 

The Safety Board has on two previous occasions addressed re- 
commendations regarding need to emphasize the dangers of unprofessional 
performance by flightcrew members. On August 28, 1972, the Board recommended 
that the Air Line Pilots Association and Allied Pilots Association 
implement a program to provide means for peer group monitoring and 
disciplining any air carrier pilot who may display any unprofessional 
traits. No response has been received to these recommendations. 

On October 8 ,  1974, the Safety Board recommended to the Federal 
Aviation Administration (FAA) that they develop an air carrier pilot 
program, similar to the General Aviation Accident Prevention Program, 
that would emphasize the dangers of unprofessional performance in all 
phases of flight. 
that many airlines have established accident prevention programs and 
periodically conduct seminars on this subject. 
these seminars and will continue to do so. 

The FAA agreed with the recommendation and reported 

The FAA participates in 
The FAA also reported 

- 4/ Aircraft Accident Report: Allegheny Airlines, CV340/440, New Haven, 
Conn., June 7, 1971, (NTSB-AAR-72-20). 
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t h a t  they had met wi th  t h e  A i r  Transport  Associat ion t o  d i scuss  t h e  
problem and p o s s i b l e  so lu t ions .  F i n a l l y ,  t h e  FAA i n i t i a t e d  a program of 
emphasis during en r o u t e  f l i g h t  checks of crew d i s c i p l i n e ,  profession-  
a l ism,  and f l y i n g  techniques.  

3. CONCLUSIONS 

3 . 1  Findings 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8. 

9.  

10. 

11. 

The i c i n g  t h a t  accumulated on t,.e a i r f o  1 s i g n i f i c a n t  
a f f e c t e d  t h e  performance of t h e  a i r c r a f t .  

-Y 

The ca t t l e  remained cons t ra ined  by t h e  pens and t h e r e  w a s  
no evidence of preimpact f a i l u r e  of t h e  pens.' 

The weight and balance were wi th in  l i m i t s ,  and t h e  a i r c r a f t  
w a s  p roper ly  trimmed f o r  t akeof f .  

The performance of t h e  a i r c r a f t  w a s  normal u n t i l  r o t a t i o n  
w a s  begun. 

Af te r  l i f t o f f  t h e  a i r c r a f t  w a s  ove r ro t a t ed  t o  an angle  
of a t t a c k  exceeding t h a t  requi red  t o  s t a l l  t h e  wing 
wi th  t h e  e x i s t i n g  a c c r e t i o n  of ice. 

Because of t h e  high p i t c h  a t t i t u d e ,  t h e  a i r c r a f t  acce le ra t ed  
t o  V2 a t  a slower-than-normal rate. 

The a i r c r a f t  w a s  r o t a t e d  t o  an  angle  of a t t a c k  of about 
18' a f t e r  t h e  s t a l l  began. 

The a i r c r a f t  reached a maximum a l t i t u d e  of about 160 f t  
above t h e  ground and began a descent  t h a t  averaged about 
3,000 fpm t o  impact. 

The performance of t h e  a i r c r a f t  w a s  a r e s u l t  of t he  
misuse of t h e  f l i g h t  c o n t r o l s  by t h e  cap ta in  aggravated 
by t h e  ex i s t ence  of a i r f rame i c ing .  

The cap ta in  w a s  under t h e  in f luence  of a l coho l  and w a s  
no t  phys i ca l ly  o r  mental ly  capable  of conducting t h e  
f l i g h t .  

The o t h e r  crewmembers must have been aware of t h i s  condi t ion ,  
bu t  took no e f f e c t i v e  a c t i o n  t o  prevent  t h e  cap ta in  from 
i n i t i a t i n g  t h e  f l i g h t .  
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3 . 2  Probable  Cause 

The Nat iona l  Transpor ta t ion  Sa fe ty  Board determines t h a t  t h e  
probable  cause of t h e  acc ident  w a s  a s t a l l  t h a t  r e s u l t e d  from t h e  p i l o t ' s  
c o n t r o l  i n p u t s  aggravated by a i r f r ame  i c i n g  whi le  t h e  p i l o t  w a s  under t h e  
in f luence  of a lcohol .  Cont r ibu t ing  t o  t h e  cause of t h i s  acc ident  w a s  t h e  
f a i l u r e  of t h e  o t h e r  f l i g h t c r e w  members t o  prevent  t h e  c a p t a i n  from 

* a t tempt ing  t h e  f l i g h t .  

4 .  RECOMMENDATIONS 

A s  a r e s u l t  of t h i s  acc iden t  and a second acc iden t  5 /  involv ing  
a cargo of l i v e  ca t t le ,  t h e  Sa fe ty  Board forwarded two recomm&dations 
t o  t h e  FAA. The Board recommended t h a t  t h e  FAA e s t a b l i s h  c r i t e r i a  f o r  
t h e  des ign ,  i n s t a l l a t i o n ,  and use  of l i v e s t o c k  r e s t r a i n i n g  systems, and 
t h a t  t h e  FAA conduct an  engineer ing a n a l y s i s  t o  determine t h e  adequacy 
of e x i s t i n g  l i v e s t o c k  r e s t r a i n i n g  systems. 

The FAA r e p l i e d  t h a t  they would r e i s s u e  an FAA ord.er which 
would e s t a b l i s h  t h e  c r i te r ia  f o r  t h e  des ign ,  i n s t a l l a t i o n ,  and use  of 
l i v e s t o c k  r e s t r a i n i n g  systems and t h a t  they were a u d i t i n g  engineer ing 
approvals  of l i v e s t o c k  r e s t r a i n i n g  systems. 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/s /  JAMES B. KING 
Chairman 

/ s /  ELWOOD T. DRIVER 
Vice Chairman 

/ s /  FRANCIS H.  McADAMS 
Member 

/ s /  PHILIP A. HOGUE 
Plemb er 

January 16, 1979 

- 51  A i r c r a f t  Accident Report: (Brief  of Accident) A i r  Tr ine  Corp. 
CV 800, M i a m i ,  FL., December 16 ,  1976. 
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5. APPENDIXES 

APPENDIX A 

INVESTIGATION 

The National Transportation Safety Board was notified of the 
accident at about 1400 e.s,t., January 13, 1977. Investigators were 
dispatched immediately to Anchorage, Alaska. 
established for operations, weather, structures, powerplants, systems, 
human factors, flight data recorder, cockpit voice recorder, and 
maintenance records. 

Working groups were 

Parties to the investigation who assisted the Board included: 
Japan Air Lines; Federal Aviation Administration; McDonnell-Douglas 
Aircraft Co.; Pratt and Whitney Aircraft Division, United Aircraft Corp., 
and International Federation of Air Line Pilots. 

This investigation was conducted in accordance with ICAO Annex 
13 to the Convention on International Civil Aviation. The Japanese 
Government furnished an accredited representative who participated 
in the investigation. 
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APPENDIX B 

CREW INFORMATION 

Captain Hugh L. Marsh 

Captain Marsh, 53, was employed by Japan A i r  Lines  June 24, 1969. 
H e  w a s  r a t e d  as a DC-8 cap ta in  February 9 ,  1970. 
t r a n s p o r t  r a t i n g  No. 001168, i s sued  October 30, 1969, and a second 
class naviga tor  r a t i n g  No. 000563, i s sued  September 10 ,  1970. 
Captain Marsh w a s  type-rated i n  t h e  DC-8 October 30, 1969. H i s  JCAB 
f i r s t - c l a s s  medical c e r t i f i c a t e  w a s  i s sued  September 18, 1976, and 
would have expired March 1 7 ,  1977. A r e s t r i c t i o n  on h i s  medical c e r t i f i c a t e  
requi red  him t o  wear c o r r e c t i v e  g l a s s e s  f o r  near  v i s i o n  whi le  exe rc i s ing  
the  p r i v i l e g e s  of h i s  c e r t i f i c a t e .  Captain Marsh had logged 23,252 
hours f l y i n g  time, inc luding  4,040 hours i n  D C - 8 ' s .  
1,186 hours n igh t  t i m e  and 187  hours instrument t i m e .  H i s  l a s t  l i n e  
check and r o u t e  check were completed J u l y  8,  1976 and h i s  last prof ic iency  
check on September 4 ,  1976. H e  had logged 153 hours inc luding  83 hours 
n igh t  t i m e  and 10 hours  instrument  t i m e  i n  t h e  preceding 90 days. H e  had 
been on duty 5.5 hours i n  t h e  24 hours  be fo re  r epor t ing  f o r  duty on 
January 13,  1977. H i s  duty t i m e  on t h e  d a t e  of t h e  acc ident  w a s  1 .5  hours.  

H e  held a JCAB a i r l i n e  

H e  had a l s o  logged 

Copilot  Kunihika Aki tan i  

Copi lot  Aki tan i ,  31, w a s  employed by JAL May 6,  1970. H e  was 
r a t e d  as  a DC-8 second o f f i c e r  December 26, 1972, and as a DC-8 c o p i l o t  
August 1, 1976. H e  he ld  JCAB commercial l i c e n s e  No. 004100, dated 
January 25, 1972; f l i g h t  engineers  c e r t i f i c a t e  No. 000947, dated December 16 ,  
1970; and instrument  c e r t i f i c a t e  No. 002297, dated May 10,  1972. H e  a l s o  
he ld  a DC-8 f l i g h t  engineer  r a t i n g  i ssued  December 26, 1972, and a DC-8 p i l o t  
r a t i n g  i ssued  June 4 ,  1976. H i s  medical c e r t i f i c a t e  w a s  i s sued  September 27, 
1976, and would have expired September 26, 1977. Copi lot  Aki tan i  had logged 
1,603 hours,  inc luding  1,207 hours i n  t h e  DC-8. H e  had 461 hours n igh t  t i m e  
and 90 hours instrument  t i m e .  H i s  las t  l i n e  check and r o u t e  check were 
completed August 1, 1976. 
1976, and h i s  l a s t  s imula tor  check on November 15, 1976. H e  had been on duty  
2.8 hours i n  t h e  24-hour per iod be fo re  r epor t ing  f o r  t h i s  f l i g h t .  H e  
had flown 38 hours instrument t i m e  i n  t h e  preceding 90 days. 

H i s  las t  prof ic iency  check was completed May 21, 

F l i g h t  Engineer Nobumasa Yokokawa 

F l i g h t  Engineer Yokokawa, 35, w a s  employed by JAL Apr i l  1, 1960. 
H e  w a s  r a t e d  as a f l i g h t  engineer i n  D C - 8 ' s  on November 20, 1960. 
a l s o  held f l i g h t  engineer  r a t i n g s  i n  CV-880 and B-747. 
engineer  c e r t i f i c a t e  No. 000306, w a s  i s sued  August 5,  1966. H e  had logged 
a t o t a l  of 4,920 hours as a f l i g h t  engineer ,  inc luding  2,757 hours i n  t h e  
DC-8. H i s  medical c e r t i f i c a t e  w a s  i s sued  January 1, 1975, and would have 
expired January 25, 1977. H i s  last  r o u t e  check w a s  completed February 11, 1976. 
H e  had been on duty 5 hours dur ing  t h e  24 hours before  r epor t ing  f o r  t h i s  
f l i g h t .  

H e  
H i s  f l i g h t  

H e  logged 89 hours i n  t h e  90 days preceding t h e  acc ident .  
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APPENDIX C 

AIRCRAFT INFORMATION 

The a i r c r a f t  w a s  a McDonnell-Douglas DC-8-62F, JA 8054, serial 
No. 46148, manufactured December 2,  1971. The a i rcraf t  had accumulated 
19,744 hours f l y i n g  time on t h e  d a t e  of t h e  acc'ident, inc luding  8,708 
hours s i n c e  t h e  l as t  major i n spec t ion  and 45 hours s i n c e  t h e  l as t  check. 

The a i r c r a f t  w a s  equipped wi th  4 JT3D-3BDL P r a t t  and Whitney 
engines.  

Engine No. S e r i a l  No. T o t a l  T ime  T ime  Since Heavy Maintenance 

1 669362 26,057 
2 669385 23,415 
3 669766 19,801 
4 669413 21,513 

8,574 
6,242 
5,935 

727 

The maintenance records  were reviewed f o r  t h e  per iod  of 
January 14 ,  1976, through January 13 ,  1977. No d i sc repanc ie s  were 
discovered t h a t  could be  a s soc ia t ed  wi th  t h e  acc ident  mechanism. 



APPENDIX D 
~ 

@ 1617:47 TWR: Japan Air Eight Zero Five Four as Ten Forty Five Heavy taxi runway two four left. 

1617:53 JAL8054: Roger Eight Zero Five Four, two four left. 

@1622:05 TWR: Japan Air Eighty Fifty Four. Hold short of runway two four left 1629:45 TWR: Japan Air Eight Zero Five Four did you copy 

1629:50 JAL8054: Eh---eh---Eight Zero Five Four say again. 1622:09 JAL8054: Roger Eight Zero Five .... 
1622:25 JAL8054: Ugh. Ground Eight Zero Five Four say again please 

1622:31 TWR: Japan Air Eighty Five Four hold short of runway six lef t  

1622:35 JAL8054: Roger hold short six left Eight Zero Five Four 

1622:41 TWR: Okay Japan Air Eighty Fifty Four you're going to  runway two four left hold short 

@ 1629:52 TWR: Okay a one ei hty on the runway or straight ahead down to the next intersection a right turn off this 
frequency and taxi back. 

1630:07 JAL8054: Eh---Japan Air Eight Zero Five Four say again please 

@ 1630:11 TWR: Japan Air Eight Zero Five Four a one ei hty on the runway or strai ht ahead to the next intersection 
a right twrn off the runway and taxi bacl down to the approach end of runway two four lef t  and no 
delay in your taxi. of runway two four right. - 

\ 
- 

@ 1630:25 JAL8054: Eight Zero Five Four moving. 
1622:57 TWR: Japan Air Eighty Fifty Four. You are in front of the terminal now is that correct 

1631:38 JAL8054: Eighty Five Four what can we expect @ 1623:28 TWR: Japan Air Eighty Fifty Four are you holding uh just south of the terminal 

1623:37 JAL8054: Ah Eight Zero Five Four holding now. 

1623:40 TWR: Okay you can begin taxi to runway two four left and hold short of runway two four right. 

1623:46 JAL8054: Roger Eight Zero Five Four clear taxi two four left hold short two four right. 

@ 1631:42 TWR: OK Eight Zero Five Four straight ahead and you're approaching an intersection for your information 
you're on runway two four right turn right the intersection you're just approaching it'll be uh ---about 
a -- about a hundred and twenty degree turn back to your right and then up to and hold short of 
runway two four left  and you've been on runway two four right, and uh should be able to get you off 
in just a second. 

1632:08 JAL8054: Okay thank you. @ 1624:16 JAL8054: Okay. Now uh we're moving Japan Air. 

@ 1626:12 JAL8054: Ugh Tower Japan Air Eight Zero Five Four ready for takeoff. 
1624:21 TWR: Roger 1632:lO TWR: You are welcome 

@ 1632:44 JAL8054: We're turning right to two four left. 
1626:16 TWR: Ah Eight Zero Five Four hold short of the runway traffic landing six right. 

1626:21 JAL8054: Hold short roger. 
1632:47 TWR: Okay Jadan Air Eight Zero Five Four right turn back to runway two four left. 

1633:17 TWR: Japan Ai Eight Zero Five Four taxi into position and hold runway two four lef t  and advise when 
you're going past the uh hold point on runway two four left. @ 1627:43 JAL8054: Japan Air----hold short---we're on the runway. 

@ 1633:28 JAL8054: Ugh we are going past now Eight Zero Five Four. 1627:55 TWR: Okay you're on two four right. 
1633:37 JAL8054: Eight Zero Five Four ready for takeoff two four left. 

1633:41 TWR: Eight Zeio Five Four uh---you are approaching runway two four left  a t  this time. 

1633:46 JAL8054: Affirmative Eight Zero Five Four. 

:58 JAL8054: Ugh we're two four lef t  
: 10 JAL8054: Ah-Tower, Japan Air Eight Zero ... 

@ 1633:51 TWR: Okay climb on course westbound cleared for takeoff. 

1633:55 JAL8054: Eight Zero Five Four clear for takeoff. 

WASHINGTON, D.6- 

ANCHORAGE INTERNATIONAL AIRPORT 
JANUARY 13, 1977 
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APPENDIX F 

TRANSCRIPT OF A COLLINS COCKPIT VOICE RECORDER, S/N 1610, 
REMOVED FROM THE JAPAN A I R L I N E S  DOUGLAS DC-8 

AT ANCHORAGE INTERNATIONAL AIRPORT 
ANCHORAGE, ALASKA, JANUARY 13, 1977 
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Mi scel 1 aneous aircraft 

Miscellaneous aircraft 

Miscellaneous aircraft 

Airport Terminal Information Service 

Translation from Japanese 

Unintelligible word 

Nonpertinent word 

Break in continuity 

Questionable text 

Editorial insertion 

Pause 

Times are expressed in Grenwich Mean Time. 



TIME & 
SOURCE 

1606:34 
CAM- 2 

CAM- 1 

CAM-2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM-2 

CAM- 1 

CAM- 2 

INTRA-COCKPIT 

CONTENT 

Okay f i v e  nine fou r  zero zero 

Five nine, check 

One seven zero, okay 

Okay 

Number, okay? 

Okay --- number two Bethel i s  no r th  
s i x  zero, ah, --- four seven one 

Check 

West one s i x  one, f ou r  nine three 

Check 

CAM- 1 

CAM- 2 Check 

CAM- 1 West, one four nine, f i v e  nine one 

CAM- 2 Check 

Spot nor th  s i x  one, one zero s i x  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

RDO ((Other ATC conversation)) 

1606: 56 
ANC TWR Speedbird nine e igh t  seven heavy % 

H x 
Y 

I 

w 
0 

I 

RDO ((Other ATC conversation)) 



TIME & 
SOURCE 

CAM- 2 

1603: 39 
CAM- 2 

CAM-? 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

INTRA-COCKPIT 

CONTENT 

North f ive zero, zero zero zero 

Check, east one six zero, zero zero zero, 
check, number seven, north four  four,  zero 
zero zero, check east one five zero, zero 
zero zero, check, number eight, north four 
zero, one five zero, check east one four 
five, zero zero zero 

* 

Check, number nine, north three seven, four 
eight zero, check east one four  two, zero 
zero zero, check 

Number nine 

Okay 

Okay *, north three seven four eight zero, 
east  one f o u r  two zero zero zero 

Check 

(*) north four zero one five zero, one 
four  f ive zero zero zero 

Check 

Number seven north four  f o u r  n o r t h  one 
five zero east * 
Check 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

MAINT G N D  T: May I *? 

F/ E T: Eh- wait a moment, stand by please 

MAINT GND T: Hai roger 



TIME & 
SOURCE 

CAM 

CAM- 1 

CAM- 2 

1606:06 
CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM-2 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CONTENT 

((Sound o f  cough)) 

I NTRA-COCKP I T  

East one seven two 

Check 

* nor th  f i v e  seven zero zero 

Check 

East one e ighty  

Check 

Six, nor th  f i v e  zero, east one s i x  zero 

Check 

No problem --- number --- f i v e  no r th  
f i v e  fou r  

Check 

(*) keep em happy, no r th  f i v e  zero 
fou r  zero zero 

West 

Captain, f i v e  zero? F ive n ine 

Okay f i v e  n ine 

What? 

Yah, okay 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

w 
4 

I 

w 
IQ 

I 



I NTRAdCOC KP I T  

T I M E  81 
SOURCE CONTENT 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM 

1607: 35 
CAM- 2 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 2 

Okay 

* *  

Yes please 

T: We've got "before f ive  minutes?" 

T: Eh? 

T: "Before f ive  minutes", please 

T: Hai 

((Sound o f  clicks l ike  u s i n g  a ra tche t ) )  

Start ing engine 

Yes 

Ah --- l e t ' s  have the local v i s i b i l i t y  

Captain 

A h  --- according A T I S ' s  quarter --- 
quarter mile fog 

AIR-GROUND COMMUNICATIONS 

T I M E  & 
SOURCE CONTENT 

1607:lO 
ANC TWR Speedbird nine eighty seven, roger, 

disregard % 

I 

w w 
I 

% 

3 
'd 
R 1607 : 50 

RDO- 2 Anctiorage Oceanic, Japan Air e ight  
zero f ive  four, good morning 

r 



I NTRA- COC KP 1 T 

TIME & 
SOURCE CONTENT 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

H x 
r 1607:54 

ANC OCANC Japan Air eight zero f ive  four 
heavy, Anchorage Oceanic, good 
morning, say requested a l t i t ude  
to  Tokyo 

1607:58 
RDO-2 

1608: 09 
ANC OCANC 

1608: 33 
RDO-2 

1608:33 
ANC OCANC 

Ah-, e i g h t  zero f ive  four, ah- 
request a l t i t ude  three one zero, 
ah 

Japan Air e i g h t  zero f ive  four 
heavy, c lear  t o  Tokyo Airport as 
f i l ed  Jey five oh one Bethel, 
maintain f l i g h t  level three one I 
zero, squawk alpha two thousand 
prior t o  departure, departure 
frequency one two zero point four, 
go ahead 

I 

f- 

Ah Japan Air eight zero, c lear  t o  
Tokyo, f l i g h t  plan route Jet five 
oh one Bethel, three one zero 
squawk two thousand, departure 
one two zero four 

Japan Air e i g h t  zero five four, 
read back correct,  remain this 
frequency, advise when s ta r t ing  
engine 



I NTRA-COCKP I T  

TIME & 
SOURCE CONTENT 

CAM- 2 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 3 

1609: 04 
CAM 

Clear t o  Tokyo v i a  J e t  f i v e  oh one Bethel 

* ((simultaneous with above t ransmiss ion))  

Three one zero 

Three one zero 

Okay remaining items 

T: L e t ' s  s t a r t  " c h e c k l i s t "  

T: Check1 i s t ,  please 

T: yes --- yes 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

1608:38 
RDO- 2 Roger, e i g h t  zero f i v e  fou r  

I 

w cn 
I 

((Sound o f  pneumatic s t a r t e r ) )  
1609: 00 
ANC TWR A i r  France two seven three, go ahead 

CAM- 2 P i l o t  p re f l i . gh t  check l i s t ,  I N S  

CAM- 1 Checked and load 

M I N T  GND Cockpit, t h i s  i s  ground, a l l  engine 
ground c l e a r  

RDO-3 H a i ,  roger  



I NTRA-COC KP I T  AIR-GROUND COMMUNICATIONS 

TIME 81 
SOURCE 

CAM-2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM-2 

CAM- 1 

1609: 28 
CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CONTENT 

Landing gear hand1 e 

Down and three green 

Hydro, a i r  brake pressure 

Checked and normal 

A i r  brake handle 

Sa f e t  i ed 

Parking brake 

Set 

Window, windshield heat 

Le t  them warm up 

Radios 

Checked 

Weather radar, transponder 

Stand by 

Gyro compass contro l  1 e r  

Checked, se t  

TIME & 
SOURCE CONTENT 

RDO ((Other ATC conversation)) 
H x 
w 

RDO ((Other ATC conversation)) 
I 

w a 
I 

CAM-2 Navigation 1 i gh ts  



TIME & 
SOURCE 

CAM- 1 

CAM-2 

CAM- 1 

CAM-2 

CAM- 1 

CAM- 2 

1609: 50 
CAM- 1 

CAM-2 

CAM-? 

CAM- 1 

CAM-2 

CAM- 2 

CAM- 1 

CAM-2 

CAM- 1 

CAM-2 

CAM- 1 

I NTM-COCKPIT 

CONTENT 

On 

Seatbel t, no smoking 

Both on * 
Emergency 1 ights  

Armed 

Overspeed warning 

Stand by 

Overspeed warning and barber pole 
selector 

Tested ( ( f o l  1 owing "and" above) ) 

* okay, charl ie, cha r l i e  

Char1 i e  mode' 

S t a t i c  selector, p i t o t  c u t o f f  

Okay normal 

Ant i - s  k i d  

O f f  

K i f i s  

Tested 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

I 
w 
4 

I 



I NTRA-COCKP I T  A I  R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

1610: 30 
CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CONTENT 

C1 ocks 

Wound and set, you have the t i m e  

Time, --- now, --- ten minutes 

Okay 

Eh-, rad io  INS switch 

Ah-, rad io  * 
F1 i g h t  instruments 

Check (and) se t  

F l i g h t  d i rec to r  compass 

I have now almost nor th  

Autop i lo t  servo c u t o f f  switch 

On 

Instrument warni ng 

Tested 

Spoi ler  

Retracted, l i g h t s  off 

Au top i lo t  c o n t r o l l e r  

Checked and o f f  

TIME & 
SOURCE CONTENT 

I 

w 
03 

I 



TIME & 
SOURCE 
CAR;2 

CAM- 1 

CAM- 2 

CAM- 1 

1610:47 
CAM- 2 

CAM- 3 

CAM- 2 

1610:51 
CAM- 2 

CAM- 2 

CAM- 3 

CAM- 1 

CAM- 2 

CAM- 3 

CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

I NTRA- COC KP I T  

CONTENT 
ATC t r a n s p o n r  

Tested 

Rain removal hand1 es 

O f f  

Check l i s t  completed ( (s imul taneously  
wi th  sound zaaa)) 

T: Go ahead 

T: Hai 

Before s t a r t i n g  c h e c k l i s t  

Ship pouch, passport  

Checked 

I have 

Log book 

Checked 

Checked ( (simultaneous w i t h  above 
t r a  nsmi s s i on ) ) 

P r e f l i g h t  check 

Completed 

Oxygen system, mask and interphone 

AIR-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

I 
w 
\D 

I 



TIME & 
SOURCE 

CAM- 3 

CAM- (2)  

CAM- 2 

CAM- 3 

CAM-2 

CAM-3 

CAM-2 

CAM- 3 

CAM-2 

CAM- 3 

CAM-2 

CAM- 3 

CAM- 1 

CAM- 2 

CAM-3 

1611:24 
CAM- 2 

CAM- 3 

INTRA-COCKPIT 

CONTENT 

Checked my s ide 

Check my * 
C i r c u i t  breakers and fuses 

Checked and on 

Radio rack blower swi tch 

T: Radio rack i s  normal 

E l e c t r i c a l  panel 

Set 

Rec i rcu la t ion  fans 

O f f  

Air-condi t ioning, p ressur iza t ion  

Auto and set;at three one zero, ah- 
three two zero T: sor ry  

Okay 

Pneumatic switches 

Low pos i t i on  

Cabin compressors 

O f f  

A I  R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

H x 

I 

F- 
0 
I 

CAM-3 Freon compressors 



TIME & 
SOURCE 

CAM- 3 

CAM- 2 

CAM- 3 

CAM-2 

CAM-E 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 1 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 2 

I NTRA-COCKP I T  

CONTENT 

O f f  

Smoke detector  

T: smoke detector  i s  normal 

T: Hai 

F i  r e  warning 

Tested 

O i l  system 

Checked 

Ground cool i ng , b l  owaway j e t  

Out and l i g h t  on 

Fuel quant i t y  

Order(ed) one one nine, actua l  one 
one nine, f reez ing  p o i n t  minus f o r t y  
f o u r  

For ty  four, okay t h a t  checks 

Yeah 

Fuel system 

Checked and se t  

Hydro se lec tor  

A I  R-GROUND COMMUW I CATIONS 

TIME 81 
SOURCE CONTENT 



TIME & 
SOURCE 

161 1 : 50 
CAM-3 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM-2 

CAM- 3 

CAM-2 

CAM- 3 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

CAM- 1 

CAM-2 

CAM-2 

INTRA-COCKPIT 

CONTENT 

Number two general 

Rudder, a i l e r o n  power con t ro l s  

Off 

Eh-, engine hydro pumps 

On 

Engine instruments 

Checked my side 

Reverser standby pump 

Checked and off  

I N S  mode - nav 

Okay stand by 

A1 1 warning 1 i g h t s  

Now nav 

Yes 

Check 

Check 

Gear pins 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

I 

c. 
p3 

I 



INTRA-COCKPIT - 

TIME & 
SOURCE CONTENT 

CAM- 3 Ha h? 

1612:l 9 
CAM- 2 Gear p i n  

Gear p in ,  removed and --- on 
--- board 

CAM- 3 

CAM- 2 Stand by seven i tems 

161 2: 24 
CAM- 3 Okay ground a l ready  c l e a r  t o  s t a r t  

CAM- 2 Roger, s t a r t i n g  engines 

CAM- 3 C1 ear th ree  now 

CAM- 1 Okay T: Hai, go ahead 

AIR-GROUND COMMUNICATIONS 

TIME 81 
SOURCE CONTENT 

I 

.P 
w 
I 

161 2: 31 
RDO- 2 Anchorage Oceanic, Japan A i r  e i g h t  

zero f i v e  fou r ,  s t a r t i n g  engine now 

161 2: 36 
ANC OCANC Japan A i r  e i g h t  zero f i v e  four ,  roger,  

con tac t  ground have a good f l i g h t  

161 2: 39 
RDO-2 Roger 



I NTRA- COC KP IT 

TIME & 
SOURCE 

CAM- 1 Okay, three, four, two, one 

CAM-2 Weight and balance, t akeo f f  data 

CAM-E T: checked takeo f f  data 

CAM- 3 Okay 

CAM- 2 

CAM-3 

CAM- 1 

1613:04 
CAM- 2 

CAM- 3 

CAM-2 

CAM- 1 

1613:06 
CAM- 2 

CAM- 3 

Door warning l i g h t s  

Eh-, Out, o f f  

Okay one three seven, one f i v e  one 

F1 i g h t  recorder 

Set and on 

A n t i - c o l l i s i o n  l i g h t  

On 

Pneumatic pressure 

Requested t h i r t y  seven 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

MINT GND Roger, ah, a l l  engine ground c l e a r  

RDO- 3 T: Hai, roger thanks 

m 
2; w 
4 

RDO-3 Ah three, four, two, one 

I 
c- c- 
I 



I NTRA-COCKP I T  

TIME & 
SOURCE 

CAM- 2 Galley power 

CAM- 3 O f f  

CAM- 2 Main boost pump 

CAM- 3 On 

161 3: 12 
CAM- 2 Checkl ist  a l l  completed 

CAM- 3 Roger 

CAM-? 0 kay 

1613: 15 
CAM- 1 Takeoff data review please 

CAM- 2 Eh? 

CAM- 1 Takeoff datz 

CAM- 2 Takeoff data, three three nine f lap 
two three, f ou r  p o i n t  seven, p o i n t  
e i g h t  seven, two eight, one three 
nine, one f i v e  one, one s i x  one 

A I  R-GROUND COMMUNI CATIONS 

TIME 81 
SOURCE CONTENT 

ANC GND Sand t ruck  one % 

I 
* cn 
I 

161 3: 17 
ST- 1 Sand t ruck one % 

ST- 1 Sand t ruck one 

ANC GND Sand t ruck one proceed runway three one 
and hold shor t  o f  runway s i x  r i g h t ,  
remain c lea r  o f  the diagonal 

CAM- 1 One three nine, one * 
ST- 1 Ten fou r  

CAM- 2 One three seven, one f i v e  one, one s i x  
one 

PU-4 Anchorage ground, p i ck  up four 
CAM- 1 Okay three, four, two, one 



AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE 

CAM- 1 

CAM- 3 

CAM- 3 

161 4: 32 
CAM- 1 

CAM- 1 

CAM 

CAM- 3 

CAM- 1 

CAM- 1 

CAM- 3 

CAM- 3 

CAM- 1 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 3 

CAM 

CAM- 1 

I NTRA-COCKP I T  

CONTENT 

Rota t i on 

O i l  pressure r i s e  

N one r o t a t i o n  

F i  f teen 

L i g h t  up 

((Sounds o f  c l i c k s ) )  

S t a r t e r  va lve c lose  

Two 

Rotat ion 

O i l  pressure r i s e  

N one r o t a t i o n  

Fuel in, --- f u e l  f l o w  * 
L i g h t  up 

By --- 
Fuel f l o w  s t a b i l i z e  

Thank you 

Hai, bypass check okay 

((Two above statements simul taneous)) 

Okay rudder 

TIME & 
SOURCE 

ANC GND 

ST- 1 

ANC GND 

ATIS 

CONTENT 
% w 
M 
I: 
ti 
x 
4 

Okay, there  w i l l  be a Japan A i r  H 

Ten f o u r  

--- f o u r  one heavy t a x i  n o r t h  ramp 

Two zero, wind zero two zero a t  four ,  
a l t i m e t e r  two n ine  f i v e  n iner ,  ILS 

I runway s i x  r i g h t  approach i n  use, 
land ing  runway s i x  r i g h t ,  depar t ing Q\ 

runway two f o u r  l e f t ,  advise you have I 

w h i s key 

c- 

ATIS  Anchorage I n t e r n a t i o n a l  i n forma t i on 
whiskey, one f i v e  f i v e  s i x  greenwich 
weather, sky p a r t i a l  obscured, 
v i s i b i l i t y  one quar te r  mi le ,  fog, 
temperature two zero, wind zero two 
zero a t  four,  a l t i m e t e r  two n i n e r  
f i v e  n iner ,  ILS runway s i x  r i g h t  
approach i n  use, landing runway s i x  
r i g h t  depar t ing runway two f o u r  l e f t ,  
advise you have whiskey 
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I NTRA- C OC KP I T  

TIME & 
SOURCE CONTENT 

CAM- 3 S t a r t e r  va lve  c lose  

CAM- 1 A i  1 eron power 

CAM- 3 Roger, rudder, a i l e r o n  power on 

161 5: 13 
CAM- 1 

CAM- 3 

CAM- 3 

CAM- 1 

CAM- 1 

CAM- 1 

CAM- 1 

CAM- 3 

CAM- 3 

CAM 

CAM- 2 

Number one r o t a t i o n  

O i l  pressure r i s e  

N one r o t a t i o n  

Fuel 

Normal 

L i g h t  up 

Swi tch o f f  

S t a r t e r  Val ve c losed 

Disconnect 

((Sound o f  c l i c k ) )  ( ( sw i t ch ing  sound o f  
ex te rna l  power t o  engine generator 
power 1 1 

Ah- depar ture runway two f o u r  l e f t  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

H x 
hj 

I 
c- co 
I 

1615:38 
RDO-3 Ah- d isconnect  a l l  ground equipment 

and interphone, thank you very much 
T: bye bye 

MAINT GND T: have a good f l i g h t  
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TIME & 
SOURCE 

CAM- 3 

CAM- 3 

CAM- 2 

CAM-3 

CAM- 1 

CAM-3 

CAM- 1 

CAM- 3 

CAM- 3 

CAM- 1 

CAM- 3 

CAM- 1 

CAM- 3 

1617:Ol 
CAM 

CAM- 1 

CAM-2 

CAM- 1 

I NTRA-COCKP I T  

CONTENT 

Rudder and a i l e ron  power cont ro ls  on 

Gust lock  

O f f  

PTC 

Override 

Hydraulic system checked 

Check pressure quant i t y  

Check hai  pressure quant i t y  check 
okay ( (simultaneous w i t h  CAM-1 above) ) 

P i  t o t ,  heater 

Captains 

Ground equipment 

Stand by 

Stand by ground equipment 

( ( S t a b i l i z e r  i n  motion, sound 
seven times)) 

One three seven 

One f i v e  one, one s i x  one 

One f i v e  one 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

I 

Ln 
0 

I 
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T I M E  & 
SOURCE 

CAM- 2 

CAM- 1 

CAM- 2 

1618: 05 
CAM- 3 

CAM- 2 

1618: 07 
CAM- 1 

CAM 

CAM- 3 

CAM- 3 

CAM 

1618:34 
CAM- 1 

CAM- 3 

CAM 

CAM- 2 

CAM- 2 

INTRA-COCKPIT 

CONTENT 

T: Ground i s  okay, r ight? 

Okay clear  to  taxi 

Taxi c lear  

Hai - checklist  completed 

Ground signal okay? 

Ground signal okay 

( (Sound of engine power increase and 
decrease for  13 seconds)) 

Captain, engine ant i - ice  on 

Because i n l e t  guide vane some i ce  

((Sound of c l icks) )  

Okay, engine ant i - ice  on 

Yah, okay now 

((Sound of engine power increase 
and decrease fo r  4 seconds)) 

R i g h t  side c lear  

Shall we ask ah - RVR? 

AIR-GROUND COMMUNICATIONS 

T I M E  & 
SOURCE CONTENT 

I 

cn 
t3 

I 



TIME & 
SOURCE 

1618:47 
CAM- 1 

CAM- 2 

CAM- 1 

1619: 00 
CAM- 2 

CAM- 1 

CAM- 2 

161 9: 20 
CAM- 1 

CAM- 2 

161 9: 39 
CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

INTRA-COCKPIT 

CONTENT 

I t h i n k  ah - no ((sound o f  l augh te r ) )  

Ah - ATIS s a i d  ah - quar te r  m i l e  

B e t t e r  we d o n ' t  ask 'em 

Okay ((Sound o f  l augh te r ) )  

Two - f o u r  l e f t  

Two - f o u r  l e f t  

East-west t a x i  

R igh t  s ide  c l e a r  

Contro l  s please check 

A i l e r o n  - r i g h t  

Hai, pressure - c y c l i n g  

L e f t  

Pressure - c y c l i n g  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

cn 
w 

I 
161 9: 29 
N655MA Anchorage ground DeHavil land s i x  f i v e  

f i v e  % 

ANC GND DeHavil land f i v e  mike a l f a  % 



I NTRA-COCKP I T  AIR-GROUND COMMUNICATIONS 

T I M E  & 
SOURCE 

CAM- 2 

CAM- 2 

CAM- 2 

CAM 

CAM- 2 

CAM- 1 

CAM- 3 

CAM- ? 

CAM 

CAM 

CAM- 2 

CAM- 1 

CAM- 1 

CAM- 3 

CAM- 1 

CAM- 2 

CONTENT 
E l  eva tor  

UP 

Down 

( ( T :  BOO, boo, n ine  times, sound o f  
t a k e o f f  warn ing))  ( (s imultaneous w i t h  
above CAM-2))  

One more t ime 

0 kay 

Hai pressure c y c l i n g  

Ha i 

((Sound o f  engine acce le ra t i on  
f o r  4 seconds)) 

((Sound o f  engine dece le ra t i on ) )  

F1 aps 

Okay l e f t  rudder  

R igh t  rudder 

How about the  f l a p ?  

Spo i l e rs  and f l a p s  two- f i ve  

F lap  two - f i v e  okay 

T I M E  & 
SOURCE CONTENT 

ST- 1 Sand t r u c k  one % 

I 

cn 
f- 

I 



T I M E  & 
SOURCE 

CAM- 2 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 1 

CAM- 3 

CAM- 3 

CAM- 1 

CAM- 3 

CAM- 1 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 3 

1620: 52 

I NTRA-COCKP I T  

CONTENT 

Two three flaps 

0 kay 

Spoi 1 e rs  pl  ease 

Spoi 1 e rs  

Pressure cycling 

Lights  on 

Okay again l e f t  rudder 

Pressure cycling ((simultaneous w i t h  
above transmission)) 

0 kay 

R i g h t  rudder 

Pressure cycling T: Hai 

0 kay 

Taxi before takeoff 

Check1 i s t ?  

Ha i 

Hai roger 

AIR-GROUND COMMUNICATIONS 

T I M E  & 
SOURCE CONTENT 

ST- 1 Sand truck one, % 

I 

Ln cn 
I 

Anchorage ground,  Cessna % c-47u 

CAM- 3 Brakes 



INTRA-COCKPIT 

TIME 81 
SOURCE CONTENT 

1620: 54 
CAM- 1 

CAM- 3 

1620: 58 
CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

CAM- 1 

CAM- 3 

CAM- 3 

1621 : 16 
CAM- 1 

CAM- 2 

Checked 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

F l i g h t  inst rument  and a l t i m e t e r s  

Okay checked and s e t  

RDO ( (Other  ATC conversa t ion) )  
Two n i n e r  f i v e  n iner ,  s e t  and 
cross checked 

INS 

Check and on 

Auto - ah a l l  warning l i g h t s  

Check my s ide  

Check my s i d e  

Check a n t i - s k i d  remaining ((s imultaneous 
w i th  above s tatement) )  

Okay 

Takeof f  data and EPR bug 

Review please 

Eh - th ree  th ree  nine, f l a p  two 
three, s tab  f o u r  p o i n t  ( s i x )  

I 

Ln m 
I 



T I M E  & 
SOURCE 

1621 : 21 
CAM 

CAM-2 

CAM- 1 

CAM-2 

CAM 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

1621 : 34 
CAM- 1 

CAM- 2 

CAM- 3 

CAM- 2 

CAM- 3 

I NTRA-COCKP I T  AIR-GROUND COMMUNICAT.IONS . 

CONTENT 

( (Sound of engine acceleration for  f o u r  
seconds) ) 

One p o i n t  eight seven, one three nine 

One three nine 

One f ive one 

((Sound of engine deceleration)) 

Five one 

One six one 

S i x  one 

Flap u p  one nine one 

Okay (checked) 

EPR one p o i n t  eight f ive  checked 
and set 

Stabi l izer  set t ing and trim tabs 

Four p o i n t  seven zero 
T: we can ' t  see, eh eh 

T: further,  please 

T I M E  & 
SOURCE C 0 N T E N T 

I 

cn 
l l  

I 



INTRA-COCKPIT AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

CAM- 2 T: thank you, I've got it 
CAM- 2 Zero zero set 
CAM- 1 Check 
CAM- 3 F1 ight controls ((simultaneous with 

above transmission)) 

CAM- 2 Free 
CAM- 2 Power on 

CAM- 1 Lights off 
CAM- 3 Anti-ice, de-ice and rain removal 

CAM- 1 Okay we will use engine anti-icing 

CAM- 3 Engine anti-ice scoop okay on 
((overlapped with captain's I'engine")) 

CAM- 1 0 kay 

CAM- 3 De-ice off 

CAM- 3 Yaw damper 

TIME & 
SOURCE CONTENT 

1621 : 56 
ANC GND Cessna four seven uniform % 

RDO ((Other ATC conversation)) 

1622: 05 
ANC GND Japan Air eighty fifty four, hold 

short of runway two four left 

1 622 : 09 
rd0-2 Roger eight zero five 

CAM- 1 Off 
CAM- 3 Yaw damper off? 
1622: 13 
CAM- 1 What did he say? Yeah off 

1 

cn 
03 

1 



INTRA-COCKPIT . 

TIME & 
SOURCE CONTENT 

AIR-GROUND COMMUNICATIONS . 

TIME & 
SOURCE CONTENT 

CAM- 3 0 kay 
1622: 16 
ANC GND Cessna fou r  seven uniform % 

CAM- 1 C1 e a r  t o  c ross?  
ANC GND Okay wi l l  you % 

1622:25 
Ah - ground, e i g h t  zero f i v e  four ,  say 
again p lease  

RDO-2 

CAM- 1 Holding 

CAM- 1 Holding s h o r t  

1622: 31 
ANC GND Japan Air e ighty  f i v e  fou r ,  hold s h o r t  

1622: 35 
RDO-2 Roger hold s h o r t  six l e f t ,  eight zero I 

of  runway s i x  l e f t  I 

cn a 

f ive fou r  

1622:41 
ANC GND Okay, Japan Air e ighty  f i f t y  f o u r ,  you ' re  

going t o  runway two fou r  l e f t ,  hold short 
of runway two four  r i g h t  

CAM- 3 Briefing f o r i  takeoff  

CAM- 1 Standard procedure 

CAM- 2 Yes s i r  

CAM- 1 Make sure I acknowledge a l l  
t ransmissions,  any ques t ions  
speak up  okay? 

CAM- 2 Pardon 

1622:57 
ANC GND Japan Air e ighty  f i f t y  fou r ,  you a r e  

i n  f r o n t  of the terminal now, is t h a t  
c o r r e c t ?  g 

3 



INTRA-COCKP IT 

TIME & 
SOURCE CONTENT 

CAM- 1 Any question, any problems, please 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

% 
3 
w 
M 

H x 

w i t h  above 

eighty knots 

speak, okay 

statement ) ) 

V - ah 

CAM- 2 Yes, s i r  ((simultaneous 

CAM- 1 Okay, I want you t o  cal 

CAM- 2 V-one 

CAM- 1 V-one, V-R,  ro ta t ion 

CAM- 2 Okay 

CAM- 1 Anything before V-one, we'll abort  the 
takeoff,  I have maximum brakes, thrust 
reverse, you have spoi le r  a f t e r  V ,  V-one 

m 

I 

ANC G N D  Northwest report  X 0 

1623: 28 
ANC G N D  Japan Air eighty f i f t y  four,  a r e  

you h o l d i n g  ah - just  south o f  
the terminal ? 

CAM- 2 A h ,  a f f i rmat ive 

CAM- 1 Our ca l l  sign is  
1623:37 
RDO-2 Ah- e igh t  zero five four,  holding 

now 

1623 : 40 
ANC G N D  Okay you can begin taxi  t o  runway 

two f o u r  l e f t  and hold shor t  of 
runway two four r i g h t  

1623:46 
RDO-2 Roger, e ight  zero f i v e  four ,  c l e a r  

taxi  two four l e f t  hold shor t  two 
four r i g h t  



I NTRA-COCKP IT 

TIME & 
SOURCE CONTENT 

CAM- 2 Clear  t a x i  two f o u r  

CAM- 1 Is  t h a t  a i r c r a f t ?  

CAM- 1 What i s  t h a t ?  

1624: 24 
CAM 

CAM- 2 

1624: 32 
CAM- 1 

CAM- 2 

CAM- 1 

CAM- 1 

((Sound o f  engine  a c c e l e r a t i o n  and 
then d e c e l e r a t i o n  f o r  six seconds ) )  

Right  s i d e  clear 

Anything, a f t e r  V-one, we will a b o r t  
the t a k e o f f ;  you have wings level 

0 kay 

S p o i l e r  - and maybe ah - s l i p p e r y  
runway, so I do-n't t h i n k  we a r e  going 
t o  a b o r t  the t akeof f  r o l l  okay? 

So my - may d e c i s i o n  r i g h t ?  

AI R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

ANC G N D  Cessna f o u r  % - c l e a r e d  f o r  t a k e o f f  

ANC G N D  T h a t ' s  runway six 

1624:16 
RDO- 1 Okay now ah - we a r e  - moving Japan 

Air 

1624:21 
ANC GND Roger 



INTRA4COCKPIT 

TIME & 
SOURCE CONTENT 

1624: 55 
CAM- 3 Captain, yaw damper off now okay? 

Usually on yaw damper 

CAM- 1 No 

CAM- 3 No, okay roger 

CAM- 1 Not oh * 
CAM- 3 Yes sir 

CAM- 1 Okay on 

1625: 05 
CAM- 3 Uh- on,  okay 

1625: 06 
CAM- 3 F/E panel , electrical system checked, 

cabin and freon compressor tested and * *  

CAM- 1 I've been flying eight zero one 
eight so long 
((Sound of laughter)) 

( (Above two transmissions simultaneous)) 

Galley okay, stand by remaining item CAM- 3 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE C 0 N T E N T 

ANC GND Cessna four seven % 

CAM- 2 Roger 



TIME & 
SOURCE 

1625: 19 
CAM- 1 

CAM- 1 

1625: 27 
CAM- 3 

CAM- 1 

CAM- 3 

1625: 32 
CAM- 3 

CAM- 2 

1625: 37 
CAM- 1 

INTRA-COCKPIT 

CONTENT 

C1 eared f o r  t a k e o f f  

Okay remaining i tems 

Remaining i tern 

T: Hai, go ahead 

Roger 

Flap and s l a t s  

Two f i v e  s e t  

Two f i v e ,  l i g h t  check ( o r  r i g h t  
check) 

CAM- 3 

CAM-2/3 On ( (s imul taneously) )  

CAM- 3 I g n i t i o n  ove r r i de  

CAM-2/3 

CAM- 3 ATC transponder 

CAM- 1 Check i t  please 

CAM- 2 On 

Reverser s tand by pump 

A1 1 engines ((simultaneous w 

A I  R-GROUND COMMUNlCATIONS 

TIME & 
SOURCE CONTENT 

I 

m u 
I 



INTRA-COCKPIT 

TIME 81 
SOURCE - 

1625: 52 
CAM- 3 Anti - s k i  d 

CAM- 2 Stand by 

CAM- 3 T: H a i  blow-away j e t ,  push 

CAM- 2 On 

1625: 56 
CAM- 3 Okay stand by ah 

Check1 i s t  completed 

CAM- 2 Switch t o  tower 

CAM ( (Sound o f  cl i c k ) )  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

1626: 05 
CAM- 1 Sometimes we j u s t  s tay  ground con t ro l  

b u t  - okay make sure we have contac t  

CAM ((Sound o f  engine acce le ra t i on  f o r  
approximately 15 seconds)) 

1626:12 
RDO-2 Ah- tower, Japan A i r  e i g h t  zero f i v e  

four ,  ready f o r  t a k e o f f  

1626:16 
ANC TWR Ah- e i g h t  zero f i v e  f o u r  ho ld  sho r t  

o f  runway t r a f f i c  land ing  s i x  r i g h t  
CAM- 1 Okay ho ld  sho r t  

I 

m c- 
I 

1626 : 21 
RDO-2 Hold shor t ,  roger  



I NTRA-COCKP I T  

TIME & 
SOURCE CONTENT 

A I  R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

NW-6 Uh- i s  Northwest s i x  % 

ANC TWR Northwest s i x  i s  c leared  % 
CAM ((Sound o f  engine acce le ra t i on  and then 

dece le ra t i on  f o r  approximately f o u r  
seconds) ) 

1627: 06 
CAM- 1 Check l i s t  --- complete 

CAM- 3 Ah- completed 

NW-6 Roger 

1627: 13 
ALR102 Anchorage tower, aeronaut ica l  one I 

oh two % 
cn 

1627: 20 
ANC TWR Aeronautical one oh two % 

ALR102 Okay and t h a t ' s  % 
CAM- 2 Runway s i x  r i g h t  approach ou te r  marker 

CAM- 2 Tower said, ah h o l d  sho r t  - ho ld  shor t ,  
two f o u r  l e f t  

CAM- 1 L igh t ,  small a i r p l a n e  

CAM- 2 I t ' s  okay? 

CAM- 1 Yes s i r  
1627:43 
RDO-1 Japan A i r  - ho ld ing  s h o r t  - 

ah we a re  on the  runway 
CAM- 2 

CAM- 3 T: Eh? 

T: we a r e  a l ready i n  the  runway 

I 



I NTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

CAM- 2 T: we are already i n  the runway yes 
we are 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

CAM- 3 T: what d i d  you say? 

CAM- 2 T: we are i n  the runway, "Hold 
short: sa id  the tower 

CAM- 3 T: Oh yes, we are i n  the runway, t h i s  
i s  runway, two four, i s n ' t  it? 

CAM-2 Two fou r  

I 

m a 

1627: 55 
ANC TWR 

1627: 58 I 
RDO-1 Ah- we are two fou r  l e f t  

Okay you ' re  on two f o u r  r i g h t  

CAM- 3 T: heading i s  two four, i s n ' t  i t? 

CAM- 2 T: two four, surely 

CAM- 1 T: j u s t  a secand 

1628: 10 
RDO-2 Ah- tower, Japan A i r  e i g h t  zero 

NW-6 Uh- Northwest ah s i x  has landed 

ANC TWR Northwest s i x ,  t u r n  l e f t  % 

1628: 25 
NW-6 Roger 

1628: 31 
ANC GND Five f i v e  mike alpha, ground 



TIME 8e 
SOURCE 

CAM- 2 

CAM- 3 

CAM- ? 

CAM-? 

CAM- 1 

CAM- 2 

CAM- 1 

CAM- 2 

I NTRA- COC KP I T  

CONTENT 

T: even i f  i t ' s  small a i rp lane,  i t ' s  
problem 

T: s i x  r i g h t  i s  i n  use so much, be fore  

T: t h a t ' s  t r u e  

T: i t ' s  problem! 

I t ' s  okay 

Ah-, captain, t a k e o f f  minimums 

Takeoff minimums okay 

Ah-, t a k e o f f  minimum two f o u r  
l e f t  i s  ah 

A I  R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

ANC GND Okay runway s i x  r i g h t  % 

NW-6 Uh-Northwest ah- s i x  i s  now c l e a r  

ANC TWR Northwest s i x  roger, cross runway % I 

NW-6 Thank you % 

ALR102 Tower, Alaska aeronaut ica l  % 

ALR102 Tower, Alaska aeronaut ica l  one 
oh two's  a t  t h e  marker 

ANC TWR Alaska aeronaut ica l  one zero two 
cont inue % 

ALR102 One oh two and ah % 

Q\ 

I 

CAM- I What? 



INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

CAM- 2 Ah, two f o u r  l e f t  minimum i s  one s i x  - 
sixteen hundred f e e t  RVR, so i t s  ah 
quarter v i s i -  v i s i b i l i t y  fog 

1629: 45 
CAM- 1 So we have it, thank you 

A I R-GROUND COMMUNI CAT IONS 

TIME & 
SOURCE CONTENT 

ALR102 Just  f o r  your informat ion s i r  % 

ANC TWR Roger 

1629 : 45 
ANC TWR Japan A i r  e i g h t  zero f i v e  four, d i d  

you copy? 
CAM- 2 Go ahead 

1629: 50 
RDO- 1 Eh- eh- e igh t  zero f i v e  fou r  say again 

1629:52 I 
ANC TWR Okay a one e igh ty  on the runway o r  m 

s t r a i g h t  ahead down t o  the next i n t e r -  O3 

sect ion a r i g h t  t u r n  o f f  t h i s  frequency 
and t a x i  back 

CAM- 2 

CAM- 1 What's our c a l l  sign? 

One e ighty  and s t r a i g h t  down 

1630: 07 
RDO-2 Eh, Japan A i r  e i g h t  zero f i v e  fou r  say 

again please 

1630: 11 
ANC TWR Japan A i r  e i g h t  zero f i v e  fou r  a one 

e ighty  on the runway o r  s t r a i g h t  ahead 
t o  next i n te rsec t i on  a r i g h t  t u r n  off 
the runway and t a x i  back down t o  the 
approach end o f  runway two f o u r  l e f t  
and no delay i n  your t a x i  



I NTRA-COC KP I T  

TIME & 
SOURCE 

CAM- 2 Okay? 

CONTENT 

A I  R-GROUND COMMUNICATIONS 

TIME & 
SOURCE - CONTENT 

1630: 24 
CAM- 1 Moving 

1630: 25 
RDO-2 Ah- e i g h t  zero f i v e  fou r  moving 

CAM ((Sound of engine power increase 
twice f o r  f i v e  seconds each)) 

CAM- 2 One e igh ty  and s t r a i g h t  down t o  
the r i g h t  runway o f f  

1630: 36 
CAM- 3 T: going t o  two f o u r  r i g h t ,  eh- and 

then t o  l e f t ,  again? 

CAM ((Sound o f  goso goso undeterminable 
i n background) ) 

1630: 56 
CAM- 2 My s ide c l e a r  

CAM ((Sound o f  engine power increase two 
times f o r  fi.ve seconds each)) 

1631 : 38 
RDO-1 Eighty f i v e  four, what can we 

expect? 



TIME & 
SOURCE 

INTRA-COCKPIT 

CONTENT 

1631 : 42 
ANC TWR 

1632 : 08 
RDO- 1 

1632: 10 
ANC TWR 

ALRlO2 

ANC TWR 

ALRlO2 

x 
r 

Okay, e ight  zero f i v e  four s t r a i g h t  ahead 
and you ' re  approaching an intersect ion 
for  your information you ' re  on runway two 
four r i g h t ,  t u r n  r i g h t  the intersect ion 
you're just  approaching, i t ' l l  be a u h  
about a - about a hundred and twenty 
degree t u r n  back to  your r igh t  and t h e n  
up  t o  and hold short of two four l e f t ,  
you've been on runway two four r igh t ,  
and u h ,  should be able  t o  ge t  you o f f  
in just a second 

I 

Okay thank you 0 

I 

You a re  welcome 

Air one oh two's on the ground % 

One oh two roger t u r n  l e f t  % 

One oh two 
1632: 31 
CAM- 1 We're cleared t o  two four r igh t?  

Left? 

AIR-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

1 632 : 44 
RDO- 1 We're turning r i g h t  t o  two four l e f t  

1632:47 
ANC TWR Okay Japan Air eight zero five four 

r igh t  t u r n  back t o  runway two f o u r  
l e f t  



I NTRA-COCKP IT 

TIME & 
SOURCE CONTENT 

CAM- 2 

CAM 

CAM 

1633:12 
CAM- 2 

1633: 15 
CAM- 3 

CAM- 2 

This side two four left 

((Sound of engine power increase 
for approximately five seconds)) 

((Sound similar to aircraft running 
over ice ruts with nose gear, noise 
undistinguis habl e) ) 

T: we were just at the middle of 
two four right 

T: yah, we were there 

T: made a turn from there 

CAM- 1 Okay - we are going past now, the 
hold point 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

ANC TWR Aeronautical one zero two report 
when % 

1632 : 59 
ALR102 Aero one oh two's clear 

ANC TWR 

ALR102 One oh two 

One oh two roger, cross runway % 

I 
4 
P 
I 

1633:17 
ANC TWR Japan Air eight zero five four taxi 

into position and hold runway two four 
left and advise when you're going past 
the uh hold point on runway two four 
left 

% 
1633: 28 M 

RDO-2 Eh, we are going past now eight zero 3 
five four L2 

+d 

4 



I NTRA- COC KP I T  

TIME & 
SOURCE CONTENT 

1633: 35 
CAM- 2 Ready f o r  t a k e o f f  

1633: 36 
CAM- 1 R igh t  

CAM 

CAM- 1 A f f i r m ,  a f f i r m a t i v e  

((Sound o f  engine power i nc rease ) )  

CAM- 1 Cleared f o r  t a k e o f f  

1633: 58 
CAM- 1 Okay, remaining i tems again, again 

CAM- 3 Roger, okay, - f l a p s  and s l o t s  

1634: 03 
CAM- 2 Two f i v e  checked 

CAM- 3 Reverser standby pump 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

X 
Y 

1633: 37 
RDO-2 E i g h t  zero f i v e  f o u r  ready f o r  t a k e o f f  

two f o u r  l e f t  

1633: 41 
ANC TWR E igh t  zero f i v e  f o u r  - uh - y o u ' r e  

approaching runway two f o u r  l e f t  a t  
t h i s  t ime 

I 
4 
IQ 

I 
1633 : 46 
RDO-2 A f f i r m a t i v e  e i g h t  zero f i v e  f o u r  

1633:51 
ANC TWR Okay c l imb  on course westbound c lea red  

f o r  t a k e o f f  

1633:55 
RDO-2 E i g h t  zero f i v e  f o u r  c l e a r  f o r  t a k e o f f  

CAM- 2 On 



INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

CAM- 3 I g n i t i o n  ove r r i de  

CAM- 2 A l l  engine 

CAM- 3 A l l  engine 

1634:07 
CAM- 3 ATC transponder 

CAM- 2 On 

CAM- 3 A n t i  - s k i  d 

CAM- 2 Arm 

CAM- 1 A r m  

CAM- 3 Blow-away j e t  push 

1634:15 
CAM- 3 Check1 i s t  completed 

CAM- 2 Last  t ime a t  ah - two f o u r  r i g h t  
middle p o s i t i o n  

1634: 23.3 
CAM- 1 Cleared f o r  t a k e o f f  

A I  R-GROUND COMMUNI CATIONS 

TIME & 
SOURCE CONTENT 

ALR102 Tower one oh two 

I 

w 
I 

ANC TWR One oh two, go 

1634: 19 
ALR102 Yeah t h a t  fog  doesn ' t  s t a r t  ' t i l l  

about e i g h t  hundred f e e t  down uh the  
approach end o f  s i x  r i g h t ,  every th ing  
e l s e  i s  beau t i f u l  from there  a l l  the  
way ou t  t o  the  ou te r  marker 



AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

CAM ((Sound o f  engine power i n c r e a s e ) )  

1634:31.4 
CAM- 3 S t a b i l i z e  

1634: 32.8 
CAM- 1 Max i mum 

1634:36.9 
CAM- 3 Number f o u r  overboost  

1634:39 
CAM-2/3 Two f o u r  overboost  

1634:43.8 
CAM- 2 Power s e t  

1634:45.6 
CAM- 1 Thank you 

1634: 50.4 
CAM- 1 I have 

1634: 51.1 
CAM- 2 You have 

1634: 52.5 
CAM- 2 E i g h t y  

CAN ((Background sound begins t o  g e t  
q u i e t e r  s t a r t i n g  h e r e ) )  

INTRA-COCKPIT 

TIME ll P 
v 
M z 

SOURCE CONTENT 

d 
ANC TWR Thank you w 

r 
1634: 31 
ANC TWR How e x t e n s i v e  uh does i t  appear 

t o  be l a y i n g  around t o  us t o  t h e  
uh n o r t h e a s t  

1634: 36 
ALR102 Eh a c t u a l l y  i t ' s  ah j u s t  r i g h t  

over  t h e  l a k e s  and uh t h e  a i r p o r t  
and e v e r y t h i n g  e l s e  i s  b e a u t i f u l  

i 

1634:43 c- 
ANC TWR Nice  p l a c e  t o  b u i l d  an a i r p o r t  I 

1634: 45 
ALR102 Oh yeah they  thought  i t  o u t  r e a l  

we1 1 

1635: OS. 6 
CAM- 2 Vee one 



AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

1635:13 
CAM ((Two bang bang heard i n  background)) 

1635: 15.6 
CAM- 2 Rotati on 

1635: 16.8 
CAM- 1 Rota ti  on 

CAM ( ( T h e  background noise is  changing t o  the 
airborne)  ) 

1635: 19.5 
CAM- 1 Ten degrees 

1635:21.4 
CAM- 2 Vee two 

1635: 26.2 
CAM ((Sound s imi la r  t o  a i r c r a f t  buf fe t ing) )  

((This sound grows more frequent and 
ends a t  the c ra sh ) )  

1635:31.8 
CAM- 2 Gear up  

CAM- ? ( * *) 

1635: 33.0 
CAM-3 Too much (speed) 

' ((The word "speed" could be "steep")) 

1635: 34.2 
CAM-2 Eh! 

TIME & 
SOURCE 

INTRA-COCKPIT * 

CONTENT 

1635: 37.9 
CAM ((Sound of stick shaker))  



AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

1635: 38.1 
CAM- 3 S t a l l  ! 

1635: 39.3 
CAM ((Sound o f  c rash  and end o f  r e c o r d i n g ) )  

INTRA-COCKP I T 

TIME & 
SOURCE CONTENT 

I 
U 
o\ 

I 



- 7 7  - 

ALTITIUDE l f t j  MAG HEADING 

CLEARED FOR T I 0  ICAPT' 

STABILIZE 

MAX. POWER 

NUMBER FOUR OVERBOOS 

TWO. FOUR OVERBOOST 

WWER SET 

THANK YOU 

I HAVE 

YOU HAVE 

EIGHTY 1634:52.! 

V-ONE 1535:09.6 

IBANG-~ANGI 

ROTATION fFI01 163515.6 

ROTATION ICAPTI 163516.8 

TEN DEGREES 153519.5 

v-TWO 163521.4 

ONSET OF 16352B.Z 
BUFFET-LIKE SOUNO 

EH1 

STALL WARNING 163537.9 
CRASH 

3 

AIR SPEED Ik t4  

0 3 - 
VI 

N 
0 I I I I I 1 


