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SYNOPSIS 

Alaska  A i r l i n e s  F l i g h t  1866, a Boeing 727, N2969G, 
c r a s h e d  d u r i n g  a n  i n s t r u m e n t  approach  t o  Juneau  Munic ipa l  
A i r p o r t ,  Juneau ,  Alaska ,  a t  a p p r o x i m a t e l y  1 2 1 5  P.d.t., o n  
September  4, 1971. 

The f l i g h t  had been c l e a r e d  fo r  a L o c a l i z e r  D i r e c t i o n a l  
Aid (LDA) approach  t c  Eunuay 8  and  had r e p o r t e d  p a s s i n g  t h e  
f i n a l  approach  f i x  (Barlow I n t e r s e c t i o n ) .  T h i s  i n t e r s e c t i o n  
is l o c a t e d  10.2 n a u t i c a l  miles w e s t  o f  t h e  a i r p o r t .  N o  
f u r t h e r  communicat ions were h e a r d  frcm t h e  f l i g h t .  

The a i r c r a f t  s t r u c k  a  s l o p e  i n  t h e  C h i l k a t  Mountain 
r a n g e  a t  a b o u t  t h e  2 ,500-foc t  l e v e l ,  18.5 miles w e s t  o f  t h e  
a i r p o r t ,  and a p p r o x i m a t e l y  o n  t h e  inbound l o c a l i z e r  c o u r s e .  
A l l  1 0 4  p a s s e n g e r s  and t h e  seven  crewmembers were i n j u r e d  
f a t a l l y .  The a i r c r a f t  was d e s t r o y e d  by impac t  and i s o l a t e d  
p o s t c r a s h  f i r e s .  

The N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  Board d e t e r m i n e s  t h a t  
t h e  p r o b a b l e  c a u s e  o f  t h i s  a c c i d e n t  was a d i s p l a y  o f  
m i s l e a d i n g  n a v i g a t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  t h e  f l i g h t ' s  
p r o q r e s s  a l o n q  t h e  l o c a l i z e r  c o u r s e  which r e s u l t e d  i n  a 
p r e m a t u r e  d e s c e n t  below o b s t a c l e  c l e a r a n c e  a l t i t u d e .  The 
o r i q i n  or  n a t u r e  o f  t h e  m i s l e a d i n g  n a v i g a t i o n a l  i n f o r m a t i o n  
c o u l d  n o t  be  de t e rmined .  The Board f u r t h e r  c o n c l u d e s  t h a t  
t h e  crew d i d  n o t  u s e  a l l  a v a i l a b l e  n a v i g a t i o n a l  a i d s  t o  
check  t h e  f l i g h t ' s  p r o g r e s s  a lonq  t h e  l o c a l i z e r  n o r  were 
t h e s e  a i d s  r e q u i r e d  t o  be used .  The crew also d i d  n o t  
pe r fo rm t h e  r e q u i r e d  a u d i c  i d e n t i f i c a t i o n  o f  t h e  p e r t i n e n t  
n a v i g a t i o n a l  f a c i l i t i e s .  
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Fol lowing  t h i s  a c c i d e n t ,  t h e  Board recommended (NTSB 

S a f e t y  Recommendation A-72-14) t o  t h e  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  (FAA) t h a t  t h e  p u b l i c  i n s t r u m e n t  approach 
p rocedure  f o r  t h e  I D A  approach t o  Juneau. Alaska ,  A i r p o r t  be 
amended t o  r e f l e c t  t h e  a d d i t i o n  of  D i s t a n c e  Measuring 
Equipment (DME) a s  a s o u r c e  o f  d e t e r m i n i n g  t h e  l o c a t i o n  of  
f i x e s  on t h e  f i n a l  apc rcach  c o u r s e  o f  t h e  l c c a l i z e r .  

The A d m i n i s t r a t o r  h a s  concur red  wi th  t h i s  recommendati'bn 
and t h e  a p p r o p r i a t e  approach c h a r t s  f o r  t h e  Juneau A i r p o r t  
have been amended to r e f l e c t  t h e s e  changes. 

The Board f u r t h e r  recommends t h a t  t h e  FAA c o n t i n u e  tests 
and r e s e a r c h  i n t o  t h e  e f f e c t s  of p o s s i b l e  e x t r a n e o u s  
harmonics g e n e r a t e d  by a Coppler  VOR t r a n s m i t t e r  on a i r b o r n e  
n a v i g a t i o n a l  r e c e i v e r s  and a s s o c i a t e d  i n s t r u m e n t  d i s p l a y s .  
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1. INVESTIGATION 

1.1 H i s t c r v  of t h e  F l i q h t  

A l a s k a  A i r l i n e s ,  F l i g h t  1866 (AS66) o f  September 4, 
1971, a Boeinq 727, N2969G, was a r e g u l a r l y  s c h e d u l e d  pas- 
s e n g e r  f l i g h t  f rcm Anchorage, Alaska ,  t o  S e a t t l e ,  
Washington, w i t h  i n t e r m e d i a t e  s t o p s  a t  Cordcva, Yakuta t ,  
Juneau ,  and S i t k a ,  Alaska.  The f l i g h t ,  o p e r a t i n g  u n d e r  
i n s t r u m e n t  f l i q h t  r u l e s  ( IFR),  d e p a r t e d  Anchorage a t  0913 A/ 
and l a n d e d  a t  Ccrdova a t  0942. BS66 d e p a r t e d  co rdova  a t  
1034 a f t e r  a d e l a y ,  rart of  which was a t t r i b u t a b l e  t o  
d i f f i c u l t y  i n  s e c u r i n g  a c a r g o  compartment door .  The f l i g h t  
l a n d e d  a t  Yaku ta t  a t  1107. 

While on t h e  qround,  AS66 r e c e i v e d  an  a ir  t r a f f i c  
c o n t r o l  c l e a r a n c e  t o  t h e  Juneau  A i r p o r t  v i a  Je t  Route 507 t o  
t h e  P l e a s a n t  I n t e r s e c t i o n ,  d i r e c t  t o  Juneau ,  t o  m a i n t a i n  
9,000 f e e t  o r  belcw u n t i l  1 5  miles s o u t h e a s t  o f  Y a k u t a t  on 
c o u r s e ,  t h e n c e  t o  c l i m b  t c  and m a i n t a i n  f l i g h t  level (FL) 
230. (See Appendix E.) The f l i q h t  d e p a r t e d  Yaku ta t  a t  1135, 
w i t h  104  p a s s e n q e r s  and seven  crewmembers on hoard. 

A t  1146,  AS66 c o n t a c t e d  t h e  Anchorage A i r  P c u t e  T r a f f i c  
C o n t r o l  C e n t e r  (ARTCC) and r e p o r t e d  l e v e l  a t  FL 230, 6 5  
miles east o f  Yukuta t .  The f l i g h t  was t h e n  c l e a r e d  t o  
descend a t  t h e  p i l o t ' s  d i s c r e t i o n  t o  m a i n t a i n  10,000 f e e t  
so a s  t o  c r o s s  t h e  P l e a s a n t  I n t e r s e c t i o n  a t  10,000 f e e t  and 
was i s s u e d  a c l e a r a n c e  liirit t o  t h e  Howard I n t e r s e c t i o n .  
(See Appendix E.) The c l e a r a n c e  was acknowledqed c o r r e c t l y  
by t h e  c a p t a i n  2/  and t h e  c c n t r c l l e r  p rov ided  t h e  Juneau  
a l t i m e t e r  s e t t i n g  o f  29.46 i n c h e s  and  r e q u e s t e d  AS66 t o  
r e p o r t  l e a v i n g  11,000 f e e t .  

A t  1151,  AS66 r e p o r t e d  l e a v i n g  FL 230. Fo l lowing  t h i s  
r e p o r t ,  t h e  f l i q h t f s  clearance l i m i t  was changed t o  t h e  
P l e a s a n t  I n t e r s e c t i o n .  A t  1154, t h e  c o n t r o l l e r  i n s t r u c t e d  
AS66 t o  m a i n t a i n  12,000 f e e t .  Approximate ly  1 minute  la ter ,  
t h e  f l i q h t  r e p o r t e d  l e v e l  a t  12,000 f e e t .  

The chanqes  t o  the f l i g h t ' s  o r i g i n a l  c l e a r a n c e  t o  t h e  
Howard I n t e r s e c t i o n  were e x p l a i n e d  t o  AS66 . by t h e  
c o n t r o l l e r  a s  f o l l c w s :  " I ' v e  g e t  a n  a i r p l a n e  t h a t ' s  n o t  
f o l l o w i n q  h i s  c l e a r a n c e .  I ' v e  g o t  t c  f i n d  o u t  where he  is." 
The c o n t r o l l e r  was r e f e r r i n q  t o  N799Y, a P i p e r  apache  which 
had d e p a r t e d  Juneau  a t  1144 en  a n  IFF c l e a r a n c e ,  d e s t i n a t i o n  
K h i t e h o r s e ,  Canada. The c l e a r a n c e  i s s u e d  t o  t h i s  a i r c r a f t  
made r e f e r e n c e  t o  Airway Blue Seventy-Nine; t h e  d e s i g n a t i o n  
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of  t h i s  a i r w a y  had been changed t o  Amber F i f t e e n ,  and was 
d e p i c t e d  a s  such  on  t h e n  c u r r e n t  c h a r t s .  On two s e p a r a t e  
o c c a s i o n s ,  AS66 a c t e d  a s  communicat ions r e l a y  between t h e  
c o n t r o l l e r  and  N799Y r e g a r d i n g  t h i s  c l e a r a n c e .  

A t  1158, AS66 r e p o r t e d  t h a t  t h e y  were a t  t h e  P l e a s a n t  
I n t e r s e c t i o n ,  e n t e r i n g  t h e  h o l d i n g  p a t t e r n ,  whereupon t h e  
c o n t r o l l e r  r e c l e a r e d  t h e  f l i g h t  t o  Howard I n t e r s e c t i o n  v i a  
t h e  Juneau  l o c a l i z e r .  I n  r e s p o n s e  t o  t h e  c c n t r c l l e r ' s  q u e r y  
as t o  whether  t h e  f l i g h t  was "on t o p n  a t  12,000 f e e t ,  t h e  
c a p t a i n  s t a t e d  t h a t  t h e  f l i q h t  was "on in s t rumen t s . "  A t  
1200, t h e  c c n t r c l l e r  r e p e a t e d  t h e  f l i g h t ' s  c l e a r a n c e  t o  h o l d  
a t  Howard I n t e r s e c t i o n  and i s s u e d  an e x p e c t e d  approach  time 
c f  1210. A t  1201, AS66 r e p o r t e d  t h a t  t h e y  were a t  Howard, 
h o l d i n q  12,000 f e e t .  

A t  1207,  AS66 was q u e r i e d  w i t h  r e s p e c t  t o  t h e  f l i q h t ' s  
d i r e c t i o n  of h o l d i n q  and i t s  p o s i t i o n  i n  t h e  h o l d i n g  
p a t t e r n .  When t h e  c o n t r o l l e r  was a d v i s e d  t h a t  t h e  f l i g h t  
had j u s t  comple t ed  its inbound t u r n  and kas on  t h e  
l o c a l i z e r ,  inbound tc  Howard, h e  c l e a r e d  AS66 fo r  a  
s t r a i g h t - i n  LDA 3/ approach ,  t o  cross Howard a t  or below 
9,000 f e e t  inbound. 

I 

The c a p t a i n  acknowledged t h e  c l e a r a n c e  and r e p o r t e d  
l e a v i n g  12.000 f e e t .  A t  1208, i n  r e s p o n s e  t o  t h e  con- 
t ro l l e r ' s  q u e r y ,  r e l a t i v e  t o  t h e  a i r c r a f t ' s  a l t i t u d e ,  t h e  
c a p t a i n  r e p l i e d ,  . . . l e a v i n g  f i v e  t h o u s a n d  f i v e  . . . 
f o u r  t h o u s a n d  f i v e  hundred,"  whereupon t h e  c o n t r o l l e r  
i n s t r u c t e d  a s 6 6  t o  c o n t a c t  Juneau  Tower. C o n t a c t  w i t h  t h e  
t o w e r  was e s t a b l i s h e d  s h o r t l y  t h e r e a f t e r  when t h e  c a p t a i n  
r e p o r t e d ,  "Alaska s i x t y - s i x  E a r l o w  inbound." (Earlow I n t e r -  
s e c t i o n  i s  l o c a t e d  a b o u t  1 0  n a u t i c a l  miles (KM) w e s t  o f  t h e  
Juneau  A i r p o r t . )  The J u n e a u  Tower C o n t r o l l e r  responded,  
"Alaska 66, u n d e r s t a n d ,  ah,  I d i d n ' t ,  ah ,  copy t h e  i n t e r -  
s e c t i o n ,  l a n d i n q  Runway 8, t h e  wind 080Â a t  22 o c c a s i o n a l  
q u s t s  t o  28, t h e  altimeter now 29.U7, t i m e  is 09 1/2,  c a l l  
u s  by bar lo^.^ 

No f u r t h e r  communicat ion w a s  h e a r d  from t h e  f l i g h t .  

S e a r c h  and  r e s c u e  f a c i l i t i e s  were a l e r t e d  a t  
a p p r o x i m a t e l y  1223. S e v e r a l  h o u r s  l a t e r ,  t h e  a i r c r a f t ' s  
wreckage w a s  l o c a t e d  18.5 NM w e s t  o f  t h e  a i r p o r t  a t  afcout 
t h e  2,500-foot  l e v e l  i n  t h e  C h i l k a t  Mountain Range. 

T h e r e  were t h r e e  w i t n e s s e s  ' l o c a t e d  in t h e  v i c i n i t y  o f  
t h e  a c c i d e n t  s i te  who h e a r d  t h e  a i r c r a f t  f l y  ove rhead  j u s t  
p r i o r  t o  t h e  c r a s h .  
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Two of  t h e s e  w i t n e s s e s ,  who were l o c a t e d  a b o u t  1-1/2 

miles w e s t  o f  t h e  a c c i d e n t  s i te  and  a t  t h e  approx ima te  
2,500-foot  e l e v a t i o n  o f  t k e  C h i l k a t  Range, h e a r d  a l o w -  
f l y i n g  jet a i r c r a f t  p a s s  a p p r o x i m a t e l y  ove rhead  p r o c e e d i n g  
i n  a n  e a s t e r l y  d i r e c t i o n .  They s t a t e d  t h a t  t h e y  were u n a b l e  
to  s e e  t h e  a i r c r a f t  because  o f  t h e  r e s t r i c t e d  v i s i b i l i t y ,  
which w a s  e s t i m a t e d  a t  60 t o  70 y a r d s  i n  f c g  an6  l i g h t r a i n .  
They f u r t h e r  s t a t e d  t h a t  t h e  e n q i n e s  sounded normal  and  t h a t  
t h e r e  w a s  n o  chanqe  i n  t h e  e n g i n e  scunds  from t h e  time t h e y  
f i r s t  h e a r d  t h e  a i r c r a f t  u n t i l  t h e  sound o f  e x p l o s i o n s  w a s  
h e a r d  a p p r o x i m a t e l y  1 minute  l a te r .  They e s t i m a t e d  t h e  time 
o f  t h e ,  a c c i d e n t  as a p p r o x i m a t e l y  1215. The wreckage s i t e  
c o o r d i n a t e s  were 5 8 O  21' 42" N. and 1350 1 0 '  12"  W. 

The t h i r d  w i t n e s s ,  l o c a t e d  a b o u t  one-ha l f  s o u t h w e s t  o f  
a c c i d e n t  s i te ,  h e a r d  and saw t h e  a i r c r a f t  p a s s  overhead.  H e  
s t a t e d  t h a t  s h o r t l y  t h e r e a f t e r  h e  c e a s e d  t o  h e a r  t h e  e n g i n e  
n o i s e  and  assumed t h e  a i r c r a f t  was c u t  o f  h e a r i n g  range .  H e  
d i d  n o t  h e a r  t h e  a i r c r a f t  c r a s h  n o r  d i d  he h e a r  any 
e x p l o s i o n s .  

1.2 I n j u r i e s  t o  P e r s o n s  

u u r i e s  C r e w  -- P a s s e n g g ~  --- O t h e r s  

F a t a l  7 104  0 

N o n f a t a l  0 0 0 

O t h e r  0 0  0  

Post-mortem e x a i r i n a t i o n  o f  t h e  f l i g h t c r e w  members 
r e v e a l e d  no e v i d e n c e  o f  any c o n d i t i o n  which c o u l d  have 
a d v e r s e l y  a f f e c t e d  per formance  o f  du ty .  

1 . 3  Damaue to  A i r c r a f t  

The a i r c r a f t  was d e s t r o y e d  by impac t  and i s o l a t e d  
p o s t c r a s h  f i r e s .  

1.4 O t h e r  Eamaue 

None 

1.5 C r e w  I n f o r m a t i o n  

A l l  crewmembers were c e r t i f i c a t e d  and q u a l i f i e d  t o  
c o n d u c t  t h i s  f l i g h t .  (For d e t a i l e d  i n f o r m a t i o n ,  see 
Appendix B.) 



1.6 Aircraft I n t o r m a t i o n  

The a i r c r a f t ,  a Boeinq 727-193, N2969G, Ser ia l  Number 
19304, was owned by Hughes A i r  C o r p o r a t i o n  and was 
s u b l e a s e d ,  v i a  A i r  West I n c o r p o r a t e d ,  t o  Alaska  A i r l i n e s ,  
Inc. ,  on  September  25, 1970. The a i r c r a f t  was c e r t i f i c a t e d  
and m a i n t a i n e d  i n  a c c o r d a n c e  w i t h  a l l  a p p l i c a t l e  company and 
F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  (FAA) p r o c e d u r e s  and  
r e g u l a t i o n s .  (See Appendix C For d e t a i l e d  in fo r r r a t ion . )  

1.7 Meteor&ouical U f c r m a t i o n  

The 1156 s u r f a c e  w e a t h e r  o b s e r v a t i o n  a t  Juneau  
Munic ipa l  Airport w a s  r e p o r t e d  a s :  1 ,500 f e e t  s c a t t e r e d ,  
measured 3,500 f e e t  b roken ,  7,500 f e e t  o v e r c a s t ,  v i s i b i l i t y  
15 miles, l i q h t  r a i n s h o w e r s ,  t e m p e r a t u r e  510 F., dew p o i n t  
460 F., wind 110Â a t  1 3  k n o t s ,  altimeter s e t t i n g  29.46 
i n c h e s ,  sky  c o v e r a g e  1/10 s t r a t o c u m u l u s ,  7/10 s t r a t o c u m u l u s ,  
7/10 a l t o c u m u l u s ,  b r e a k s  i n  o v e r c a s t .  

T h e r e  were no  ~ i l c t  r e p o r t s  (FIREPS) a v a i l a b l e  v i a  
w e a t h e r  t e l e t y p e  which were p e r t i n e n t  t o  t h e  immediate  
Juneau  area n e a r  t h e  time o f  t h e  a c c i d e n t .  However, a PIREP 
f i l e d  a t  1310, c o n t a i n e d  t h e  f o l l o w i n q :  

S i t k a  p i l o t  r e p o r t  J u n e a u  - S i t k a  1115 Tenakee 
Spx inqs  P a s s / I n l e t  c l o s e d ,  c e i l i n q  1,000 f e e t  
o v e r c a s t ,  modera t e  r a i n .  Chatham c e i l i n g  3,000 f e e t  
o v e r c a s t ,  v i s i b i l i t y  10  miles. 

T h e r e  were no  r a d a r  w e a t h e r  o b s e r v a t i o n s  a v a i l a b l e  per -  
t i n e n t  t o  t h e  a r e a  c c n c e r n e d  w i t h  t h e  a c c i d e n t .  

1.8 A i d s  t o  N a v i u a t b n  

The  Juneau  A i r p o r t  was p rov ided  w i t h  two ~ u b l i c  i n s t r u -  
ment approach  p r o c e d u r e s  (IAF) , o n e  e n t i t l e d  NEE-A (non- 
d i r e c t i o n a l  beacon) Runway 8, and  t h e  o t h e r ,  LEA ( l o c a l i z e r  
d i r e c t i o n a l  aid)/NEB-1 Bunway 8. On t h i s  approach  o n l y  
l o c a l i z e r  c o u r s e  i n f o r m a t i o n  i s  p rov ided ;  no q l i d e p a t h  i s  
a s s o c i a t e d  w i t h  t h i s  procedure .  The  Sisters I s l a n d  VOR 4/ 
(SSR)  is used  i n  c o n j u n c t i o n  w i t h  t h e  Juneau l o c a l i z e r  t o  
p r o v i d e  i n t e r s e c t i o n  f i x e s  i n  d e t e r m i n i n g  t h e  a p p r o p r i a t e  
d e s c e n t  a l t i t u d e s  a l o n g  t h e  inbound cour se .  

A laska  A i r l i n e s ,  Western  A i r l i n e s ,  and Mien C o n s o l i d a t e d  
A i r l i n e s  have  s p e c i a l  i n s t r u m e n t  approach  p r o c e d u r e s ,  
apc roved  by t h e  FAA, which u t i l i z e  t h e  Juneau  l o c a l i z e r .  
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T h i s  approach  p r o c e d u r e  was d e p i c t e d  c n  J e p p e s e n  Approach 
C h a r t  11-9, d a t e d  J a n u a r y  15, 1971, (See Approach C h a r t  i n  
Appendix E.) 

A s  n o t e d  on  t h e  approach  c h a r t ,  t h e  minima a p p l i c a b l e  t o  
Alaska  A i r l i n e s  E-727 d a y l i g h t  o p e r a t i o n s  f o r  a s t r a i g h t - i n  
l a n d i n g  o n  Runway 8 u t i l i z i n g  t h i s  p r o c e d u r e  were: minimum 
d e s c e n t  a l t i t u d e  (MEA) 1,000 f e e t  and  v i s i b i l i t y  2  miles. 
The approach  i s  conduc ted  on  a localizer,  t r a n s m i t t i n q  on  a  
f r e q u e n c y  c f  109.9 MHz. The inbound c o u r s e  i s  0620. A f t e r  
d e p a r t i n q  from Howard I n t e r s e c t i o n  (where t h e  local izer  
i n t e r s e c t s  t h e  3530 r a d i a l  o f  S i s t e r s  I s l a n d  VOR), t h e  
i n i t i a l  app roach  f i x ,  t h e  f l i g h t  is c o n t i n u e d  v i a  t h e  0620 
inbound l o c a l i z e r  c o u r s e ,  w i t h  a minimum a l t i t u d e  o f  5,000 
feet for 3.2 NM t o  t h e  Eockledqe I n t e r s e c t i o n  (0060 r a d i a l  
c f  t h e  S i s t e r s  I s l a n d  VOR). A t  t h i s  p o i n t ,  d e s c e n t  t o  t h e  
MDA o f  1 ,000 f e e t  m.s .1 .  i s  a u t h o r i z e d .  The f l i g h t  is con- 
t i n u e d  inbound on t h e  loca l ize r  c o u r s e ,  p a s t  t h e  B a r l o w  
I n t e r s e c t i o n  (0150 r a d i a l  o f  S i s t e r s  I s l a n d  VOR), t o  t h e  
Coqhlan I s l a n d  NEE which is t h e  missed-approach p o i n t  (MAP) 
f o r  t h i s  procedure .  

The Coqhlan I s l a n d  NEE is l o c a t e d  3.2 NK west o f  t h e  
approach  end of Runway 8. The p r o c e d u r e  r e q u i r e s  t h a t  t h i s  
r a d i o  a i d  be m c n i t c r e d  by t h e  f l i g h t  d u r i n g  t h e  approach.  
V i s u a l  f l i q h t  must fce conducted  between t h e  CAP and t h e  
a i r p o r t .  The l o c a l i z e r  a n t e n n a  is l o c a t e d  a b o u t  1.5 NM west 
o f  t h e  runway t h r e s h o l d ,  and  i ts  c o u r s e  o r i e n t a t i o n  (062O) 
i s  d i s p l a c e d  a b o u t  200 from t h e  runway heading .  T h e r e  a r e  
l e a d - i n  l i q h t s  i n s t a l l e d  t o  p r o v i d e  t h e  p i l o t  v i s u a l  
g u i d a n c e  from t h e  MAP t o  t h e  a i r p o r t .  Shou ld  t h e  l i g h t s  n o t  
be o p e r a t i v e ,  t h e  v i s i b i l i t y  minimum is  i n c r e a s e d  from 2 t o  
3  riles. 

C o l o c a t e d  w i t h  t h e  Sisters I s l a n d  VOR i s  t h e  Sisters 
I s l a n d  NEE. Al though t h e  Alaska  A i r l i n e s  approach  c h a r t  i n  
e f f e c t  a t  t h e  time o f  t h e  a c c i d e n t  refers t c  "Sisters I. 
VOP/NDB1w, t h e  NEB f r e q u e n c y  (391 kc.) i s  n o t  ment ioned on 
t h e  c h a r t ,  n o r  are  t h e  magne t i c  b e a r i n q s  l i s t e d  t h a t  
d e l i n e a t e  t h e  Howard, Pockledge,  a n d  B a r l o w  I n t e r s e c t i o n s .  

Also d e p i c t e d  on t h e  Alaska  A i r l i n e s  a p p r o a c h  c h a r t  was 
t h e  P o i n t  Retreat NEB, l o c a t e d  3.2 NM n o r t h w e s t  o f  t h e  
E a r l o w  I n t e r s e c t i o n .  

Durinq t h e  National T r a n s p o r t a t i o n  S a f e t y  B c a r d ' s  p u b l i c  
h e a r i n q  c o n c e r n i n g  t h i s  a c c i d e n t ,  t h e  FAA P r i n c i p a l  
O p e r a t i o n s  I n s p e c t o r  a s s i g n e d  t o  Alaska  A i r l i n e s  t e s t i f i e d  
t h a t  h e  c o n s i d e r e d  it a d e q u a t e  t o  u s e  o n l y  t h e  S i s t e r s  
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I s l a n d  VOR t o  check  p r o g r e s s  a l o n g  t h e  l o c a l i z e r  and t h a t  
t h e  use  o f  what he te rmed redundan t  f a c i l i t i e s  would be a 
d i s c r e t i o n a r y  i t e m  f o r  t h e  p a r t i c u l a r  c a p t a i n  f l y i n g  t h e  LDA 
approach. 

The de t a i l s  o f  an i n s t r u m e n t  approach procedure ,  once  
fo rmula ted ,  a r e  d e l i n e a t e d  on s p e c i f i e d  FAA fcrms. These 
t a b u l a r  and t e x t u a l  d a t a  a r e  t r a n s f o r m e d  by t h e  c a r t o g r a p h i c  
agency (cr company) t o  a p i c t o r i a l  d i s p l a y  of t h e  p rocedure ,  
and are t h e  sole b a s i s  f c r  p r e p a r a t i o n  o f  a n  ISF c h a r t  o f  a 
procedure  under  FAA cognizance.  

A s p e c i a l  IAP r e q u i r e s  t h e  amendment of t h e  c a r r i e r ' s  
O p e r a t i o n s  S p e c i f i c a t i o n s  and is v a l i d a t e d  upon r e c e i p t  
t h e r e o f  by a  r e p r e s e n t a t i v e  c f  t h e  c a r r i e r  and approva l  fcy a  
r e p r e s e n t a t i v e  o f  t h e  A d m i n i s t r a t o r  o f  t h e  FAA, a l o n g  wi th  
h i s  s e l e c t i o n  c f  a n  e f f e c t i v e  d a t e .  On J u n e  10,  1971, an 
amended s p e c i a l  IAP, No. 15, was approved by t h e  Ch ie f ,  
A i r space  and P r o c e d u r e s  S e c t i o n ,  F l i q h t  S t a n d a r d s  D i v i s i o n ,  
Alaska Region o f  t h e  FAR. On J u l y  9, 1971, t h e  amended 
O p e r a t i o n s  S p e c i f i c a t i o n  was r e c e i v e d  by t h e  carrier and 
approved by t h e  FAA P r i n c i p a l  O p e r a t i o n s  I n s p e c t o r  a s s i g n e d  
t o  Alaska A i r l i n e s .  T h i s  r e v i s e d  IAP is  e s s e n t i a l l y  t h e  
same as  t h e  IAF d a t e d  J a n u a r y  15, 1971, e x c e p t  t h a t  it 
raises t h e  minimum c r c s s i n q  a l t i t u d e  a t  Earlcw I n t e r s e c t i o n  
t o  3,900 f e e t  and l is ts  t h e  S i s t e r s  I s l a n d  M E  Frequency. 
FDA and v i s i b i l i t y  d a t a  remain t h e  same. The r e v i s e d  
s p e c i a l  I A F  C h a r t  11-9, d a t e d  J u l y  1 6 ,  1971, was 
d i s s e m i n a t e d  t o  A l a s k a  A i r l i n e s  f l i q h t c r e w s  subsequent  t o  
t h e  a c c i d e n t .  (See Appendix E.) 

On t h e  day o f  t h e  a c c i d e n t ,  a l l  n a v i g a t i o n a l  r a d i o  a i d  
(NRVAIE) f a c i l i t i e s  and s y s t e m  components s e r v i n g  t h e  Juneau 
a r e a  were f l i q h t  checked by t h e  FAA F l i q h t  I n s p e c t i o n  
E i s t r i c t  O f f i c e  (FIDO). The r e p o r t s  o f  t h i s  f l i g h t  check 
showed t h a t  a l l  f a c i l i t i e s  and components were o p e r a t i n g  
w i t h i n  t h e i r  p r e s c r i b e d  t o l e r a n c e s .  

Two separate r e p o r t s  o f  n a v i q a t i c n  d i f f i c u l t i e s  i n  t h e  
Juneau a r e a  were r e c e i v e d  by t h e  S a f e t y  Board f c l l o w i n g  t h e  
a c c i d e n t .  The f i r s t ,  a Canadian M i l i t a r y  f l i q h t  which 
t r a v e r s e d  t h e  Juneau  A i r s c a c e  o n  September 4 ,  1971, a t  
approx imate ly  1205,  r e p o r t e d  a VOR t e a r i n g  p o i n t e r  error o f  
ketween 50Â and 700 t o  t h e  l e f t  o f  t h e  a c t u a l  p o s i t i o n  of 
t h e  Sisters I s l a n d  VOR. S i m i l a r  errors Mere n c t e d  by t h e  
p i l o t  when p a s s i n g  t h e  Level  I s l a n d ,  Anne t t e ,  Malcolm, and 
Vancouver VOR s t a t i o n s .  Subsequent  examina t ion  c f  t h e  VOR 
r e c e i v e r  from t h i s  a i r c r a f t  r e v e a l e d  a n  i n t e r n a l  ma l func t ion  
which caused  t h e  r e p o r t e d  b e a r i n g  p o i n t e r  errors. The o t h e r  
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i n c i d e n t  i n v o l v e d  a U. S. Coast Guard h e l i c o p t e r  which 
e x p e r i e n c e d  a n a v i g a t i o n a l  d i s c r e p a n c y  i n  c c n n e c t i o n  w i t h  
t h e  Sisters I s l a n d  VCR on September  21, 1971. S i m i l a r l y ,  
s u b s e q u e n t  e x a m i n a t i o n  of t h e  a i r c r a f t ' s  VCR r e c e i v e r s  
r e v e a l e d  a n  i n t e r n a l  f a i l u r e  a s  t h e  c a u s e  of t h e  problem. 

A Canadian  a i r c r a f t  (CF-LOO) , which had d e p a r t e d  
K h i t e h o r s e  a t  1106 o n  t h e  day o f  t h e  a c c i d e n t ,  r e p o r t e d  t o  
Anchoraqe ARTCC a t  1147 t h a t  t h e  f l i q h t  had  passed  S i s t e r s  
I s l a n d  a t  1146 and was e s t i m a t i n g  L e v e l  I s l a n d  a t  1216. The 
crew n o t e d  no  f a u l t y  o p e r a t i o n s  or a b n o r m a l i t i e s  o f  t h e  
S i s t e r s  or L e v e l  I s l a n d  TOR'S. The c o p i l c t  s p e c i f i c a l l y  
s t a t e d :  I do  n e t  remember a n y t h i n g  abnormal  when s w i t c h i n g  
f rcm t h e  S i s t e r s  VOE r a d i a l  to  t h e  L e v e l  I s l a n d  VOR r a d i a l ,  
s u c h  a s  hav ing  t o  change  c o u r s e  i n  o r d e r  t o  p i c k  up  t h e  new 
r a d i a l . "  

1.9 Communications 

T h e r e  were no  r e p o r t e d  d i f f i c u l t i e s  w i t h  a i r / g r o u n d  
communicat ions between AS66 and e i t h e r  t h e  Anchorage ARTCC 
or t h e  J u n e a u  Tower. However, a  r ev iew of t h e  t r a n s c r i p t i o n  
c f  r e c o r d e d  communicat icns  from t h e  Anchcraqe ARTCC 
i n d i c a t e s  t h a t  t h e  c e n t e r  c c n t r c l l e r  d i d  have d i f f i c u l t y  i n  
r e c e i v i n g  t r a n s m i s s i o n s  f rcm Apache H799Y which prompted t h e  
c o n t r o l l e r  t o  u t i l i z e  AS66 as a r e l a y  s t a t i o n  w i t h  t h a t  
a i r c r a f t .  (The t r a n s c r i p t  o f  AS66 communication r e l a y s  
between N799Y and t h e  C e n t e r  are i n c l u d e d  i n  Appendix G, 
T r a n s c r i ~ t i o n  o f  c o c k c i t  Eeccrder . )  

1 - 1 0  Aerodrome and Ground F a c i l i t i e s  I n f o r m a t i c n  

J u n e a u  Munic ipa l  A i r p o r t ,  p u b l i s h e d  e l e v a t i o n  o f  1 6  
f e e t  m.s. l . ,  i s  su r rounded  o n  t h r e e  s i d e s  by mounta inous  
t e r r a i n  and  o p e n s  t o  a  bay on  t h e  sou thwes t .  I t  h a s  o n e  
runway, 8/26, which i s  8,456 f e e t  l o n g  and  150  f e e t  wide. 
The maqne t i c  v a r i a t i o n  i n  t h e  Juneau  a r e a  i s  29-50 Eas t .  

Because o f  the u n u s u a l  t e r r a i n  f e a t u r e s  s u r r o u n d i n g  t h e  
J u n e a u  A i r p o r t ,  t h e  approach  a r e a  l e a d i n g  t o  Funway 8 i s  
equ ipped  w i t h  s e q u e n t i a l  f l a s h e r s  l e a d i n g  frcm t h e  MAP t o  
t h e  runway t h r e s h o l d  (3.2 NM) . 
1.11 J l i a h t  R e c o r d e r s  

N2969G was equipped  w i t h  a U n i t e d  C o n t r o l  Data 
C i v i s i o n  ( S u n d s t r a n d ) ,  Model F-542B f l i g h t  d a t a  r e c o r d e r  
(FER), s e r i a l  No. 1941. 
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T h e  r e c o r d e r  had been s u b j e c t e d  t o  mechan ica l  damage 

o n l y ,  w i t h  moderate c r u s h i n q  e v i d e n t  i n  b o t h  s i d e s  o f  t h e  
r e a r  h a l f  c f  t h e  u n i t .  The f o i l  medium was removed from t h e  
maqazine and  was found t o  fce undamaqed. a l l  r e c o r d e d  
p a r a m e t e r  had been a c t i v e  and  were c l e a r l y  r e a d a b l e  u p  t o  
t h e  end c f  t h e  t r a c e s . .  The f l i g h t  was examined back t o  t h e  
l a s t  d e p a r t u r e  p o i n t ,  Yaku ta t ,  a n d  no  e v i d e n c e  was found  t o  
s u g g e s t  abnormal  r e c o r d e r  o p e r a t i o n .  

The a l t i t u d e  trace showed t h a t  t h e  f i n a l  d e s c e n t  com- 
menced a b o u t  2 m i n u t e s  a n d  1 2  s e c o n d s  p r i o r  t c  impact ,  from 
a n  a l t i t u d e  o f  12,250 f e e t  m.s.1. A d e s c e n t  r a t e ,  e x c e e d i n g  
6,000 ft . /min. a t  times, but a v e r a g i n g  5,220 ft./min., w a s  
m a i n t a i n e d  t o  a n  a l t i t u d e  of a b o u t  6,500 f e e t  m . s . 1 .  The 
d e s c e n t  r a te  decreased a t  t h i s  p o i n t  t o  a p p r o x i m a t e l y  1 ,000  
ft . /min. f o r  1 2  seconds  and t h e n  a g a i n  i n c r e a s e d  t o  a n  
a v e r a g e  o f  4,300 ft./min. f o r  t h e  r e m a i n i n g  54 s e c o n d s  t o  
impact .  The i m p a c t  e l e v a t i o n ,  a s  shown on t h e  r e a d o u t ,  was 
2,475 f e e t  m . s . 1 .  Cur ing  t h e  f i n a l  d e s c e n t ,  a  sha l low r i g h t  
t u r n  from 060Â t o  0700 was completed.  The impac t  h e a d i n g  
was a p p r o x i m a t e l y  070Â° Eeqinninq  w i t h  t h e  f i n a l  d e s c e n t ,  
t h e  a i r s p e e d  r a n q e d  from 216 k n o t s  i n d i c a t e d  a i r s p e e d  ( K I A S )  
t o  245 KIAS and d e c r e a s e d  e r r a t i c a l l y  t o  a b o u t  200 KIAS a t  
impact .  Only minor  f l u c t u a t i o n  of 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  w a s  n o t e d  t h r o u g h o u t  t h e  e n t i r e  p e r i o d  o f  t h e  r e a d o u t .  

A C o l l i n s  Rad io  Company Model 642-C-1 c c c k p i t  v o i c e  
r e c o r d e r  (CVR) was i n s t a l l e d  i n  N2969G. The CVR u n i t  had 
s u s t a i n e d  extreme i m c a c t  damage t o  a l l  s u r f a c e s ;  however, 
e x c e p t  f o r  a b r e a k  between t h e  erase and r e c o r d  heads ,  t h e  
t a p e  w a s  found t o  be i n  qcod c o n d i t i o n .  The e n t i r e  t a p e ,  
beg inn ing  w i t h  t h e  qrcund c o n v e r s a t i o n  a t  Yaku ta t ,  t o  
impact ,  was r ev iewed  a n d  a  t r a n s c r i p t i o n  o f  a l l  r e l e v a n t  
communication a n d  sounds  a p p e a r i n g  on t h e  CVR t a r e  was made. 
(See Appendix G, w h i c h c o n t a i n s  t h e  t r a n s c r i p t  o f  t h e  l a s t  
20 m i n u t e s  of c o c k p i t  v o i c e  r eco rd inq . )  

Voice i d e n t i f i c a t i o n  was made by p e r s o n s  who were 
f a m i l i a r  w i t h  t h e  v o i c e s  o f  t h e  f l i g h t  crewmemters. Timing 
f o r  t h e  t r a n s c r i p t  was accompl ished  by c o r r e l a t i n g  a i r -  
ground communicat ions w i t h  t h e  r e c o r d i n g  t h e r e o f  from t h e  
Anchorage ARTCC and by s u b s e q u e n t l y  t i m i n g  from t h e s e  known 
p o i n t s  t o  e t h e r  p o i n t s  on  t h e  c o c k p i t  a r e a  microphone 
c h a n n e l  where s p e e c h  o r  o t h e r  sounds  occur .  

No e v i d e n c e  was n o t e d  o n  t h e  CVR t h a t  t h e  crew used  
a u d i o  i d e n t i f i c a t i o n  p r o c e d u r e s  when t u n i n g  t h e  d i f f e r e n t  
n a v i q a t i o n a l  f a c i l i t i e s .  
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A ~ ~ e n d i x  F shows t h e  approx ima te  f l i q h t p a t h  d u r i n g  

t h e  f i n a l  1 5  m i n u t e s  o f  F l i g h t  66 a s  d e r i v e d  from computer  
c a l c u l a t i o n s  u s i n g  t h e  i n d i c a t e d  a i r s p e e d  and magne t i c  
head ing  d a t a  f rom t h e  FDR. S i n c e  t h i s  f l i g h t p a t h  
p r e s e n t a t i o n  depends  on  t h e  a c c u r a c y  o f  t h e  a v a i l a b l e  d a t a ,  
i n c l u d i n g  t h e  m e t e a r o l o q i c a l  i n p u t s ,  t h e  p l o t  p r e s e n t s  o n l y  
a  r e a s o n a b l e  e s t i m a t i o n  o f  t h e  f l i q h t p a t h  w i t h  r e s p e c t  t o  
t h e  ground.  C e r t a i n  v o i c e  t r a n s m i s s i o n s  o b t a i n e d  from t h e  
CVB were super imposed  on t h e  f l i q h t p a t h .  

Accord ing  t o  t h i s  p r e s e n t a t i o n ,  AS66 was c l e a r e d  t o  
t h e  Howard I n t e r s e c t i o n  w h i l e  a b o u t  3.5 NM east o f  t h e  
P l e a s a n t  I n t e r s e c t i o n  and  w h i l e  c r o s s i n g  the  Juneau  
l o c a l i z e r  beam on a  s o u t h e r l y  cour se .  The s u b s e q u e n t  r i q h t -  
hand h o l d i n g  p a t t e r n  was c o n f i n e d  between a p o i n t  a b o u t  4.5 
KM east  o f  P l e a s a n t  and a  p o i n t  a b o u t  7  NM west of Howard. 
The c a p t a i n ' s  Howard i d e n t i f i c a t i o n  a t  1 2 0 1  o c c u r r e d  on t h e  
3080 r a d i a l  o f  t h e  Sisters I s l a n d  VCE i n s t e a d  c f  t h e  353O 
r a d i a l .  When t h e  f l i g h t  was c o m p l e t i n g  i ts  inbound t u r n  
toward  t h e  c e n t e r l i n e  cf t h e  l o c a l i z e r ,  a t  a p p r c x i m a t e l y  2  
KM wes t  o f  t h e  3080 r a d i a l ,  it was c l e a r e d  f o r  a n  approach  
and t o  c r o s s  Howard a t  cr below 9,000 feet. Based on 
c o c k p i t  c o n v e r s a t i o n ,  Rcckledge I n t e r s e c t i c n  o c c u r r e d  on 
a p p r o x i m a t e l y  t h e  3230 r a d i a l ,  and  t h e  c a p t a i n  r e p o r t e d  
"Barlow inboundu on t h e  3400 r a d i a l .  

1.12 A i r c r a f t  Wreckage 

The a i r c r a f t  c r a s h e d  on  t h e  e a s t e r l y  s l o p e  o f  a  canyon 
i n  t h e  C h i l k a t  Range o f  t h e  Tonqass  N a t i o n a l  F o r e s t .  The 
impac t  o c c u r r e d  a t  t h e  2,475-foot l e v e l ,  i n  nea r -a l ignmen t  
w i t h  t h e  Juneau  l o c a l i z e r  c o u r s e ,  a n d  a t  a  d i s t a n c e  o f  
a p p r o x i m a t e l y  18.5 n a u t i c a l  miles from t h e  airport .  The 
a i r c r a f t  d i s i n t e q r a t e d  on  impact ,  and t h e  wreckage cove red  
an  a r e a  a p p r c x i m a t e l y  800 f e e t  l o n q  and 600 f e e t  w i d e .  The 
major  p o r t i o n  cf t h e  wreckage came t o  rest on t h e  s l o p e  o f  
t h e  canyon. The c o c k p i t  and v a r i o u s  p o r t i o n s  o f  t h e  fo rward  
f u s e l a q e  were found cn t h e  r i d g e  of t h e  canyon and f a r t h e r  
a l o n g  t h e  p r o j e c t e d  f l i q h t p a t h .  

A l l  e x t r e m i t i e s  o f  t h e  a i r c r a f t  were a c c o u n t e d  for. 
No e v i d e n c e  of i n - f l i g h t  s t r u c t u r a l  f a i l u r e ,  . f i r e  or 
e x p l o s i o n  was found. The n a t u r e  o f  t h e  b reakup  of t h e  
a i r c r a f t  p r e c l u d e d  any d e t e r m i n a t i o n  o f  t h e  p re impac t  
i n t e g r i t y  ,of t h e  c o n t r o l  sys tem or d e f l e c t i c n  cf pr imary  
f l i q h t  c c n t r c l s .  The l a n d i n g  g e a r  was found i n  the ex tended  
p o s i t i o n ,  t h e  wing f l a ~ s  and s p o i l e r s  were r e t r a c t e d .  
P o r t i o n s  o f  t h e  l e a d i n g  edge s la t s  were extended .  The f l a p  
h a n d l e  was found i n  t h e  20 d e t e n t .  
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A l l  t h r e e  e n g i n e s  s e p a r a t e d  from t h e  a i r c r a f t  and came 

t o  rest 75 y a r d s  a p a r t ,  i n  a  snow-covered g u l l y  below t h e  
main i m p a c t  si te.  Each e n g i n e  showed e v i d e n c e  c f  bending o r  
kreakaqe  cf t h e  f a n ,  ccmpressor ,  o r  t u r b i n e  t l a d e s  i n  t h e  
d i r e c t i o n  o p p o s i t e  t o  r o t a t i o n .  N o  ev idence  of  any 
o p e r a t i o n a l  d i s t r e s s  was noted.  

S e v e r a l  e lectr ical  c o n t r o l  p a n e l s  were found i n  t h e  
c o c k p i t  wreckage. A l l  were damaged by f i r e  and impact ,  and 
no s w i t c h  or c i r c u i t  b r e a k e r  p o s i t i o n s  cou ld  be  de termined.  
Two c o n s t a n t  s p e e d  d r i v e  u n i t s  and two g e n e r a t o r s  were 
recovered ,  and a l l  showed ev idence  c f  r o t a t i o n  a t  impact.  

A l l  t h r e e  h y d r a u l i c  f l u i d  r e s e r v o i r s  were found i n  t h e  
wreckage. The "AM sys tem and s t a n d b y  r e s e r v o i r s  s t i l l  con- 
t a i n e d  h y d r a u l i c  f l u i d .  Cne-half o f  t h e  ltBU s y s t e m  
r e s e r v o i r  w a s  found,  and it w a s  w e t  w i t h  h y d r a u l i c  f l u i d .  

N e i t h e r  t h e  c a p t a i n ' s  n o r  t h e  f i r s t  o f f i c e r ' s  
b a r o m e t r i c  a l t i m e t e r  v a s  recovered  from t h e  wreckaqe. 

Components o f  t h e  communication and a i r b o r n e  
n a v i g a t i o n a l  sys tems  were recovered  i n  t h e  c o c k p i t  wreckage 
a r e a .  A l l  o f  t h e s e  u n i t s  showed e x t e n s i v e  impact  damage; 
however, o n l y  t h e  VHF c o m u n i c a t i o n / n a v i q a t i c n  f r equency  
selector p a n e l s  had keen damaged by  t h e  p o s t i i r p a c t  f i r e .  
A l l  o f  t h e s e  comconents  were i n s p e c t e d  and 'documented a t  t h e  
a c c i d e n t  s i te  and t h e n  sh ipped  t o  t h e  Uni ted  A i r  L i n e s  
Maintenance F a c i l i t y  a t  San F r a n c i s c o  I n t e r n a t i c n a l  A i r p o r t  
f o r  d e t a i l e d  examinat ion .  (See S e c t i o n  1.15, T e s t s  and 
Research.) The VHF n a v i g a t i o n  an tenna  and t h e  c a p t a i n ' s  DME 
u n i t  were r e c o v e r e d  on October  3, 1971. 

1.13 F i r e  

A l l  f u e l - c o n t a i n i n q  s t r u c t u r e s  d i s i n t e g r a t e d  a t  
impact.  There  was e v i d e n c e  o f  scattered, independen t  f i r e s  
th roughou t  t h e  wreckaqe a r e a .  A f u e l  s p i l l  cn t h e  r i d g e  
below t h e  main impact  p o i n t  d i d  n o t  burn. 

1 - 1 4  S u r v i v a l  A s u e c t s  

T h i s  w a s  a n o n s u r v i v a b l e  a c c i d e n t .  

1.15 m s  and Resea rch  

Examinat ion o f  t h e  r e c o v e r e d  a i r b o r n e  n a v i g a t i o n  and 
communication e q u i ~ i r e n t  components d i s c l o s e d  t h e  fo l lowing:  
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VHF Navigation/Communicaticn Freuuencv Selector Fanels .  -- 
Both selector p a n e l s  were damaged e x t e n s i v e l y  by f i r e  
and  impact .  C o n t r o l  head s h a f t  a l i g n m e n t  and  s h a f t  
mechanisms were examined and compared h i t h  similar 
u n i t s  and  w i t h  e n q i n e e r i n q  drawings  o f  t h e  u n i t .  I t  
was de t e rmined  t h a t  b o t h  t h e  c a p t a i n ' s  and f i r s t  
o f f i c e r ' s  VHF n a v i q a t i o n  f r e q u e n c y  c o n t r c l  h e a d s  were 
se t  on  109.9 MHz.(Juneau l o c a l i z e r  f r e q u e n c y  i s  109.9 
MHz.) One o f  t h e  VHF communication c o n t r c l  h e a d s  w a s  
set e n  a n  approx ima te  f r e q u e n c y  o f  118.3 MHz ( Juneau  
Tower f r e q u e n c y  i s  118.3 MHz) and t h e  c t k e r  w a s  a t  an  
approx ima te  f r e q u e n c y  c f  119.9 MHz. 

C a p t a i n ' s  ADF Rece ive r .  The f r equency  s e t t i n g  was 
d e t e r m i n e d  t c  be 216 kHz. (The f r e q u e n c y  o f  t h e  
Coqlan I s l a n d  NDB i s  212 kHz) The re  i s  no  n a v i g a t i o n a l  
a i d  n e a r  t h e  Juneau  a r e a  w i t h  a  f r equency  c f  216 kHz. 

F i r s t  O f f i c e r ' s  ACF Rece ive r .  The f r e q u e n c y  s e t t i n g  - 
was de te rmined  t o  k e  i n  t h e  r anqe  between 321 a n d  359 
kHz. The damage to  t h e  u n i t  p r e v e n t e d  a closer 
d e t e r m i n a t i o n .  (The f r e q u e n c y  of t h e  Mendenhal l  NDB 
i s  332 kHz.) 

C a ~ t a i n '  s Gvrosvn I n d i c a t o r  {RMIL. Both t h e  s i n g l e  
n e e d l e  and d o u b l e  n e e d l e  p c i n t e r s  were m i s s i n g  from 
t h e  i n s t r u m e n t .  Examinat ion u n d e r  u l t r a v i o l e t  
l i q h t i n q  r e v e a l e d  no impact, marks from e i t h e r  p o i n t e r  
on t h e  f a c e  o f  t h e  i n s t r u m e n t .  The s i n g l e  p o i n t e r  
selector s w i t c h  was i n  t h e  VOR p o s i t i o n .  The d o u b l e  
p o i n t e r  s e l e c t o r  s w i t c h  was i n  t h e  AEF p o s i t i o n .  
Because of i n t e r n a l  damage t o  t h e  s y n c h r o s ,  t h e  
p o s i t i o n  o f  t h e  p c i n t e r s  a t  impact  c c u l d  n o t  be 
d e t e r m i n e d  by e lectr ical  measurements o f  t h e  s y n c h r o  
p o s i t i o n .  

F i r s t  O f f i c e r ' s k  Gbrosvn I n i m o r  [ R M I I .  Both 
p o i n t e r s  were m i s s i n q  from t h e  i n s t r u m e n t .  The s i n g l e  
p o i n t e r  selector s w i t c h  was i n  t h e  VOR p o s i t i o n .  The 
d o u b l e  p o i n t e r  selector s n i t c h  was- i n  t h e  ADF 
p o s i t i o n .  Examinat ion o f  t h e  s i n g l e  p o i n t e r ' s  
p o s i t i o n  s y n c h r c  showed i t s  p o s i t i o n  t o  b e  at- a 
r e l a t i v e  a n q l e  o f  0930. 

m t a i n ' s  C o u r s e  cirector I n d i c a t o r  fcga- 
( C c l l i n s  331  A-6A)  - 

S e l e c t e d  Course  D i s p l a y  - 0140 
S e l e c t e d  Course  A r r o w  - miss inq  
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Headinq Marker - 068 250 
D e v i a t i o n  -Ear  , - mechanism d e s t r o y e d  
VCR/LOC F l a g  - r e t r a c t e d  
Azimuth c a r d  - headinq 068 i 20 

The mechanica l  d r i v e  i n t e g r i t y  between t h e  c o u r s e  
c o n t r o l  kncb and its a s s o c i a t e d  components was determined t o  
t e  i n t a c t .  

F i r s t  O f f i c e r ' s  Ccurse  Eirmtr I n d i c a t o r  ( C C I )  ------- 
( C o l l i n s  331 A-6A) 

S e l e c t e d  Course E i s p l a y  - 0620 
S e l e c t e d  Course R r r c w  - 062 i 30 
Heading Marker - 077 i 30 
D e v i a t i o n  Ear  - miss ing  
VCR/LOC F l a g  - r e t r a c t e d  
Azimuth Card - i n t a c t  

Both t h e  c a p t a i n ' s  and f i r s t  o f f i c e r ' s  h o r i z o n  bars on 
t h e i r  r e s p e c t i v e  f l i g h t  d i r e c t o r  i n d i c a t o r s  ( C c l l i n s  FD-108 
f l i g h t  d i r e c t o r  system) showed a n  a t t i t u d e  a t  impact  o f  2- 
1/20 noseup. 

Three  VHF n a v i g a t i o n  r e c e i v e r s  ( C o l l i n s  51RV-1) were 
examined w i t h  t h e  e t h e r  naviqaticn/communicaticns equipment 
a t  t h e  rlAL maintenance  f a c i l i t y .  The u n i t s  had been 
d i s t o r t e d  . . by impac t  b u t  had n o t  been s u b j e c t e d  t o  h e a t  o r  
f i r e .  

Examinat ion o f  t h e  b e a r i n g  mechanism of  t h e  c a p t a i n ' s  
r e c e i v e r  d i s c l o s e d  an BMI p o i n t e r  p o s i t i o n  o f  approx imate ly  
1570 maqne t i c  which corresponded t o  t h e  approximate  "parkedm 
5 /  p o s i t i o n  of  t h e  p o i n t e r .  - 

Because of  t h e  damage to t h e  t e a r i n g  mechanism module 
in t h e  f i r s t  o f f i c e r ' s  r e c e i v e r ,  n o  b e a r i n q  d e t e r m i n a t i o n  
c o u l d  b e  made by t h i s  means. 

It became a p p a r e n t  d u r i n g  t h e  i n v e s t i g a t i o n  t h a t  
t e a r i n g  i n f o r m a t i o n  r e l a t i v e  t o  t h e  f l i g h t ' s  p r c q r e s s  a l o n g  
t h e  l o c a l i z e r  c o u r s e  i n  conformance w i t h  t h e  p r e s c r i b e d  
approach p r o c e d u r e s  was b e i n g  d e r i v e d  from t h e  c a p t a i n ' s  VHF 
n a v i g a t i o n  r e c e i v e r .  To de te rmine  its pre impact  o p e r a t i o n a l  
c a p a b i l i t y ,  t h i s  r e c e i v e r  was d i sassembled  and examined 
f u r t h e r  and t e s t e d  a t  t h e  m a n u f a c t u r e r ' s  f a c i l i t y .  

The C o l l i n s  ; 5 1 ~ ~ - 1  r e c e i v e r  c o n t a i n s  s e v e r a l  sub- 
components which i n c l u d e :  
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51V-4B G l i d e s l c p  r e c e i v e r  
51X-4 VCR/LCC r e c e i v e r  
344-2 Manual VCR/LOC u n i t  
344F-1 Automat ic  W R  u n i t  

I n  t h e  as - found c o n d i t i o n  o f  t h e  c a p t a i n ' s  r e c e i v e r ,  
t h e r e  were broken  resistors and c o n d e n s e r s ,  d i s l o d q e d  and 
mis s inq  t r a n s i s t o r s ,  and a  punc tu red  t r a n s f o r m e r  (T-3) .  

The t h r e e  c r y s t a l s  t h a t  comprise t h e  114.0 MHz 
f r e q u e n c y  ( S i s t e r s  I s l a n d  VOR) were removed and examined. 
One of  t h e  c r y s t a l s  (X-21) was found broken  o f f  its mount i n  
t h e  c o n t a i n i n q  u n i t ,  and when t e s t e d  it d i d  n o t  d i s p l a y  any 
c r y s t a l  a c t i v i t y .  Ugcn X-ray e x a m i n a t i o n  it was found t h a t  
t h e  q u a r t z  wafe r  was f r a c t u r e d .  The o t h e r  c r y s t a l s  were 
t e s t e d  and were found t c  t e  c a p a b l e  c f  nc r i r a l  o p e r a t i o n .  

The damaqed compcnents  o f  t h e  c a p t a i n ' s  r e c e i v e r s  
were r e p l a c e d  and  a  t es t  W R  s i g n a l  (113.962 MHz) was 
a p p l i e d  t o  t h e  r e c e i v e r .  S i g n a l  o u t p u t s  o f  t h e  r e c e i v e r  and 
i n s t r u m e n t a t i o n  were found t o  be w i t h i n  s p e c i f i e d  
t o l e r a n c e s .  Because  t h e  t e a r i n g  mechanism module had been 
damaqed beycnd r e p a i r ,  t h e  t h r e e  VCF/LOC subcomponents  were 
p l a c e d  i n  a n o t h e r  51RV-1 chassis and t e s t e d  f o r  b e a r i n g  
accuracy .  Under t h e  t es t  c o n d i t i o n s ,  t h e  i n d u c e d  b e a r i n g s  
were found t o  be w i t h i n  a l l o w a b l e  t o l e r a n c e s  t h r c u g h o u t  t h e  
e n t i r e  360Â spectrum. 

Although n o  D i s t a n c e  Measuring Equipment (CME) was 
o p e r a t i o n a l  i n  t h e  Juneau  a r e a  a t  t h e  time o f  t h e  a c c i d e n t ,  
t h e  c a p t a i n ' s  DME ' t r a n s c e i v e r  was examined i n  o r d e r  t o  
de te rmine  t h e  DME c h a n n e l  p o s i t i o n  a t  impact .  

S e l e c t i o n  of a VOR o r  l o c a l i z e r  f r e q u e n c y  a t  t h e  
p i l o t ' s  c o n t r o l  p a n e l  s i g n a l s  t h e  W E  u n i t  t o  b e g i n  
s e a r c h i n q  f o r  t h e  DME c h a n n e l  number a s s o c i a t e d  w i t h  t h a t  
p a r t i c u l a r  f r equency .  The re  a r e  a t o t a l  o f  126  c h a n n e l s  and 
c o r r e s p o n d i n q  f r e q u e n c i e s .  Channel ing  a l w a y s  o c c u r s  from 
t h e  lower  t o  t h e  h i g h e r  numbers. Channe l ing  from any 
c h a n n e l  t o  t h e  n e x t  lower t a k e s  a b o u t  1 0  s e c o n d s  -- i n  t h i s  
c a s e ,  t h e  mechanism sequences  from t h e  old c h a n n e l  t o  126 
and t h e n  from 1 t o  t h e  new channe l .  

The c a p t a i n ' s  EMF e l e c t r o - m e c h a n i c a l  c h a n n e l i n g  
mechanism was found " f rozenw and i n  t r a n s i t  fcetween Channels  
2U and  25. A l i s t i n g  o f  some of t h e  c h a n n e l  c o r r e l a t i o n s  
f o l l c w s :  



Channel  VIIF frequency 

108.7 
108.8 
109.9 (JNC L o c a l i z e r )  
114.0 (SSF VOR) 

Accord inq  t o  t h e  m a n u f a c t u r e r ,  t h e  c h a n n e l i n q  sequence  
from Channel  87 t o  36 wculd t a k e  a b c u t  4 seconds.  

The c a p t a i n ' s  EYE d i s t a n c e  u n i t  showed 1 NM; 
t h i s  c o r r e s p o n d s  t o  t h e  "erase" p o s i t i o n .  

A t eardown i n s p e c t i o n  o f  the a i r c r a f t ' s  VHF 
n a v i g a t i o n  a n t e n n a  r e v e a l e d  some c o r r o s i o n  o n  t h e  s u r f a c e s  
ma t inq  w i t h  t h e  a i r c r a f t  s t r u c t u r e .  The mat inq  s u r f a c e s  o f ,  
the  No. 1 c o u p l e r  i n s t a l l a t i o n  were  c l e a n .  The No. 2  
c o u p l e r  s u r f a c e s  showed scme c o r r o s i o n ;  t h e  K o . 2  a n t e n n a  
and  c a v i t y  were d i s t o r t e d  by impact .  

It was also n o t e d  t h a t  a l l  f i v e  o f  t h e  E-727 a i r c r a f t  
o p e r a t e d  by Alaska  A i r l i n e s  were equ ipped  w i t h  d u a l  C o l l i n s  
FC-108 f l i q h t  d i r e c t o r s .  Two o f  t h e s e  a i r c r a f t ,  N2969G and 
N2979G, were equ ipped  w i t h  C o l l i n s  51PV1 VHF n a v i g a t i o n  
r e c e i v e r s .  The o t h e r  t h r e e  E-727's were equipped  w i t h  
Eendix EA-21A and KAV-22A VHE n a v i q a t i c n  r e c e i v e r s .  

The c o c k p i t  p r e s e n t a t i o n  r e l a t i v e  t o  t h e  p r e s e n t a t i o n  
of t h e  q l i d e  s l o p e  p o i n t e r s  and warn inq  f l a q s  v a r i e s  w i t h  
t h e  n a v i g a t i o n  equipment  i n s t a l l e d .  K i t h  t h e  C o l l i n s  
receiver, t h e  q l i d e  s l c p e  p o i n t e r s  and warning  f l a q s  a r e  
fciased o u t  of view a t  a l l  times when e ther  t h a n  a 
l o c a l i z e r / q l i d e  s l c p e  f r e q u e n c y  is  s e l e c t e d .  With t h e  
Eendix r e c e i v e r s ,  t h e  g l i d e  s l o p e  p o i n t e r s  and warning  f l a g s  
a r e  i n  view when e t h e r  t h a n  a "  l o c a l i z e r / q l i d e  s l o p e  
f r e q u e n c y  is s e l e c t e d .  

Sisters I s l a n d  VCR -- 
The S i s t e r s  I s l a n d  (SSR) s i n g l e  s i d e b a n d  Coppler  VOR 

was commissioned i n  J u n e  1965, and  h a s  been i n  o p e r a t i o n  
s i n c e  t h a t  da t e .  The E o p ~ l e r - t y p e  VOP was deve loped  by t h e  
FAA f o r  u s e  i n  mounta inous  areas where t h e  s t a n d a r d  VOK 
i n s t a l l a t i o n  h a s  e x p e r i e n c e d  problems c a u s e d  by s i g n a l  re- 
f l e c t i o n  c f f  t h e  s u r r o u n d i n g  t e r r a i n .  T h e r e  are  a b o u t  25 
Copp le r  VOR i n s t a l l a t i o n s  o p e r a t i o n a l  i n  t h i s  c c u n t r y .  

Sisters I s l a n d  is l o c a t e d  i n  t h e  I c y  S t r a i t ,  
a p p r o x i m a t e l y  4 miles from t h e  s o u t h e r n  t i p  o f  t h e  C h i l k a t  
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P e n i n s u l a ,  and a b o u t  2 3  NM s o u t h w e s t  o f  Juneau  Munic ipa l  
Airport. 

On September  4, 1971, f o l l o w i n g  t h e .  a c c i d e n t ,  FAA 
e l e c t r o n i c s  specialists i n s p e c t e d  t h e  f a c i l i t y  t c  d e t e r m i n e  
i t s  o p e r a t i o n a l  c a p a b i l i t i e s .  It was found t h a t  t h e  s t a t i o n  
had been  o p e r a t i n g  u n d e r  normal  cower a t  t h e  time o f  t h e  
a c c i d e n t  and t h a t  no  a u t o m a t i c  s w i t c h o v e r  t o  emergency power 
or t o  t h e  a l t e r n a t e  t r a n s m i t t e r  had o c c u r r e d  i n  t h e  i n t e r i m  
p e r i o d  s i n c e  t h e  l a s t  r o u t i n e  i n s p e c t i o n  (September 2, 
1971) .  The s t a t i o n  power o u t p u t  and r a d i a l  m o n i t o r i n g  
s y s t e m s  w e r e  checked  and found w i t h i n  t o l e r a n c e s .  

N a v i g a t i o n a l  s i g n a l s  t r a n s w i t t e d  by t h e  VOR are 
checked  c o n t i n u a l l y  t y  a n-tonitorinq sys t em t o  i n s u r e  
a c c u r a c y  o f  t h e  r a d i a t e d  s i q n a l  and p o s i t i v e  c o n t i n u o u s  
o p e r a t i o n  o f  t h e  s t a t i o n .  The m o n i t o r i n g  sys tem employed a t  
SSB c h e c k s  t h e  f c l l c w i n q  s i x  parameters :  

The omni c o u r s e  s i g n a l  a t  0900 magne t i c  

- Tole rance :  Â lo 

Ampl i tude  o f  t h e  AM modula t ion  

- Tole rance :  1 3  p e r c e n t  r e d u c t i o n  

Ampli tude of t h e .  FM modula t ion  

- T c l e r a n c e :  1 3  p e r c e n t  r e d u c t i o n  

The 1 ,020  Hz i d e n t i f i c a t i o n  s i g n a l  

- Eetects less o f  s i g n a l  

T h e  f r e q u e n c y  d i f f e r e n c e  between t h e  c a r r i e r  
and  s i d e b a n d  t r a n s m i t t e r s  

- T c l e r a n c e :  Â 95 Hz 

The R F  s i d e b a n d  e n e r g y  r a d i a t e d  f r cm s i d e -  
band a n t e n n a s  

- E e t e c t s  less of c n e  or  more side- 
band a n t e n n a s  

When t h e  VCF i s  o p e r a t i n g  w i t h i n  p r e s c r i b e d  
t o l e r a n c e s ,  a c o n t i n u o u s  g r e e n  l i g h t  i n d i c a t i n g  normal  
o p e r a t i o n  is shown a t  t h e  Juneau  F l i g h t  S e r v i c e  S t a t i o n  
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(FSS). I f  t h e  mon i to r  sys tem d e t e c t s  a n  o u t - o f - t o l e r a n c e  
c o n d i t i o n  f o r  any o f  t h e  above p a r a m e t e r s ,  a buzze r  warn ing  
w i l l  s cund  a n d  a r e d  warning  l i g h t  w i l l  i l l u m i n a t e  a t  t h e  
FSS i n d i c a t i n g  t h a t  t h e  s t a t i o n  is  n o t  f u n c t i c n i n q  p r o p e r l y  
a n d  t h a t  it h a s  been s h u t  down a u t o m a t i c a l l y  (of  f - t h e - a i r )  . 

It s h o u l d  h e  n o t e d  t h a t  p r i o r  t o  comple te  s h u t  down 
o f  t h e  s t a t i o n ,  a n  i n t e r m e d i a t e  s t e p  is  accomfl ished when 
t h e  m o n i t o r  i n i t i a l l y  alarms. A t  t h a t  time, t h e  a l t e r n a t e  
t r a n s m i t t e r  and /o r  emergency g e n e r a t o r  i s  a c t i v a t e d  and,  i f  
the f a u l t  is c o r r e c t e d ,  the  alarm w i l l  be  c l e a r e d  and t h e  
s t a t i o n  w i l l  r ema in  on  t h e  air. I n  t h i s  case, t h e  FSS w i l l  
have  o n l y - a  momentary a l a rm,  f o l l o w e d  by a r e i l l u m i n a t i o n  of 
t h e  q r e e n  l i g h t  i n d i c a t i n g  normal  o p e r a t i o n .  However, i f  
t h e  f a u l t  persists a f t e r  t h e  changeover  o c c u r s ,  t h e  mon i to r  
w i l l  s h u t  down t h e  s t a t i c n  and t h e  a l a rm w i l l  a p p e a r  i n  t h e  
FSS a s  p r e v i o u s l y  d e s c r i b e d .  

The e n t i r e  alarm sys tem c a n  be  bypassed ,  c n l y  a t  t h e  
f a c i l i t y ,  by p l a c i n g  t h e  a p p r o p r i a t e  s w i t c h  t o  t h e  "by-passm 
p o s i t i o n .  T h i s  is g e n e r a l l y  done by a main tenance  
t e c h n i c i a n  a t  t h e  s t a t i o n  when minor main tenance  or  t e s t i n q  
etc., is t o  b e  accompl ished  on  t h e  f a c i l i t y  where in  it i s  
d e s i r a b l e  t o  l e a v e  t h e  s t a t i c n  on  t h e  a i r ,  y e t  n o t  have  t h e  
alarm a c t i v a t e .  When t h e  a l a r m  sys tem i s  bypassed,  t h e  
m o n i t o r  w i l l  c o n t i n u e  t o  o p e r a t e ;  however, it w i l l  n o t  
t r a n s f e r  o r  s h u t  down t h e  VOR equipment ,  even i f  a f a u l t  
c o n d i t i o n  is  & r e s e n t .  A d d i t i o n a l l y ,  t h e  g r e e n ,  normal  
o p e r a t i o n  l i g h t  w i l l  be i l l u m i n a t e d i n  t h e  FSS, whe the r  or 
n o t  a f a u l t  i s  d e t e c t e d .  When t h e  s w i t c h  is  r e t u r n e d  t o  t h e  
normal  p o s i t i o n  t h e  alarm sys t em w i l l  t h e n  f u n c t i o n  and 
r e spond  i n  t h e  p r e s c r i b e d  manner. U n l e s s  t h e  main tenance  
t e c h n i c i a n  i n f o r m s  t h e  FSS p e r s o n n e l  a b o u t  h i s  a c t i o n s ,  t h e  
FSS w i l l  n o t  be aware  o f  t h e  b y p a s s i n g  o f  t h e  a l a r m  sys tems.  

The mon i to r  a l a r m  sys t em w a s  o p e r a t i n g  under  t h e  
c o n t r o l  cf t h e  Juneau  ESS d u r i n g  t h i s  p e r i o d ,  a r d  n o  alarms 
o r  i n t e r r u p t i o n s  o f  s e r v i c e  were reco rded .  

A EME f a c i l i t y  w a s  i n  t h e  p r c c e s s  c f  b e i n g  i n s t a l l e d  
en Sisters I s l a n d  a t  t h i s  time. Hooever, on  t h e  d a y  o f  t h e  
a c c i d e n t ,  n o  work was b e i n g  c o n d u c t e d  on t h i s  i n s t a l l a t i o n  
and it was n o t  c n  t h e  a i r .  

Fo l lowing  t h e  i n s p e c t i o n  on September  4 th ,  and t h e  
FIDO f l i g h t  t e s t ,  t h e  f a c i l i t y  was c e r t i f i e d  o p e r a t i o n a l  by 
t h e  FAA. 
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The S a f e t y  Board h i v e s t i g a t i o n  team i n s p e c t e d  t h e  

S i s t e r s  I s l a n d  VOR f a c i l i t y  cn  September 9, 1971. The 
t r a n s m i t t e r  and b u i l d i n g  antenna s i t e  were examined v i s u a l l y  
and no d i s c r e p a n c i e s  were observed. The s t a t i o n  moni tor ing 
system was t e s t e d  and was found t o  be o p e r a t i n g  w i t h i n  
s p e c i f i e d  t o l e r a n c e s .  

The f a c i l i t y  log s h e e t s  p e r t a i n i n g  t o  t h e  o p e r a t i o n s  
and maintenance c f  t h e  VOE f o r  t h e  p r ev ious  6 months were 
examined i n  d e t a i l .  N o  f a i l u r e s  or d i s c r e p a n c i e s  were found 
t h a t  would p c i n t  t o  a  s i g n i f i c a n t  problem a r e a  wi th  any of 
t h e  f a c i l i t y  components. S i m i l a r l y ,  a  review o f  t h e  FSS 
f a c i l i t y  r e c o r d s  d i d  n o t  r e v e a l  any r e c u r r e n t  f a i l u r e s  o r  
i n t e r r u p t i o n s  of  s e r v i c e  of t h e  SSR f a c i l i t y  which would 
i n d i c a t e  a  problem a p p l i c a b l e  to t h i s  acc iden t .  

The on ly  item o f  ncn rou t i ne  n a t u r e  found i n  t h e s e  l o g  
s h e e t s  p e r t a i n e d  t o  a  f l ood  i n  t h e  d i s t r i b u t o r  p i t  on 
February 20, 1971, which caused t h e  s t a t i c n  t o  alarm and go 
o f f  t h e  a i r .  It was found t h a t  because o f  a  blocked 
( f rozen)  d r a i n  system, a ~ ~ r o x i m a t e l y  1 2  i n c h e s  o f  wa te r  had 
accumulated on t h e  f l o o r  c f  t h e  p i t .  It was no ted  by t h e  
FAA maintenance t e c h n i c i a n s  t h a t  t h e  wa t e r  l e v e l  d i d  n o t  
r each  t h e  l e v e l  c f  t h e  no t c r ,  goniometer  or d i s t r i b u t o r  
head, b u t  it had covered t h e  e l e c t r i c a l  power c a b l e s  and 
i n l e t  t o  t h e  e l e c t r i c a l  d i s t r i b u t o r .  

A f t e r  t h e  wa te r  was d r a ined ,  t h e  complete d i s t r i b u t o r  
u n i t  was removed from t h e  p i t ,  and a f t e r  it had been 
i n spec t ed  and c leaned  it was r e t u r n e d  t o  s e rv i ce .  No 
d i s c r e p a n c i e s  were found w i t h  t h e  d i s t r i b u t c r  or o t h e r  
components a s s o c i a t e d  wi th  t h i s  u n i t .  F l i q h t  and ground 
checks  conducted on t h e  f a c i l i t y  a f t e r  it had been r e t u r n e d  
t o  s e r v i c e  showed normal opera t ion .  

Although t h e  pos t acc iden t  FAA f l i g h t  t e s t  o f  t h e  
S i s t e r s  I s l a n d  Eoppler VCE (EVOR) showed t h e  s t a t i o n  was 
f u n c t i o n i n q  n o r r a l l y ,  s e v e r a l  a d d i t i o n a l  f l i g h t  t e s t s  were 
conducted when i n fo rma t i cn  concern ing  t h e  f l i g h t p a t h  o f  
N2969G became known. S i g n a l  r e c e p t i o n  o f  t h e  SSR VOR a t  
v a r i o u s  s p e c i f i e d  r a d i a l s  and a l t i t u d e s  was measured. 
Eurinq t h e s e  tests a descen t  from 12,000 f e e t  m.s.1. was 
commenced approximate ly  11 NM west c f  t h e  c r a s h  s i te  inbound 
on t h e  Juneau l o c a l i z e r  course. A d e s c e n t  r a t e  of 
approximate ly  4.100 ft./min. was mainta ined t o  an  a l t i t u d e  
of 2,500 f e e t  m.s.1. A t  a  d i s t a n c e  of  3 NM west o f  t h e  
c r a s h  s i t e ,  l o s s  of  warning f l a g  c u r r e n t  was recorded,  and 
C D I  c r o s s  p o i n t e r  f l u c t u a t i o n  was fo l lowed by a  c e n t e r i n g  of  
t h e  cou r se  i n d i c a t o r  ( C D I )  . 
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T e s t  f l i q h t s  were conduc ted  inbound o n  t h e  l c c a l i z e r  

c o u r s e  t o  t h e  a c c i d e n t  s i t e  a t  a l t i t u d e s  o f  5,000 f e e t  
in.s.1. and  4,000 f e e t ,  m.s . l . ,  r e s p e c t i v e l y .  A t  5,000 f e e t ,  
t h e  inbound r u n  was s t a r t e d  a t  7 NM west o f  t h e  s i t e .  
Warning f l a g  "popsM were r e c o r d e d  a l l  a l o n g  t h e  run ,  and 
sweepinq a c t i o n  o f  t h e  CEI o c c u r r e d  a t  1.3 NM wes t  o f  t h e  
s i t e .  A t  4,000 f e e t  n-.s.l., t h e  r u n  was s t a r t e d  from a  
d i s t a n c e  o f  1 7  DM west o f  t h e  c r a s h  s i te .  Karninq f l a g  
"pops" began a t  1 0  NM west, and sweeping a c t i c n  o f  t h e  CDI 
o c c u r r e d  a t  1.9 N M  w e s t  of t h e  site. 

A d d i t i o n a l  f l i g h t  t e s t i n q  o f  t h e  S S X  DVOR w a s  
c o n d u c t e d -  on  September  27, 28, a n d  29, 1971, tc  d u p l i c a t e  
as  c l o s l y  a s  p o s s i b l e  t h e  t i d a l  c o n d i t i o n s  a t  t h e  time of  
t h e  a c c i d e n t .  The  m o d u l a t i o n  l e v e l  o f  t h e  t r a n s m i t t e r  was 
set t o  c o r r e s p o n d  w i t h  t h e  o u t p u t  a t  t h e  time o f  t h e  
a c c i d e n t .  A d d i t i o n a l l y ,  t h e  FIDO S a b e r l i n e r  a i r c r a f t  used  
i n  t h e s e  tests was equ ipped  w i t h  a C o l l i n s .  (Model 51RV1) VOB 
r e c e i v e r  s i m i l a r  t o  t h e  o n e  i n s t a l l e d  i n  N2969G. 

A l l  o f  t h e  tests performed showed a normal  o p e r a t i o n  
o f  t h e  s t a t i o n  and,  a l t h o u g h  t h e r e  were a r e a s  o f  marked 
c o u r s e  rouqhness ,  n c  o u t - c f - t o l e r a n c e  c o n d i t i o n s  were noted .  

I n q u i r i e s  were made o f  t h e  m i l i t a r y  a u t h o r i t i e s  
c o n c e r n i n g  p o s s i b l e  e l e c t r o n i c  o r  e l e c t r o n i c  c o u n t e r  measure 
(ECM) a c t i v i t y  i n  t h e  Juneau  area a t  t h e  t i m e  of t h e  

a c c i d e n t .  It was r e p o r t e d  t h a t  n o  such  a c t i v i t y  was i n  
p r o g r e s s  n e a r  Juneau  a t  t h e  time. 

To d e t e r m i n e  i f  t h e r e  m i g h t  have  been i n t e r f e r i n q  
r a d i o  s i q n a l s  a f f e c t i n g  t h e  SSR VOR s i g n a l s ,  s p e c i a l  r a d i o  
f r e q u e n c y  and i n t e r f e r e n c e  measu r ing  e x a m i n a t i o n s  were 
conducted .  F i v e  d i f f e r e n t  l o c a t i o n s  a round  Sisters I s l a n d  
were used  f o r  m c n i t c r i n g  s i g n a l s .  The f r e q u e n c y  r a n g e  from 
10 MHz t o  40,880 MHz was cove red  w i t h  p a r t i c u l a r  emphas is  on 
t h e  p o r t i o n  o f  t h e  band a round  1 1 4  MHz. No i n t e r f e r e n c e  t o  
t h e  VOR s i g n a l  w a s  detected a t  a n y  o f  t h e  l o c a t i o n s .  

C o n s i d e r a t i o n  was a lso g i v e n  t o  t h e  p o s s i b i l i t y  o f  
p a s s e n g e r  o p e r a t i o n a l  e l e c t r o n i c  d e v i c e s  c a u s i n g  
i n t e r f e r e n c e  w i t h  t h e  a i r c r a f t ' s  n a v i g a t i o n  system. T e s t s  
were conduc ted  by A l a s k a  A i r l i n e s  i n  which a  number of  
d i f f e r e n t  models  o f  t r a n s i s t o r  r e c e i v e r s  ( r a d i o s )  were 
o p e r a t e d  i n  f l i q h t  a t  v a r i o u s  l o c a t i o n s  i n  t h e  p a s s e n g e r  
c a b i n ,  cockpit ,  and c a r g o  compartments.  N o  e f f e c t  was n o t e d  
on t h e  a i r c r a f t ' s  n a v i g a t i o n  i n s t r u m e n t s  d u r i n g  t h e  tests. 
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The p o s s i b i l i t y  of a sclar f l a r e  o c c u r r e n c e  a f f e c t i n g  t h e  
accuracy  of r a d i o  n a v i g a t i o n  b e a r i n g s  was cons ide red .  Our 
i n v e s t i q a t i o n  d i s c l o s e d  t h a t  s o l a r  f l a r e  a c t i v i t y  had 
o c c u r r e d  p r i c r  t o  t h e  d a t e  o f  t h e  a c c i d e n t  b u t  t h a t  e l e c t r o -  
magnet ic  e f f e c t s  due  t o  t h e  a c t i v i t y  had l e s s e n e d  t o  a below 
normal l e v e l  a t  t h e  time c f  the a c c i d e n t .  A d d i t i o n a l l y ,  t h e  
normal performance c f  s e v e r a l  r a d i o  commuriication and 
n a v i g a t i o n  f a c i l i t i e s  was v e r i f i e d  by s e v e r a l  a i r c r a f t  u s e r s  
a t  t h e  time and on t h e  day o f  t h e  a c c i d e n t .  While t h e  Board 
conc ludes  t h a t  sclar f l a r e  a c t i v i t y  was n o t  a f a c t o r  i n  t h i s  
a c c i d e n t ,  n e v e r t h e l e s s ,  t h e  Board b e l i e v e s  t h a t  f u r t h e r  
r e s e a r c h  concern ing  t h e  r e l a t i o n s h i p  of s o l a r  f l a r e  a c t i v i t y  
t o  e l e c t r o m a g n e t i c  d i s r u p t i o n s  i n  c o n n e c t i c n  w i t h  t h e  
t r a n s m i s s i o n  o f  r a d i o ,  n a v i q a t i o n a l  and l a n d i n g  a i d s  is 
needed and encourages  such  r e s e a r c h .  

2. ANALYSIS AND CONCIUSIONS 

2.1 A n a l y s i s  

Based on a l l  a v a i l a b l e  evidence ,  it a p p e a r s  ' t h a t  Alaska 
A i r l i n e s  F l i q h t  1866 was o p e r a t i n g  r o u t i n e l y  as it 
progressed  o v e r  i t s  r o u t e  o f  f l i g h t  from Yakuta t  t o  t h e  
P l e a s a n t  I n t e r s e c t i o n  i n  t h e  Juneau  a r e a .  The a i r c r a f t  w a s  
a i rwor thy ,  ma in ta ined  p roper ly ,  and c a p a b l e  o f  normal 
o p e r a t i o n  i n  t h e  e x i s t i n g  weather  c o n d i t i o n s  w i t h  r e g a r d  t o  
powerplants ,  f l i g h t  c c n t r o l s ,  a l t i m e t r y  system, and 
communications equipment. The crew w a s  c e r t i f i c a t e d  and 
q u a l i f i e d  f o r  t h e  o p e r a t i c n  involved.  There was no crew 
i n c a p a c i t a t i o n ,  nor  were t h e r e  any e t h e r  f a c t o r s  t h a t  might 
have i n t e r f e r e d  w i t h  t h e  crew's p h y s i c a l  a b i l i t y  t o  perform 
t h e i r  t a s k s .  The.CVR r e a d o u t  r e v e a l e d  no evidence  o f  crew 
s u s p i c i o n  cr concern  a t c u t  a i r c r a f t  performance. 

C o r r e l a t i o n  te tween t h e  CVR r e a d o u t  and t h e  approximate  
f l i q h t p a t h  d e r i v e d  from the f l i g h t  d a t a  r e c o r d e r  t r a c e s  
shows t h a t  t h e  f i r s t ,  un i r i s t akak le  abnormal i ty  i n  t h e  
f l i g h t ' s  p r o q r e s s  o c c u r r e d  a t  1201:03 when t h e  c a p t a i n  t o l d  
t h e  f i r s t  o f f i c e r ;  ug 'kay, you ' re  Howard," a l t h o u g h  t h e  
a i r c r a f t  was a c t u a l l y  a b o u t  9 NM w e s t  o f  Howard. S i n c e  
p r i o r  c o c k p i t  c o n v e r s a t i o n  i n d i c a t e s  t h a t  t h e  c a p t a i n  had 
s e t  t h e  353O r a d i a l  (Howard I n t e r s e c t i o n )  i n t o  h i s  C D I ,  it 
a p p e a r s  t h a t  t h e  crew depended on a  d i s p l a y  o f  n a v i q a t i o n a l  
i n f o r m a t i o n  t h a t  seemed t c  be c o r r e c t ,  b u t  was i n  e r r o r  by 
a b o u t  450. S i m i l a r  e r r o n e o u s  i n d i c a t i o n s  c f  F r c q r e s s  a lonq  
t h e  l o c a l i z e r  c o u r s e  are e v i d e n t  i n  subsequent  i n t r a c o c k p i t  
c o n v e r s a t i o n  d e a l i n g  w i t h  t h e  p a s s i n g  o f  Pcckledge  and 
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Barlow Intersections* although t h e  aircraft,  in fact, never 
prcqressed a s  f a r  a s  Howard. 

Following the clearance to make a localizer approach 
into Juneau, t h e  aircraft's descent from holding pattern 
altitude was predicated on the crew's xecoqxiition of t h e  
appropriate intersections, as displayed on the navigat ional  
instruments i n  t h e  cockpit, and t h e  minitnuni altitudes 
associated with these intersect ions .  

The weather i n  t h e  v i c in i ty  of the accident site was 
characterized by m u l t i l a y e r e d  cloud coverage with the bases 
between I;000 and 1 ,500  fee t  m . s . 1 .  These  conditions would 
have obscured the terrain below the aircraft's flightpath, 
as w e l l  as  the mountain peaks above the lower cloud l ayer ,  
thereby preventing any visual discovery of the misleading 
navigational display which resulted in t h e  premature descent 
below otstacle-clearance altitude. Neither the CVR nor the 
FDE shoved any evidence of a last-second awareness on t h e  
part o f . t h e  crew t h a t  a mishap was imminent. 

It was e s tab l i shed  t h a t  the first officer was flying the 
aircraft from the right seat and that he was us ing  his VHF 
navigat ional  equipment: and instrumentation t o  keep t h e  
aircraft al igned  with t h e  centerline of t h e  loca l ize r  
course: -the f a c t  that he had no apparent problem in 
remaining en or near t h e  cen ter l ine  i n d i c a t e s  that all of 
h i s  ( f i r s t   officer*^) TOR/IXS related equipment was 
operating properly w h i l e  tuned to t h e  localizer. 

According to  t h e  cockpit conversation, the c a ~ t a i n  used  
his VHF navigational equipment in conjunction with  the SSP 
TOE to check t h e  flightvs progress along the localizer by 
se t t ing  t h e  appropriate intersection radials.  Therefore, 
the determination of the causa l  mechanism i n  this accident 
must inc lude  a resolution of the quest ion:  How could 
erroneous navigational siqnals, malfunctioning aircraft 
equipment, or misuse of -the equipment involve,d, have given  
t h e  captain a f a l s e  indication of the aircraft's position 
along the localizex f l i g h t p a t h ?  

In the absence of reasons to favor any one area as the 
most promisinq avenue of investiqation, five hypotheses were 
deve loped ,  encompassing possible fai lure modes i n  which this 
type of bearing error  or navigational instrumentation 
presentation could be compatible k i t h  the f i n d i n g s  of this 
case. These five hypotheses can be summarized as follows: 

1. Malfunctioning DWR. 



2. Malfunct ioning a i r c r a f t  n a v i g a t i o n a l  equipment. 

3. S i q n a l  i n t e r f e r e n c e  ( spu r ious  s i g n a l s )  . 
4. Non-comcat ib i l i ty  between Doppler VCR and 

a i r c r a f t  n a v i g a t i o n a l  r e c e i v e r s .  

5. O p e r a t i o n a l  f a c t o r s .  

The fo l l owing  r e s u l t s  were ob t a ined  from a n a l y t i c a l  
e v a l u a t i o n  of  t h e  f a c t u a l  evidence  and tests and r e s e a r c h  
concerninq t h e s e  v a r i o u s  p o s s i b i l i t i e s .  

F l i q h t  t e s t i n g  of  a l l  qrcund n a v i g a t i o n a l  a i d  
f a c i l i t i e s  i n  t h e  Juneau a r ea ,  i n c l u d i n g  t h e  SSR VOR, 
showed t h a t  a l l  f a c i l i t i e s  were o p e r a t i n g  normally. 

Routine f l i q h t  i n s p e c t i o n s  p r i o r  t o  t h e  a c c i d e n t  and 
s p e c i a l  f l i g h t  tes ts  subsequent  t o  t h e  mishap r evea l ed  
no mal func t ions ,  f a u l t s ,  or d i s c r e p a n c i e s  concerning t h e  
SSR VOR t h a t  can  be r e l a t e d  t o  t h e  l a r g e  t e a r i n g  e r r o r  
which would have been nece s sa ry  t o  produce t h e  
c o n d i t i o n s  c f  t h e  acc iden t .  

The deq ree  of  error as de f ined  by t h e  CVRIFDR cor-  
r e l a t i o n  i s  n o t  a  c o n s t a n t  e r r o r .  The ampl i tude  o r  s i z e  
of t h e  e r r o r  dec r ea se s  s l i g h t l y  i n  v a l u e  f o r  each 
i n t e r s e c t i o n  i d e n t i f i e d  by t h e  cap t a in .  A comparison of  
t h e  map p o s i t i o n s  c f  t h e  i n t e r s e c t i o n  and t h e  p l o t t e d  
i n t e r s e c t i o n s  p o s i t i o n  c a l l e d  o u t  by t h e  c a p t a i n  shows 
t h e  e r r o r s  a s  f c l l o v s :  

The crew's i d e n t i f i c a t i o n  o f  Howard I n t e r s e c t i o n  
occu r s  on t h e  306O r a d i a l  o f  SSR. T h i s  p o s i t i o n  is 
a c t u a l l y  470 coun te rc lcckwise  from t h e  a c t u a l  r a d i a l  
p o s i t i o n  of  Howard a s  viewed from t h e  SSR VCR. 

Rockledge i s  i d e n t i f i e d  on t h e  3230 r a d i a l  o f  SSR 
which is i n  e r r o r  by 4 3 O  coun te rc lockwise  from t h e  VOR 
r e l a t i v e  to  t h e  a c t u a l  l o c a t i o n  cf t h e  i n t e r s e c t i o n .  

Earlow is  i d e n t i f i e d  on t h e  3400 r a d i a l  o f  SSR which 
is in, e r r o r  t y  35O counte rc lockwise  from t h e  VOR 
r e l a t i v e  t o  t h e  i n t e r s e c t i o n .  These i n t e r s e c t i o n s  a s  
i d e n t i f i e d  by t h e  c a p t a i n  are approximate ly  9 miles west 
of t h e i r  a c t u a l  pos i t i ons .  
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The t h r e e  p o s i t i o n s  where  t h e  c rew i n c o r r e c t l y  

i d e n t i f i e d  t h e s e  i n t e r s e c t i o n s  c a n  h e  c a l l e d  error 
p o i n t s .  C o n s i d e r i n g  t h e  a m p l i t u d e  and  a n g l e  o f  t h e s e  
error p o i n t s ,  t h e n ,  t h e y  c a n  fce p l o t t e d  i n  p c l a r  
c o o r d i n a t e  form, i - e . ,  c lot ted from t h e  c e n t e r  p o i n t  i n  
the compass d i r e c t i o n  o f  t h e  error an* on a s c a l e  
r e p r e s e n t i n q  t h e  rraqni tude o f  t h e  error. 

When t h e s e  error p o i n t s  a r e  so d e p i c t e d ,  it i s  
i n t e r e s t i n g  t c  n o t e ,  t h a t  a l i n e  c o n n e c t i n g  t h e s e  p o i n t s  
forms a n  a r c  which, when e x t e n d e d  t o  a  f u l l  circle, 
p a s s e s  t h r o u g h  t h e  c e n t e r  p o i n t  o f  t h e  c lo t  which, i n  
t u r n , -  r e p r e s e n t s  t h e  g e o g r a p h i c  p o s i t i o n  o f  SSR VOR. 
The a x i s  of t h i s  circle c o i n c i d e s  w i t h  t h e  300Â r a d i a l  
of t h e  p o l a r  plot,  which i n  t h i s  case would be t h e  3000 
r a d i a l  o f  SSR. T h i s  r e s u l t a n t  a n a l y t i c a l  c u r v e  (circle) 
is comparable  i n  shape  t c  t h e  normal  lgduantal  erroru 
c u r v e  a s s o c i a t e d  w i t h  DVCE s t a t i o n s .  

The d u a n t a l  error, cr c o u n t e r p o i s e  51 e f f e c t  c o u r s e  
error,  is p r e s e n t  i n  a l l  s i n g l e  s i d e b a n d  EVCR f a c i l i t i e s  
and is c a u s e d  by a v a r i a t i o n  i n  a m p l i t u d e  o f  t h e  
s i d e b a n d  s i g n a l .  T h i s  v a r i a t i o n  i s  c a u s e d  t y  t h e  s i g n a l  
r e f l e c t i o n  which moves i n t o  and o f f  t h e  c o u n t e r p o i s e  
s u r f a c e  a t  t h e  ~ roqrammed  300 c.p.s. The r e s u l t a n t  
c o u r s e  error i s  maximum n e g a t i v e  a t  b e a r i n g  p o s i t i o n s  o f  
3600 m a g n e t i c  and  maximum p o s i t i v e  a t  b e a r i n g  p o s i t i o n s  
o f  1800 maqnet ic .  These  e r r o r s  d e c r e a s e  t o  z e r o  a t  
b e a r i n g  p o s i t i o n s  c f  900 a n d  2700 magnetic.  The 
r e s u l t a n t  d u a n t a l  e r r o r  cu rve ,  when c l o t t e d ,  forms  two 
f u l l  circles o r i e n t e d  on  a  n o r t h - s o u t h  a x i s  and 
e x t e n d i n g  t h r o u g h  t h e  VOB p o s i t i o n .  

E a t a  were o b t a i n e d  from FZA test r e p o r t s  which 
d e t a i l e d  sys t em error measurements  between a s t a n d a r d  
Doppler  VOR f a c i l i t y  and  a C c l l i n s  model 51RV1 VHF 
n a v i g a t i o n  r e c e i v e r .  The maximum sys tem error shown 
( i n c l u d i n g  d u a n t a l  error) was Â 1.20. 

Al though t h e  t e a r i n g  errors n o t e d  i n  thi.. .= c a s e  were 
q r o s s l y  i n  e x c e s s  o f  t h e  e x p e c t e d  d u a n t a l  er ror  and 
o r i e n t e d  on  a b e a r i n g  cf 3000 r a t h e r  t h a n  3600, t h e  
u n i q u e  m a t h m a t i c a l  r e l a t i o n s h i p  of t h e  errcr p o i n t s  and 
t h e  c o i n c i d e n t a l  similarit ies i n  t h e  s h a p e  c f  t h e  error 
c u r v e s  would s e r v e  t o  r e i n f o r c e  t h e  p o s t u l a t i o n  t h a t  t h e  
b e a r i n g  errors o r i g i n a t e d  a t  t h e  DVOR f a c i l i t y .  

It was t h e o r i z e d  t h a t  p e r h a p s  t h e  chang ing  sea l e v e l  
c o n d i t i o n s  a round  t h e  SSR f a c i l i t y  c o u l d  i n f l u e n c e  t h e  
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e f f e c t i v e  s ize  of t h e  c o u n t e r p o i s e  or  s i g n a l  r e f l e c t i v e  
area and t h e r e b y  produce  a t r a n s i t i v e  d u a n t a l - t y p e  e r r o r  
o f  t h e  maqni tude  shown i n  t h i s  case. 

A f l i g h t  tes t  was conduc ted  unde r  t h e  same t i d a l  
c o n d i t i o n s  ( h i q h  t i d e )  which e x i s t e d  a t  t h e  time of t h e  
a c c i d e n t  and u s i n g  t h e  same t y p e  C o l l i n s  VHF 
n a v i g a t i o n a l  r e c e i v e r  i n s t a l l e d  i n  N2969G and o b t a i n e d  
from t h e  s h e l f  s t o c k  cf Alaska  A i r l i n e s .  The f l i g h t p a t h  
o f  AS66 w a s  s i m u l a t e d  and no b e a r i n g  e r r o r s  were 
d e t e c t e d .  It a p p e a r s  t h a t  n o  measu rab le  d u a n t a l  error 
e x i s t s  and t h a t  t i d a l  a c t i o n  h a s  no  e f f e c t  on  s i g n a l  
r e f l e c t i v i t y .  

It w a s  also n o t e d  t h a t  t h e  t e a r i n g  e r r o r  e x p e r i e n c e d  
by AS66 r e a c h e d  a  maximum n e a r  t h e  3000 r a d i a l  o f  SSR. 
T h i s  would have  c a u s e d  a n  error of 24O a t  t h e  901 
mon i to r  l o c a t e d  a t  t h e  f a c i l i t y  and, a c c o r d i n g l y ,  s h o u l d  
have t r i q q e r e d  an  alaxm s i n c e  t h e  t o l e r a n c e  o f  p l u s  or 
minus 10 w a s  exceeded.  The mon i to r  d i d  n o t  a l a r m  a t  t h e  
time o f  the a c c i d e n t .  

I n  a d d i t i o n  t o  a l l  o f  t h e  f l i g h t  tests  t h a t  were 
conduc ted  on  t h e  DVOR, t h e  e n t i r e  f a c i l i t y  was i n s p e c t e d  
by t h e  i n v e s t i g a t i n g  team f o l l o w i n g  t h e  a c c i d e n t .  No 
d i s c r e p a n c i e s  or u n u s u a l  c o n d i t i o n s  were  found  t h a t  
c o u l d  b e  r e l a t e d  t c  a  p o s s i b l e  problem. w i t h  t h e  DVOR. 
F u n c t i o n a l  t e s t i n g  o f  t h e  mon i to r  a l a rm sys t em showed it 
t o  t e  o p e r a t i n g  ~ r c p e x l y .  

A r ev iew o f  t h e  SSR f a c i l i t y  l o g s  r e v e a l e d  no 
f a i l u r e s  or c h r o n i c  m a l f u n c t i o n s  t h a t  would s u g g e s t  any 
problem a r e a s  t h a t  c o u l d  be  r e l a t e d  t o  t h i s  a c c i d e n t .  
Althouqh a  f l o o d i n g  c f  t h e  DVOR d i s t r i b u t o r  p i t  o c c u r r e d  
on Februa ry  21, 1971,  no r e a s o n s  were found t o  a s s o c i a t e  
this o c c u r r e n c e  w i t h  a  p o s s i b l e  s t a t i o n  m a l f u n c t i o n  on 
September  4 ,  1971. 

C f  t h e  d i f f e r e n t  f l i q h t s  o n  September  4 t h ,  which 
used  t h e  SSB DV0.P w i t h o u t  problems r e l a t e d  t o  t h e  ground 
equipment ,  none is p r c b a b l y  more s i g n i f i c a n t  t h a n  t h e  
Canadian f l i q h t  (CF-LOO) which c r o s s e d  SSB, s o u t h e a s t -  
bound a t  1146, or 23 minu tes  b e f o r e  t h e  a c c i d e n t .  S i n c e  
t h i s  f l i g h t  w a s  e s t i m a t e d  t o  a r r i v e  a t  t h e  l e v e l  I s l a n d  
TOR 30 m i n u t e s  l a t e r ,  it seems r e a s o n a t l e  t o  assume 
t h a t  a t  l e a s t  one  c f  t h e  a i r c r a f t ' s  two VCR r e c e i v e r s  
would still b e  t u n e d  t o  SSR DVOR a t  1201,  o r  1 4  m i n u t e s  
a f t e r  p a s s i n g  SSR. The f a c t  t h a t  t h e  crew of CF-LOO 
obse rved  n o  a b n o r m a l i t i e s  w h i l e  u s i n q  SSR, and  t h a t  no  
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s i g n i f i c a n t  c o u r s e  d e v i a t i o n s  were r e q u i r e d  when 
s w i t c h i n g  from t h e  SSP outbcund c o u r s e  r a d i a l  t o  t h e  
L e v e l  I s l a n d  inbcund c o u r s e ,  t e n d s  t o  v e r i f y  a normal 
o p e r a t i o n  o f  t h e  S S R  f a c i l i t y  a t  t h e  t ime  t h a t  t h e  
c a p t a i n  c f  AS66 w a s  a p p a r e n t l y  , o b s e r v i n g  t h e  " f a l s e M  
Howard I n t e r s e c t i o n .  T h i s  would imply  t h a t  t h e  Canadian 
f l i q h t  was u s i n g  SSR ~ i t h  no a p p a r e n t  problems a t  t h e  
time t h a t  t h e  c a p t a i n  o f  AS66 was a p p a r e n t l y  o b s e r v i n q  
t he  " f a l s e m  Howard I n t e r s e c t i o n .  

Subsequent  t o  t h e  a c c i d e n t ,  t h e r e  were two r e p o r t e d  
c a s e s  -of  n a v i g a t i o n a l  d i f f i c u l t i e s  i n v o l v i n g  t h e  SSR 
DVOR, one on t h e  day o f  t h e  a c c i d e n t  and t h e  o t h e r  1 
week l a t e r .  However, i n v e s t i g a t i o n  o f  t h e s e  r e p o r t e d  
o c c u r r e n c e s  r e v e a l e d  t h a t  b o t h  were due t o  f a u l t y  
a i r b o r n e  r e c e i v e r  equipment. 

S e v e r a l  months a f t e r  the  a c c i d e n t ,  an approximate  
US0 n a v i g a t i o n a l  e r r o r  a t  Anne t t e  I s l a n d  VOR was 
r e p o r t e d .  AtteUptS t c  d u p l i c a t e  t h e  e r r o r ,  u s i n g  t h e  
equipment  invo lved ,  have been u n s u c c e s s f u l .  T h i s  
i n c i d e n t  is s t i l l  under  i n v e s t i g a t i o n .  

Thus, d e s p i t e  e x t e n s i v e  f l i g h t  tests, f requency  
spect rum a n a l y s i s ,  and c l o s e  o b s e r v a t i o n  o f  t h e  SSR 
f a c i l i t y  s i n c e  t h e  day o f  t h e  a c c i d e n t ,  it h a s  been 
i m p o s s i b l e  t c  s u b s t a n t i a t e  t h e  o c c u r r e n c e  o f  a  temporary  
and s e l f - c o r r e c t i n g  ma l func t ion  o f  such  a maqnitude as 
t o  c a u s e  t h e  b e a r i n g  e r r o r s  i n  q u e s t i o n  w i t h o u t  
t r i g g e r i n g  any a larm system on t h e  ground o r  i n  t h e  a i r .  
However, it is  w e l l  known t h a t  t r a n s i e n t  f a u l t s  have 
o c c u r r e d  i n  mcst t y p e s  o f  e l e c t r o n i c  d e v i c e s  and 
i n s t a l l a t i o n s ,  so t h a t  t h e  p o s s i b i l i t y  o f  a similar 
f a u l t  i n  t h e  SSP DVOF c a n n o t  be  r u l e d  o u t  summarily. 

Examinat ion o f  t h e  a i r b o r n e  n a v i g a t i o n a l  components 
i n s t a l l e d  i n  N2969G showed t h a t  b o t h  t h e  c a p t a i n ' s  and 
t h e  f i r s t  o f f i c e r ' s  VKF n a v i g a t i o n  r e c e i v e r s  were t u n e d  
to  t h e  Juneau  l c c a l i z e r  f r equency  (109.0 MHz) a t  impact.  
Through examina t ion  and e v a l u a t i o n  o f  t h e  r ecovered  ADF 
components, it was de te rmined  t h a t  t h e  No. 2 ADS 
r e c e i v e r  was tuned  tc  t h e  Mendenhall  NEE (332 kHz), and 
t h a t  t h e  No. 1 ACF r e c e i v e r  was a t  a f requency  s e t t i n q  
of 216 kHz which does  n o t  c o r r e s p o n d  t o  any  o f  t h e  
n a v i g a t i o n a l  a i d  f a c i l i t i e s  i n  t h e  Juneau  a rea .  
However, a l l o w i n g  f c r  a p o s s i b l e  s l i g h t  i n a c c u r a c y  i n  
the test  method used  (4 kHz d e v i a t i o n )  it can  r e a s o n a b l y  
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be concluded t h a t  t h e  No. 1 ADF r e c e i v e r  was tuned t o  
t h e  Coqhlan I s l a n d  NEE (212 kHz). 

Althouqh it was e s t a b l i s h e d  t h a t  t h e  c a p t a i n ' s  VHF 
n a v i q a t i o n  r e c e i v e r  c o n t r o l  head was s e l e c t e d  t o  109.9 
MHz, examination of t h e  No. 1 EME added some i n s i g h t  t o  
t h i s  obse rva t ion .  The f requency c o n t r o l  u n i t  o f  t h i s  
DME showed t h a t  t h e  e l e c t romechan i ca l  channe l ing  
mechanism was i n  t h e  p roce s s  of  channe l i ng  when impact  
occurred.  Cons ider ing  t h a t  t h e  maximum time r e q u i r e d  
f o r  a  complete c h a n n e l i z a t i o n  c y c l e  a f t e r  t h e  c o n t r o l  
head i s  moved is on ly  1 0  seconds,  it would i n d i c a t e  
t h a t  t h e  l o c a l i z e r  f requency  had been s e l e c t e d  j u s t  
moments b e f o r e  t h e  c r a sh .  T h i s  f i n d i n g  would t e n d  t o  
f i t  i n  w i t h  t h e  o p e r a t i o n a l  c i rcumstances ,  inasmuch a s  
t h e  crew, b e l i e v i n g  t h a t  t h e y  had passed t h e  l a s t  
approach f i x ,  wculd no l onge r  need SSR f o r  p o s i t i o n  
checks  and would t h e n  want bo th  r e c e i v e r s  tuned t o  t h e  
ILS l o c a l i z e r  frequency.  

A l l  o f  t h e  n a v i g a t i o n a l  r a d i o  components r e ce ived  
e x t e n s i v e  damage a t  impact;  however, a l l  of  t h e s e  u n i t s  
were recovered and examined. No gross d i s c r e p a n c i e s  
were noted ,  and a l l  in fo rmat ion  d e r i v e d  from t h e  
examination appeared t c  c o i n c i d e  wi th  t h e  o p e r a t i o n a l  
c i rcumstances  of t h e  f l i g h t .  

Because t h e  d e t e r m i n a t i o n s  of i n t e r s e c t i o n s  a long  
t h e  l o c a l i z e r  cou r se  s e r e b e i n g  conducted by t h e  c a p t a i n  
on t h e  No. 1 VHF. n a v i g a t i o n  r e c e i v e r ,  a  d e t a i l e d  
d isassembly and examinat ion was performed cn  t h i s  u n i t .  
Ey r e p l a c i n g  broken cr damaged c a r t s  it was p o s s i b l e  t o  
r e s t o r e  t h i s  u n i t  t o  c p e r a t i n q  cond i t ion .  The r e c e i v e r  
was plugged i n t o  a 51RV-1 stock c h a s s i s  f c r  f u n c t i o n a l  
t e s t i n q .  Under t h e s e  c o n d i t i o n s  t h e  SIX-4 VOR/LOC 
r e c e i v e r  t h e  344A-2 manual VOR/LOC in s t rumen ta t i on ,  and 
t h e  344F-1 au tomat ic  TOR i n s t r u m e n t a t i o n  a l l  performed 
normally. It was no ted  t h a t  t h e  number c f  components 
r equ i r ed  t o  r e p l a c e  t h e  damaged o r  miss ing items and 
r e t u r n  it t o  an o p e r a t i o n a l  c o n d i t i o n ,  r ep r e sen t ed  o n l y  
a  s m a l l  pe rcen tage  o f  t h e  t o t a l  p a r t s  c o n t e n t  o f  t h e  
equipment. X-ray and v i s u a l  a n a l y s i s  o f  t h e  damaged 
p a r t s ,  i n c l u d i n g  c r y s t a l  Y-21, i n d i c a t e d  t h a t  t h e  damage 
was i n c u r r e d  by c r a s h  impact. 

Another t h e o r y  concerning t h e  r e c e i v e r  and i t s  
r e l a t e d  CDI p r e s e n t a t i o n  was t h a t  p o s s i b l e  c o r r o s i o n  i n  
t h e  VOR an t ennas  ( l oca t ed  i n  t h e  v e r t i c a l  s t a b i l i z e r  
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p i n )  c o u l d  have  c a u s e d  t h e  b e a r i n g  errors. Examinat ion 
o f  t h i s  a n t e n n a  i n d i c a t e d  t h a t  t h e r e  was i n s u f f i c i e n t  
c o r r o s i o n  p r e s e n t  t o  c a u s e  d i s c r e p a n c i e s .  

One o t h e r  c o n s i d e r a t i o n  for a  p o s s i b l e  s o u r c e  o f  t h e  
t e a r i n g  e r r o r  was t h e  w i r i n g  i n  t h e  a i r c r a f t  from t h e  
r e c e i v e r  t o  t h e  CDI c i r c u i t .  Wi r ing  fo r  t h i s  c i r c u i t  
passed from t h e  r e c e i v e r  t o  a  t r a n s f e r  u n i t  and t h e n  t o  
t he  C D I  component. Through a n a l y t i c a l  f a u l t  s t u d i e s  it 
was shown t h a t  a  s h o r t  c i r c u i t  i n  t h i s  w i r i n g  t o  t h e  
a i r c r a f t  g round  c o u l d  r e s u l t  i n  a two-cyc le  ( q u a d r a n t a l )  
error  c u r v e  t h a t  c r o s s e s  t h e  z e r o  e r r o r  l i n e  a t  20Â° 
1200 , ' and  3000 b e a r i n g s .  A peak e r r o r  o f  45O is  
m a n i f e s t e d  when t h e  l o a d  r e s i s t a n c e  i s  40 chms, and 33O 
when t h e  l o a d  r e s i s t a r c e  i s  100  ohms. 

The t o t a l  d e s t r u c t i o n  o f  t h e  a i r c r a f t  p r e c l u d e d  any  
e x a m i n a t i o n  of t h e  i n t e r n a l  w i r i n g ,  and,  t h e r e f o r e ,  t h i s  
p o s s i b i l i t y  c o u l d  n e t  be  a s s e s s e d .  The r e c o r d s  o f  t h e  
C o l l i n s  Rad io  ComFany and The Boeinq Company were 
rev iewed  t o  see i f  a  f a u l t  o f  t h i s  t y c e  i n  s i m i l a r  
equipment  had  e v e r  o c c u r r e d  p r e v i o u s l y .  No i n f o r m a t i o n  
w a s  found r e l a t i n g  t o  t h i s  t y p e  of f a u l t .  

I n  v iew o f  t h e  f a c t  t h a t  t h e  a i r c r a f t  had been 
n a v i g a t e d  s a f e l y  and  c o r r e c t l y  t o  t h e  P l e a s a n t  
I n t e r s e c t i o n ,  it c a n  be assumed t h a t  i f  a  s h o r t  c i r c u i t  
of t h i s  t y p e  had o c c u r r e d ,  it would have  had t o  happen 
a f t e r  t h e  a i r c r a f t  a r r i v e d  a t  t h i s  p o i n t .  Moreover, a  
w i r i n g  s h o r t  c i r c u i t  c f  this t y p e  would most p robab ly  
r e s u l t  in a v a r i a b l e  v a l u e  ( r e s i s t a n c e )  and ,  t h e r e f o r e ,  
t h e  r e s u l t i n q  t e a r i n g  errors would t e n d  t o  b e  
i n c o n s i s t e n t  a n d  erratic i n  consonance  w i t h  changing  r e -  
s i s t a n c e  l e v e l s .  The n a t u r e  of t h e  b e a r i n g  e r r o r  
m a n i f e s t e d  i n  t h i s  c a s e ,  t h e r e f o r e ,  would t e n d  t o  
d i s c o u n t  t h i s  . t y p e  o f  f a u l t  as t h e  s o u r c e  o f  t h e  
problem. 

I n  summation, no e v i d e n c e  was found or a n a l y s i s  
d e v e l o p e d  which would s u b s t a n t i a t e  t h a t  m a l f u n c t i o n i n q  
n a v i g a t i o n  equipment  aboa rd  N2969G caused  t h e  b e a r i n g  
errors. However, t h e  Board r e c o g n i z e s  t h e  f a c t  t h a t  
d e s t r u c t i o n  o f  t h e  a i r c r a f t  a t  i m p a c t  miqht  have 
d e s t r o y e d  e v i d e n c e  t h a t  o t h e r w i s e  c o u l d  have p o i n t e d  t o  
a  f i n d i n g  i n  t h i s  area. 



3. S i g n a l  I n t e r f e r e n c e  (Spur ious  S i g n a l s )  

Moni tor ing  o f  s i g n a l s  i n  t h e  f requency r a n g e  from 1 0  
MHz t o  40,880 M H z  f a i l e d  t o  d e t e c t  t h e  p resence  o f  any 
s p u r i o u s  s i g n a l s  i n  and around S i s t e r s  I s l a n d  t h a t  would 
have a f f e c t e d  t h e  DVOE s i g n a l .  F u r t h e r ,  it was r e p o r t e d  
by t h e  m i l i t a r y  a u t h o r i t i e s  t h a t  no e l e c t r o n i c s  a c t i v i t y  
w a s  be ing  c a r r i e d  c u t  i n  t h e  Juneau a r e a  which c o u l d  
have a f f e c t e d  t h e  SSP s i g n a l .  

Based on t h i s  i n f o r m a t i o n  it i s  concluded t h a t  t h e  
p o s s i b i l i t y  of i n t e r f e r i n g  r a d i o  s i g n a l s  of unknown 
o r i g i n  was n o t  r e s p o n s i b l e  f o r  t h e  b e a r i n g  e r r o r s  
exper ienced  by AS66. 

4- N o n - C o m ~ a t i b u i t v  between Eoc~ le r  VOR and a i r c r a f t  
n a v i q a t i c n  r e c e i v e r s  

S ince  t h e  SSR f a c i l i t y  was a s i n g l e  s ideband  Doppler 
W R ,  t h e  q u e s t i o n  arose a s  t o  t h e  g e n e r a l  c o m p a t i b i l i t y  
between t h e  s t a n d a r d  VHF n a v i g a t i o n  r e c e i v e r  and t h e  
s i g n a l  g e n e r a t e d  f c ~  a  Eoppler  t r a n s m i t t e r .  
C o m p a t i b i l i t y  i n  t h i . s  r e s p e c t  a p p l i e s  t c  t h e  f a c t o r s  
i n v o l v e d  i n  t h e  t r a n s m i s s i o n  o f  VOR s i g n a l s  and t h e  
r e c e i v e r  i n t e r f a c e  i n  p r o c e s s i n g  t h e s e  s i g n a l s .  

A comparsion between t h e  c o n v e n t i o n a l  and Doppler  
V 0 R . s  shows t h a t  t h e  c o n v e n t i o n a l  s t a t i o n s  t r a n s m i t  a 
s i n q l e  c a r r i e r  f requency w i t h  two s ideband f requenc ies .  
The s ideband  f r e q u e n c i e s  shou ld  be 1 0  kHz abcve and 1 0  
kHz below t h e  carrier s i g n a l ,  t h u s  p rov id ing  a f u l l  
bandwidth o f  20 kHz. T e s t i n g  o f  c e r t a i n  c o n v e n t i o n a l  
VOB s t a t i o n s  h a s  shown t h a t  a d d i t i o n a l  s i d e b a n d s  can  be 
developed i n a d v e r t e n t l y  by t h e  t r a n s m i t t e r  and g e n e r a l l y  
ex tend  above and below t h e  c a r r i e r s  i n  1 0  kHz inc rements  
and can i n c r e a s e  t h e  bandwidth t c  upwards of 60 kHz. 
Thus, w i t h  t h e  a l l o t t e d  bandwidth s p a c i n g  c f  50 kHz, I/ 
a f requency  o v e r l a p  i n t o  an  a d j a c e n t  c h a n n e l  is  p o s s i b l e  
and t h e  i n t e r n a l  p r o c e s s i n g  w i t h i n  t h e  r e c e i v e r  may 
produce e r r o n e o u s  n a v i g a t i o n  in fo rmat icn .  

The Doppler VOI? t r a n s m i t s  a c a r r i e r  s i g n a l  w i t h  a 
s i n g l e  s ideband f requency e i t h e r  10 kHz above o r  1 0  kHz 
below t h e  c a r r i e r .  A s  i n  t h e  case o f  t h e  c o n v e n t i o n a l  
VOR, it is  p o s s i b l e  f c r  e x t r a n e o u s  modula t ions  t o  b e  
produced i n  t h e  Eopcler  t r a n s m i t t e r .  However, t e s t i n g  
i n  t h i s  a r e a  h a s  shewn t h a t  t h e s e  e m i s s i o n s  a r e  f a r  less 
complex and n o t  as  e x t e n s i v e  as  t h o s e  g e n e r a t e d  i n  t h e  
c o n v e n t i o n a l  VOP s t a t i o n s .  Thus, f requency band o v e r l a p  
d o e s  n o t  appear  t o  b e  a s i g n i f i c a n t  problem w i t h  t h e  
Eocp le r  VOR. 



S i m i l a r l y ,  it would appear  t h a t  t h e  emiss ion of 
ex t r aneous  s i g n a l s  from t h e  VOR s t a t i o n  might c ause  
problems w i t h i n  a  p a r t i c u l a r  r e c e i v e r ,  depending on t h e  
s e n s i t i v i t y  and/or  f i l t e r i n g  p roce s s  o f  t h a t  r e c e i v e r  
and t h e  d e f i n i t i o n  of the modulation be ing  produced by 
the t r a n s m i t t e r .  

It should  be no ted  t h a t  wh i l e  t h e  o f f i c i a l  t e s t i n g  
and spectrum a n a l y s i s  performed cn  t h e  SSR s i g n a l  d i d  
n o t  r e v e a l  t h e  presence  o f  any e x t r a n e o u s  modulat ion,  
d a t a  made a v a i l a b l e  t c  t h e  Board subsequent  t o  these 
tests i n d i c a t e d  t h a t  an a d d i t i o n a l  harmcnic may well 
e x i s t .  I n  t h i s  l i g h t ,  ongoing t e s t i n g  of  t h e  SSP s i g n a l  
a s  w e l l  a s  r e s e a r c h  i n t o  t h e  e f f e c t s  o f  ex t r aneous  
modula t ions  i n  t h e  U H F  nav iga t i on  r e c e i v e r  i s  con t i nu ing  
a s  of  t h e  d a t e  of  t h i s  r e p o r t .  Although it i s  
a n t i c i p a t e d  t h a t  t h e  u s e f u l  i n fo rma t ion  w i l l  be ga ined  
so a s  t o  f u r t h e r  improve t h e  accuracy  and r e l i a b i l i t y  of  
these components, it is d o u b t f u l  t h a t  any forthcoming 
d a t a  can  r e s o l v e ,  wi th  any degree  o f  c e r t a i n t y ,  t h e  
c ause  o f  t h i s  acc iden t .  

Ex tens ive  t e s t i n g  and spectrum a n a l y s i s  of  t h e  SSR 
s i g n a l  d i d  n o t  r e v e a l  t h e  p resence  o f  any ex t r aneous  
s idebands  o r  ccmplex modula t icns  emanating from t h a t  
s t a t i o n .  F l i g h t  t e s t i n g  of t h e  f a c i l i t y  us ing  an  
i d e n t i c a l  model C o l l i n s  51RV1 VHF n a v i g a t i o n  r e c e i v e r  
under c o n d i t i o n s  s i m i l a r  t o  t h o s e  which e x i s t e d  on t h e  
day o f  t h e  a c c i d e n t  r e v e a l e d  no problems of  t h i s  na tu re .  

An a d d i t i o n a l  f l i g h t  t e s t  w a s  conducted i n  which a  
Bendix VHF nav iga t i on  r e c e i v e r  was d e l i b e r a t e l y  o f f -  
tuned by 50 kHz u s i n g  SSR VOR. Under t h e s e  c o n d i t i o n s ,  
bo th  g l i d e  s l c g e  and l o c a l i z e r  warning f l a g s  were 
v i s i b l e  and t h e  C d  p o i n t e r s  were c e n t e r e d  and became 
s t a t i o n a r y .  

Thus, i f  t h e r e  i s  any c o m p a t i b i l i t y  prot lem between 
t h e  Eoppler  VOR and t h e  C o l l i n s  51RV1 r e c e i v e r ,  it has  
n o t  mani fes ted  i t s e l f  i n  t h e  tests and r e s e a r c h  
conducted t o  t h i s  da te .  While it is p o s s i b l e  t h a t  a  
t r a n s i e n t  o r  i n t e r m i t t e n t  c o n d i t i o n  r e l a t i n g  t o  these  
p o s s i b i l i t i e s  could  have occur red ,  t h a t  f a c t  canno t  be 
s u b s t a n t i a t e d  on t h e  b a s i s  o f  t h e  ev idence  a v a i l a b l e  t o  
t h e  Board. 
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5. O p e r a t i o n a l  F a c t o r s  

It h a s  a l r e a d y  been  e s t a b l i s h e d  t h a t  t h e  crew w a s  
competent  and q u a l i f i e d  f o r  o p e r a t i o n  cf AS66. With t h e  
e x c e p t i o n  o f  some o v e r t o n e s  of i r r i t a t i o n  a b o u t  t h e  
manner i n  which a n o t h e r  a i r c ra f t ,  N799Y, a f f e c t e d  t h e  
f l i g h t ' s  p r o g r e s s  i n t o  t h e  Juneau  a r e a ,  t h e  r e c o r d e d  
c o c k p i t  c o n v e r s a t i o n ,  i n  g e n e r a l ,  r e f l e c t s  a r e l a x e d  b u t  
b u s i n e s s l i k e  a tmosphere .  The o n l y  a p p a r e n t  d e v i a t i o n  i n  
the crew's r o u t i n e  pe r fo rmance  is t h e  a b s e n c e  of any  
i n d i c a t i o n  on t h e  CVR t h a t  a u r a l  i d e n t i f i c a t i o n  
p r o c e d u r e s  were used  when t u n i n g - i n  t h e  d i f f e r e n t  
n a v i g a t i o n a l  f a c i l i t i e s .  Audio i d e n t i f i c a t i o n  o f  a 
n a v i g a t i o n a l  f a c i l i t y  i s  accompl ished  by i n c r e a s i n g  t h e  
volume g a i n  a t  t h e  r e c e i v e r  o r  a t  t h e  j u n c t i o n  box 
volume c o n t r o l  u n t i l  t h e  NAVAIE code  s i g n a l  c a n  be 
i d e n t i f i e d  by t h e  crewneirber pe r fo rming  t h i s  f u n c t i o n .  
A l l  o f  t h e  r a d i o  s i g n a l s  are r o u t e d  t h r o u g h  t h e  r a d i o  
j u n c t i o n  boxes  i n  t h e  c o c k p i t  from which a l l  r a d i o  
s i q n a l s  c a n  b e  selected fcy t h e  crewmeuber and t h u s  
picked-up o n  t h e  CVR. Any incoming r a d i o  s i g n a l  which 
comes t h r o u g h  t h e  j u n c t i o n  box a t  s u f f i c i e n t  volume t o  
be a u d i b l e  t o  t h e  p i l o t  w i l l  s i n - i l a r l y  b e  r e c o r d e d  on  
t h e  CVR. It is a c t u a l l y  t h i s  a b s e n c e  of p o s i t i v e  
i d e n t i f i c a t i o n  o f  s i g n a l s  which makes it i n - p o s s i b l e  t o  
s t a t e  c a t e g o r i c a l l y  t h a t  n a v i q a t i o n a l  t u n i n g  errors d i d  
n o t  occur .  T h i s  u n c e r t a i n t y ,  i n  c o n j u n c t i o n  w i t h  t h e  
fact  t h a t  t h e  c a p t a i n ' s  C D I  was t h e  pr imary  i n s t r u m e n t  
t o  d e t e r m i n e  t h e  f l i g h t ' s  p r o g r e s s  a l o n g  t h e  l o c a l i z e r ,  
n e c e s s i t a t e s  a t h o r o u g h  a n a l y s i s  cf p r o c e d u r e s  i n v o l v i n g  
t h e  t u n i n g  o f  t h e  c a p t a i n ' s  VOR r e c e i v e r .  

A t  a b o u t  1149, w h i l e  t h e  a i r c r a f t  was a p p r o a c h i n g  
t h e  Eerq  I n t e r s e c t i o n ,  t h e  c a p t a i n  i n s t r u c t e d  t h e  f i r s t  
o f f i c e r  t o  go t o  t h e  093O r a d i a l  o f  t h e  S i s t e r s  VOR. 
The c a p t a i n  k e p t  h i s  VOR r e c e i v e r  t u n e d  t o  Yaku ta t  t o  
check  p a s s a g e  o f  Berq, u s i n g  t h e  DUE d i s t a n c e  (120 NM) 
from Yakutat .  S h o r t l y  t h e r e a f t e r ,  t h e  f l i g h t  r e p o r t e d  
l e a v i n q  23,000 fee t  and was c l e a r e d  t o  t h e  P l e a s a n t  
I n t e r s e c t i o n  a t  10,000 feet w i t h  t h e  remark: " P r e s e n t  
time no d e l a y  expected." The r e c e p t i o n  o f  t h e  Yaku ta t  
VOR u s u a l l y  becomes m a r g i n a l  s o u t h e a s t  c f  t h e  Berg 
I n t e r s e c t i o n  a t  a l t i t u d e s  below 20,000 f e e t .  S i n c e  t h e  
f i r s t  o f f i c e r  was t u n e d  t o  t h e  S i s t e r s  W R ,  it i s  
p o s s i b l e  t h a t  t h e  c a p t a i n  t u n e d  i n  t h e  Juneau  l o c a l i z e r  
a f t e r  p a s s i n g  Berg, i n  r e a d i n e s s  f o r  a  h o l d i n g  p a t t e r n  
a t  P l e a s a n t .  H i s  remark, " I ' m  set up,*1 a t  1154:40, 
might  have  been i n t e n d e d  t o  convey t h i s  r e a d i n e s s .  The 
d i s t a n c e  from Berq t c  P l e a s a n t  i s  1 8  NM. 
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S h o r t l y  t h e r e a f t e r ,  t h e  c a p t a i n  became invo lved ,  f o r  

abou t  2 minutes ,  i n  h i s  f i r s t  r e l a y  o f  ccmmunicat ions 
between Anchorage A5TCC and N799Y. J u s t  b e f o r e  t h i s  
three-way communication ended, t h e  f i r s t  o f f i c e r  asked 
t h e  c a p t a i n :  "You p u t  yours back on S i s t e r s ,  p l e a s e  D i c k  . . . z e r o  n i n e  th ree . "  The c a p t a i n  d i d  n o t  make an 
a u d i b l e  r e sponse .  The f o r e g o i n g  s u q q e s t s  t h a t  t h e  f i r s t  
o f f i c e r ,  w h i l e  t h e  c a p t a i n  was occup ied  w i t h  N799YUs 
a c t i v i t i e s ,  t u n e d  i n  the Juneau l o c a l i z e r  on h i s  own 
r e c e i v e r .  

F i f t y  seconds  a f t e r  h i s  f i r s t  r e q u e s t  t c  t h e  c a p t a i n  
t o  change f r equency ,  t h e  f i r s t  o f f i c e r  r e p e a t e d  it 
p a r t i a l l y :  "Crank z e r o  n i n e  t h r e e  i n  on  yours." 
(1158: 03) T h i s  time the  c a p t a i n  answered 8aYeah." There  
is no i n d i c a t i o n ,  d i r e c t  o r  i n d i r e c t ,  on t h e  c o c k p i t  
v o i c e  r e c o r d e r  t h a t  t h e  c a p t a i n  d i d  t u n e  i n  t h e  Sister 
VOR p r i o r  t o  or a f t e r  s e t t i n g  t h e  0930 r a d i a l .  T h i s  
u n c e r t a i n t y  r a i s e s  t w o  i m p o r t a n t  q u e s t i o n s  i n  t h e  
o v e r a l l  a n a l y t i c a l  process :  (1) What w a s  t h e  l i k e l i h o o d  
c f  a n  o v e r s i g h t  i n  the c o c k p i t ?  and (2) T c  what e x t e n t  
cou ld  a n  o v e r s i g h t ,  i n  t h e  form c f  a f a i l u r e  t o  change 
f r equency ,  e x p l a i n  t h e  a p p a r e n t  sequence of  e v e n t s ?  

K i t h  regard t o  t h e  f i r s t  q u e s t i o n ,  t h e r e  a r e  
i n d i c a t i o n s  t h a t  t h e  a c t i v i t i e s  s u r r c u n d i n q  N799Y 
imposed a t  l e a s t  a n  a d d i t i o n a l  workload on t h e  crew o f  
AS66 and c o u l d  have a f f e c t e d  t h e i r  c o o r d i n a t i o n .  

The  c o n f u s i o n  f c l l o w i n q  N799Y's d e p a r t u r e  a t  1 1 4 4  
from t h e  Juneau  a i r ~ o r t  w a s  t h e  r e s u l t  of  t h e  i s s u a n c e  
and a c c e p t a n c e  o f  a n  improper  c l e a r a n c e ,  ccupounded by 
communication d i f f i c u l t i e s .  The a i r  t r a f f i c  c o n t r o l  
sys tem i s  d e s i g n e d  t c  cope w i t h  such  c c n t i n g e n c i e s ;  
a f t e r - t h e - f a c t  e v i d e n c e  i n  t h i s  c a s e  s u g g e s t s  t h a t  N799Y 
w a s  p r o c e s s e d  o u t  o f  t h e  Juneau a r e a  w i t h  c o n s i d e r a b l e  
d i f f i c u l t y ,  b u t  w i t h o u t  v i o l a t i n g  t h e  a i r s p a c e  a s s i g n e d  
t o  o t h e r  a i r  t r a f f i c .  Never the les s ,  N799YWs a c t i v i t i e s  
had a n  immediate  e f f e c t  on AS66 by d e l a y i n g  i ts  approach 
i n t o  Juneau.  T h i s ,  i n  i t s e l f  d i d  n o t  p r e s e n t  a n  unusua l  
problem t o  t h e  crew, a l t h o u g h  it would have been 
annoying f o r  a  f l i g h t  concerned wi th  on-schedule  
a r r i v a l .  It i s  more i m p o r t a n t  t o  c o n s i d e r  what 
d i s t r a c t i v e  impact  t h e  u n c e r t a i n t y  a b c u t  N799Y Is 
whereabouts  might  have had on  t h e  AS66 crew. 

The crew became aware of  N799Yes problems a t  about  
1153 ( s h o r t l y  a f t e r  p a s s i n g  t h e  Eerg I n t e r s e c t i o n )  when 
t h e y  h e a r d  t h e  Anchorage C e n t e r  c o n t r o l l e r  t e l l  N799Y: 
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" T h a t  w a s  n o t  your  c l e a ~ a n c e . ~  The c a p t a i n  r e a c t e d  by 
remarking:  "There 's  t roub le .**  Immedia te ly  t h e r e a f t e r  
t h e  f l i q h t  was t o l d  t o  m a i n t a i n  12,000 f e e t  t o  t h e  
P l e a s a n t  I n t e r s e c t i o n ,  i n s t e a d  of 10,000 f e e t .  

A t  1154:33, t h e  c a p t a i n  showed t h a t  h i s  conce rn  
a b o u t  N799Y i n v o l v e d  more t h a n  a  p o s s i b l e  d e l a y  when he 
remarked: "(Mender) what t h e  # a l t i t u d e  h e ' s  at." T h i s  
c o n c e r n  was s t r e n g t h e n e d  by t h e  C e n t e r  c o n t r o l l e r ' s  
s u b s e q u e n t  message  t o  AS66: " I ' ve  g o t  an a i r p l a n e  t h a t ' s  
n o t  f o l l o w i n g  h i s  c l e a r a n c e .  I ' v e  got  t o  f i n d  o u t  where 
he  is." T h i s  s t a t e m e n t  i n t r o d u c e d  t h e  earlier- 
mentioned,  2-minute c c n v e r s a t i o n  between N799Y and t h e  
c o n t r o l l e r ,  i n  which AS66 p a r t i c i p a t e d .  It was also a t  
t h i s  time t h a t  t h e  c c n t r c l l e r * ~  u n c e r t a i n t y  a b o u t  
N799Y's p o s i t i o n ,  r o u t e  o f  f l i g h t ,  and  i n t e n t i o n s ,  
became e v i d e n t .  The knowledge t h a t  N799Y was c l i m b i n g  
somewhere i n  t h e i r  approach  c o r r i d o r  n e a r  Ccghlan I s l a n d  
and t h a t  communciat ions w i t h  C e n t e r  were marg ina l ,  might  
have been s u f f i c i e n t  r e a s o n  f o r  t h e  c a p t a i n  t o  assume 
t h a t  t h e  s a f e t y  of h i s  f l i g h t  demanded t h a t  h e  mon i to r  
t h e  development  cf t h e  N799Y s i t u a t i o n .  

J u s t  ' b e f o r e  N799Y made i ts  l a s t  r e s p o n s e  i n  t h i s  
three-way c o n v e r s a t i c n ,  t h e  first o f f i c e r  a sked  t h e  
c a p t a i n  t o  t u n e  i n  t h e  Sisters VOR and t o  set t h e  0930 
r a d i a l .  I n  l i g h t  of t h e  f o r e g o i n g ,  it seems n o t  
s u r p r i s i n g  t h a t  t h e  r e c o r d e r  does  n o t  shew an a u d i b l e  
r e s p o n s e  t o  t h i s  r e q u e s t ,  c o n t r a r y  t o  t h e  grcmptness  o f  
t he  c a p t a i n ' s  r e s p o n s e  and  teamwork d i s p l a y e d  a t  o t h e r  
times. I t  s h o u l d  a l s o  be n o t e d  t h a t  t h e  second o f f i c e r  
had  a c o n v e r s a t i c n  w i t h  a c a b i n  a t t e n d a n t  d u r i n g  t h i s  
same time p e r i o d ,  t h e r e b y  p o s s i b l y  d e t r a c t i r g  from h i s  
m o n i t o r i n q  c a p a b i l i t y .  

The s t r o n g e s t  i n d i c a t i o n  o f  t h e  c a p t a i n ' s  i nvo lve -  
ment w i t h  N799Y c c c o r r e d  a t  1157:50, when h e  s t a t e d  
e m p h a t i c a l l y ,  and w i t h o u t  r e f e r e n c e  t c  p r e v i o u s  c o c k p i t  
c o n v e r s a t i o n :  tm##, he 'd  be  o v e r  Coqhlan I s l a n d ?  ##.'I The 
c a p t a i n ' s  a s s o c i a t e s  i n d i c a t e d  t h a t  i t  was n o t  
c h a r a c t e r i s t i c  of him t o  u s e  s t r o n q  language .  A f e w  
s e c o n d s  l a t e r  h e  added, a s  i f  t c  h imsel f :  "Blue se'venty- 
n i n e ,  Blue seven ty -n ine  a i n ' t  r i g h t . "  The c a p t a i n  was 
p r o b a b l y  s t u d y i n g  t h e  Juneau  a r e a  c h a r t  a t  t h i s  t i m e  and 
r e a l i z e d  t h a t  p a r t  c f  K799Yes o r i g i n a l  problem was t h e  
c o n f u s i o n  c r e a t e d  by t h e  u s e  o f  an  a i r w a y  d e s i g n a t i o n  
t h a t  no  l o n g e r  e x i s t e d ;  t h i s  r e a l i z a t i o n  c c u l d  o n l y  add 
t o  h i s  concern .  S h o r t l y  t h e r e a f t e r  he ackncwledqed t h e  
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f i r s t  o f f i c e r ' s  second r e q u e s t  t o  "crank in" z e r o  n i n e  
t h r ee .  

It is a p p a r e n t  t h a t  the 50-second pe r i od ,  marked by 
t h e  f i r s t  o f f i c e r ' s  two r e q u e s t s  t o  moni tor  t h e  S i s t e r s  
TOR 0930 r a d i a l ,  was cr i t ical  w i th  r ega rd  t o  crew 
coord ina t ion '  and t h e  p roper  t u n i n g  o f  t h e  c a p t a i n ' s  VOR 
r e c e i v e r .  The c a p t a i n ' s  s t r o n g e s t  exp re s s ion  - o f  d i s -  
p l e a s u r e  w i th  N799Y a l s o  f a l l s  w i t h i n  t h e  same time- 
span. H i s  t o n e  o f  v o i c e ,  a s  w e l l  a s  t h e  language used, 
s u g g e s t s  t h a t  h i s  awareness l e v e l  might  have narrowed 
down t o  t h e  e x t e n t  t h a t  a momentary errcr p o t e n t i a l  
ex i s t ed .  T h i s  could  have l e d  t o  an  o v e r s i g h t  on h i s  
p a r t  i n  t h e  form o f  s e t t i n q  t h e  0930 Sisters r a d i a l  
wi thou t  changing t h e  f requency o f  h i s  r e c e i v e r  from t h e  
l o c a l i z e r  t o  t h e  S i s t e r s  VOR. Although it would appear  
q u i t e  u n l i k e l y  t h a t  t h i s  t y p e  o f  o v e r s i g h t  cou ld  occur ,  
even under t h e  most adve r se  c i rcumstances ,  t h i s  would be 
the p o i n t  o f  t h e  o r i g i n a l  error i f ,  i n  f a c t ,  t h e  SSR 
f requency w a s  n o t  s e l e c t e d  on t h e  c a p t a i n ' s  r e c e i v e r .  

Before  d i s c u s s i n g  how such an o v e r s i g h t  on  t h e  p a r t  
of t h e  c a p t a i n ,  or t h e  assumption of  one, c c u l d  have had 
a t e a r i n g  on t h e  appa ren t  a c c i d e n t  sequence ,  it may be  
w e l l  t o  mention t h a t  t h e  c o c k p i t  c o n v e r s a t i o n  of  a l l  
three crewmembers r e f l e c t s  some degree  of  i r r i t a t i o n  
abou t  t h e  N799Y s i t u a t i o n .  The l a s t  p e r t i n e n t  comment 
i s  made by t h e  f i r s t  o f f i c e r ,  less t h a n  2 minutes  b e f o r e  
impact.  

T o  s i m p l i f y  t h e  a n a l y s i s  o f  t h e  o p e r a t i o n a l  e r r o r  
hypo the s i s  which cou ld  he c a l l e d  " t h e  d u a l  l o c a l i z e r  
theory , "  t h e  f a c t o r s  t h a t  would have confirmed o r  con- 
t r a d i c t e d  t h e  c a p t a i n ' s  b e l i e f  t h a t  he  was tuned  t o  t h e  
S i s t e r s  VOR w i l l  be l i s t e d  i n  c h r c n o l o q i c a l  o r d e r ,  
s t a r t i n g  i n  t h e  v i c i n i t y  o f  P leasan t .  

(a)  Fol lowing t h e  s e t t i n g  of the c a p t a i n ' s  C E I  t o  
t h e  0930 r a d i a l ,  t h e  p o s i t i o n  and d i r e c t i o n  of  
f l i g h t  o f  t h e  a i r c r a f t  were such t h a t  h i s  C D I  
l a t e r a l  d e v i a t i o n  b a r  would have t e e n  moving from 
t h e  r i g h t  t o  t h e  l e f t  s i d e  of  the cou r se  c u r s o r  a s  
t h e  a i r c r a f t  t r a v e r s e d  t h e  l o c a l i z e r  team. T h i s  
movement o f  t h e  d e v i a t i o n  b a r  would have been 
i d e n t i c a l  t c  i t s  movement had ' t h e  a i r c r a f t  been 
c r o s s i n q  t h e  0930 r a d i a l  n e a r  t h e  P l e a s a n t  
I n t e r s e c t i o n ,  wh i l e  tuned t o  SSR. 
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(b) co inc iden ta l  with t h e  events  i n  (a) ,  t h e  

c a p t a i n ' s  C d  should a l s o  have shown two 
incons i s t enc ie s ,  t ad  he been tuned t o  t h e  l o c a l i z e r :  
t h e  absence of t h e  TOIFROM f l a q  and t h e  presence of 
t h e  g l i d e  s lope  f laq .  With  regard t o  t h e  TOIFROM 
f l a g  it can be a s s e r t e d  t h a t  it served no d i r e c t  
nav iga t iona l  purpose in t h i s  t y p e  of approach 
procedure. The a l e r t i n g  func t ion  of t h e  g l i d e  s lope  
f l a q  becomes debatable  when crewmembers are 
condit ioned t o  see t h e  g l i d e  s l o p e  f l a g  when tuned 
t o  a VOR i n  ccnjunct ion w i t h  one type  cf r ece ive r ,  
bu t  n o t  w i t h  another. 

(c) I f  t h e  No. 1 RMI needle  selector swi tches  of 
both p i l o t s  were set t o  t h e  VOR func t ion  throughout 
t h e  approach, t h e  No. 1 needles  would have been i n  
t h e  "parked" pos i t ion ,  i f  t h e  cap ta in  was tuned t o  
t h e  l o c a l i z e r .  If t h e  crew observed these  needles  
they would have noted a d i s t i n c t  inconsis tency,  
except f o r  t hose  times when t h e  Sisters VOR was 
phys ica l ly  loca ted  o f f  t h e  a i r c r a f t ' s  r i g h t  wing. 

(d) When t h e  capta in  s e t  t h e  353O r a d i a l  (Howard) i n  
h i s  course ind ica to r ,  a t  1159i03, t h e  a i r c r a f t  was 
south of t h e  l o c a l i z e r  and t h e  c a p t a i n ' s  devia t ion  
bar  should have pegged t o  t h e  l e f t  of t h e  course  
cursor ,  i f  tuned t o  t h e  l o c a l i z e r .  When t h e  
a i r c r a f t  en te red  the  l o c a l i z e r  beam there would have 
been a  r e l a t i v e l y  slow but  s teady movement of t h e  
devia t ion  bar  from t h e  l e f t  of t h e  cursor  t o  t h e  
center .  I f  tuned t o  t h e  VCR, t h e  dev ia t ion  bar 
should have peqqed t o  t h e  r i q h t  of t h e  cu r so r  when 
t h e  capta in  set t h e  3530 r a d i a l  and i t ' s  subsequent 
motion would have been from t h e  r i q h t  toward t h e  
center .  

(e) ~ e t w e e n  1204:45 and 1205:35, when the  a i r c r a f t  
crossed t h e  l o c a l i z e r  beam during i t s  inbound tu rn ,  
a  complete r eve r sa l  cf  t h e  cap ta in ' s  dev ia t ion  bar  
should have occurred, had he been tuned t o  t h e  
l o c a l i z e r .  However, i f  tuned t o  SSR, t h e  devia t ion  
bar  should have remained pegged. 

( f )  A t  1205:55 t h e  cap ta in  s t a t ed :  "Coming back 
in," a t  t h e  poin t  where t h e  a i r c r a f t  began t o  
i n t e r s e c t  t h e  nor thern boundary of  t h , e  l o c a l i z e r .  
I f  he were tuned t o  the l o c a l i z e r ,  h i s  devia t ion  bar  
would have s t a r t e d  moving from t h e  r i q h t  of t h e  
cursor  toward t h e  cen te r ,  j u s t  a s  he would expect  t o  
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see w i t h i n  a b o u t  1 0 0  from t h e  Howard r a d i a l .  
A c t u a l l y ,  t h e  p o i n t  where he  made h i s  o b s e r v a t i o n  
was a b o u t  160  west o f  t h e  o r i g i n a l l y  c a l l e d - o u t  
" f a l s e M  Howard. 

(q) F l i g h t  tests i n d i c a t e d  t h a t  a t  t h e  l o c a t i o n  
where t h e  a i r c r a f t  descended  t h r o u g h  5,000 f e e t ,  t h e  
l i n e  o f  s i q h t  t o  Sisters I s l a n d  i s  i n t e r r u p t e d  by 
mounta inous  t e r r a i n  and t h a t  below 5,000 f e e t  t h e  
VOP/ loca l i ze r  warn ing  f l a g  b e g i n s  t o  ccrre i n t o  view 
c n  t h e  C d .  T h e r e  are n o  i n d i c a t i o n s  on t h e  CVR 
d u r i n g  t h e  l a s t  32 s e c o n d s  of t h e  f l i g h t ,  when t h e  
aircraft  descended  from 4,500 t o  a b o u t  2,500 feet, 
t h a t  t h e  crew obse rved  t h i s  warn ing  f l a g .  

(h) The o n l y  d i s t i n c t  i n t e r s e c t i o n  c a l l o u t  was made 
t y  t h e  c a p t a i n  a t  1201:03, when h e  t c l d  t h e  first 
o f f i c e r  ##'Kay, y o u ' r e  Howard." T h e  second p a s s a g e  
o f  Howard, f o l l o w i n g  c o m p l e t i o n  o f  t h e  p r o c e d u r e  
t u r n ,  was n o t  d i s c u s s e d  by t h e  crew. The s u b s e q u e n t  
p a s s a g e  o f  Rockledge and B a r l o w  c a n n o t  be d e f i n e d  
c l e a r l y  i n  t h e  c rew ' s  c o n v e r s a t i o n .  The f i r s t  
o f f i c e r ' s  q u e s t i o n s  in t h a t  r e g a r d  s u g g e s t  a c e r t a i n  
v a g u e n e s s  i n  t h e  r e l a t e d  i n s t r u m e n t  d i s p l a y s .  It  
s h o u l d  also be n o t e d  t h a t  t h e  a i r c r a f t  w a s  n o r t h  o f  
t h e  c e n t e r l i n e  of t h e  l o c a l i z e r  a t  t h i s  t i m e  and  
t h a t  i t s  f l i q h t p a t h  conve rged  toward  t h e  c e n t e r l i n e  
a t  a n  a n g l e  of a b o u t  4.50. C o n s i d e r i n g  a i r c r a f t  
speed and  w i d t h  o f  localizer a t  t h i s  p o i n t ,  t h e  
conve rgence  af ter  ~ a s s i n q  Rcckledge  r e s o l v e s  i n t o  a 
C C I  d e v i a t i o n  bar d i s p l a c e m e n t  rate o f  one-ha l f -dot  
u i d t h  i n  57 s e c o n d s  (from r i g h t  t o  l e f t ) .  Al though 
t h i s  movement of t h e  bar would have  been  i n  t h e  same 
d i r e c t i o n  a s  i f  t h e  a i r c r a f t  were apgroach ing  t h e  
Barlow I n t e r s e c t i o n ,  t h e  conve rgence  r a t e  o f  t h e  b a r  
would have  been c o n s i d e r a b l y  slower t h a n  what  would 
have  been e x p e c t e d  n o r m a l l y  i f  t h e  r e c e i v e r  were 
t u n e d  t o  SSB VCR. 

It s h o u l d  a l so  be n o t e d ,  t h a t  i f  t u n e d  t o  t h e  
l o c a l i z e r  f r e q u e n c y  t h e r e  would have  been n o  
movement of d e v i a t i o n  b a r  i n  p r o p o r t i o n  t o  t h e  
m a n i p u l a t i o n  of t h e '  c o u r s e  c o n t r o l  knob a t  t h e  times 
when t h e  v a r i o u s  i n t e r s e c t i o n  r a d i a l s  were s e l e c t e d .  
Converse ly ,  i f  t u n e d  t o  t h e  SSR VOR, normal  movement 
c f  t h e  c o u r s e  c o n t r o l  knob s h o u l d  have c a u s e d  a  
r a p i d  d i s p l a c e m e n t  of the  d e v i a t i o n  fcar i n  t h e  
d i r e c t i o n  of t h e  s e l e c t e d  r a d i a l s .  
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(i) Although t h e  c a p t a i n ' s  VHF nav iga t i on  r e c e i v e r  

was tuned t o  t h e  l o c a l i z e r  a t  t h e  time c f  the c r a sh ,  
it was evidenced t h a t  t h e  f requency selector had 
been manipulated j u s t  a  few seconds be fo r e  impact.  
Although t h i s  f a c t  i t s e l f  does n o t  d i sp rove  t h e  d u a l  
l o c a l i z e r  t h e o r y ,  it s t r o n g l y  sugges t s  t h a t  t h e  
c a p t a i n  had made a  change from ano the r  frequency t o  
t h e  l o c a l i z e r  f requency s h o r t l y  a f t e r  pa s s ing  
Barlow, inbound. Th i s  would be i n  accordance  wi th  
t h e  s t a n d a r d  o p e r a t i n g  procedures  wherein t h e  
c a p t a i n ,  if prope r ly  t uned  t o  t h e  SSR VOR t o  
determine  t h e  approach f i x e s ,  would t h e n  change h i s  
r e c e i v e r  t o  t h e  l o c a l i z e r  f requency a f t e r  pa s s ing  
Earlow I n t e r s e c t i o n  i n  o r d e r  t o  monitor  f i n a l  
approach c o u r s e  guidance. Although u n l i k e l y ,  b u t  i n  
suppo r t  of t h e  t heo ry ,  it is  p o s s i b l e  t h a t  a f t e r  
pa s s inq  Barlow, t h e  c a p t a i n  might have begun 
s e l e c t i o n  o f  t h e  l o c a l i z e r  f requency i n  a  
pe r func to ry  manner wh i l e  preoccupied w i t h  
communicatinq w i th  t h e  Juneau Tower and w i thou t  
l o c k i n g  a t  t h e  f requency s e l e c t o r  c o n t r o l  head. 
Cnce t h e  s e l e c t o r  had been moved from its o r i g i n a l  
s e t t i n g ,  it i s  deba t ab l e  whether o r  n o t  t h e r e  would 
have been s u f f i c i e n t  time f o r  t h e  c a p t a i n  t o  d e t e c t  
t h e  f a c t  t h a t  t h e  l o c a l i z e r  f requency had been set 
on h i s  r e c e i v e r  th roughout  t h e  approach or t o  
r e a l i z e  t h e  f u l l  i m p l i c a t i o n  of t h i s  e r r o r .  

The fo r ego ing  d i s c u s s i o n  of some o f  t h e  f a c t o r s  t h a t  
cou ld  have confirmed cr c o n t r a d i c t e d  t h e  c a p t a i n ' s  b e l i e f  
t h a t  he was tuned  t o  t h e  VCR, wh i l e  i n a d v e r t e n t l y  tuned  t o  
t h e  l o c a l i z e r ,  shou ld  make i t  a p p a r e n t  t h a t  most o f  t h e  
i n c o n s i s t e n c i e s  i n  t h e  c a p t a i n ' s  C d  d i s p l a y  would have been 
t r a n s i e n t  i n  n a t u r e ;  t h e y  could  have been observed o n l y  a t  
c e r t a i n  times, which would make t h e i r  o b s e r v a t i c n  dependent  
on t h e  a c t i v i t i e s  i n  t h e  cockp i t .  It should a l s o  be no t ed  
t h a t  t h e  c a p t a i n  made t h e  Howard c a l l o u t  when t h e  a i r c r a f t  
and h i s  C C I  d i s p l a y  (azimuth c a r d )  - had been c o n s t a n t l y  
t u r n i n g  f o r  abou t  U minutes. To what e x t e n t  such a dynamic 
d i s p l a y  can create a  tendency t o  c o n c e n t r a t e  on t h e  
c e n t e r i n g  of  t h e  d e v i a t i o n  ba r ,  r a t h e r  t h a n  i t s  d i r e c t i o n  of  
motion, i s  d i f f i c u l t  t o  say. 

Although it is  a  well-known f a c t  t h a t  t h e  i n t e n s i t y  of  
t h e  s t imul 'us r e q u i r e d  t o  a l e r t  a  crew t o  d i s c r e p a n c i e s  i n  a  
c o c k p i t  d i s p l a y  i n c r e a s e s  as a f l i g h t ' s  a p p a r e n t l y  normal 
p r o g r e s s  r e i n f o r c e s  t h e  crew's t r u s t  i n  t h e i r  i n s t rumen t s ,  
it can  h a r d l y  be expec ted  t h a t  a l l  t h r e e  crewmembers would 
over look  obvious  i n c o n s i s t e n c i e s  i n  f a v o r  c f  what t h e y  
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expected t o  see on t h e i r  instruments.  Such incons i s t enc ie s ,  
in t h i s  case ,  would inc lude  b a s i c  i n c o n g r u i t i e s  i n  t h e  
normally expected C D I  p re sen ta t ion  a s  we l l  a s  a  complete 
derogat ion of  t h e  v i s u a l  mechanical func t ion  c f  s e l e c t i n g  
t h e  proper frequency on t h e  VHF navigat ion receiver .  I n  
view of t h e  prof ic iency  s tandards  requi red  cf q u a l i f i e d  
a i r l i n e  p i l o t s  it is d i f f i c u l t  t o  be l ieve  t h a t  a l l  of t h e s e  
hypothe t ica l  circumstances could go by unrecognized. For 
these reasons,  a s  w e l l  a s  t h e  o v e r a l l  ambiguity of a l l  
r e l a t e d  evidence, t h e  Board concludes t h a t  t h e r e  is 
i n s u f f i c i e n t  evidence upon which t c  base a  f ind ing  t h a t  t h e  
dua l  l o c a l i z e r  theory  is a  c o n t r i b u t i n g  f ac to r .  

Another ope ra t iona l  f a c t o r  d e a l s  w i t h  t h e  de lay  i n  t h e  
i s suance  of t h e  r ev i sed  Juneau approach c h a r t  t o  Alaska 
A i r l i n e s  p i l o t s .  T h i s  prompts a  specula t ion  on t h e  poss ib l e  
e f f e c t  t h e  2,900-foot i nc rease  i n  minimum a l t i t u d e  a t  Earlow 
might have had on t h e  outcome of t h e  f l i g h t ' s  premature 
descent.  The a i r c r a f t  crossed what t h e  cap ta in  bel ieved was 
t h e  Barlow I n t e r s e c t i o n  a t  about  3,700 f e e t ,  which is  very 
c l o s e  t o  t h e  3,900 f e e t  requi red  by t h e  new approach p la t e .  
The  r a t e  of descent  of t h e  a i r c r a f t  a t  t h i s  time was about  
4,000 f e e t  p e r  minute, changing t o  about 3,000 f e e t  per  
minute i n  t h e  next,  and f i n a l ,  20 seconds. Impact occurred 
a t  t h e  2,475-foot level .  There seems t o  be nc reason t o  
assume t h a t  t h e  new approach p l a t e  would have made a marked 
change i n  t h e  f l i g h t ' s  descent  p r o f i l e  near  Barlow, s i n c e  
t h e  minimum a l t i t u d e  a f t e r  passing Earlow is  1,000 f e e t  on 
t h e  o l d  a s  wel l  a s  t h e  new p la t e .  

Th i s  acc ident  caused considerable  d iscuss ion  about t h e  
l a c k  of  naviga t iona l  f a c i l i t i e s  i n  t h e  Juneau area.  The 
Board i s  of  t h e  cpinion t h a t  o p e r a t i c n a l  procedures should 
be s c r u t i n i z e d  before  condemning t h e  approach f a c i l i t i e s  a s  
they  e x i s t e d  on September 4 ,  1971. The crew had a v a i l a b l e  
two a d d i t i o n a l  a i d s  which could have been used t o  
doublecheck progress  a long t h e  l o c a l i z e r  course: t h e  
S i s t e r s  I s l a n d  NEE and t h e  Point  Re t rea t  NEE. Nei ther  was 
used, apparent ly  because it was not  p a r t  of t h e  p rescr ibed  
procedure. Since t h e  Juneau approach has long been 
considered cne of t h e  most hazardous with regard t o  t e r r a i n  
and t h e  missed-approach ~ o i n t ,  t h e  FAA should have requi red  
t h e  use of a d d i t i o n a l  c o s i t i o n  checks a long t h e  l o c a l i z e r  
course  r a t h e r  than  l eav ing  it tc  t h e  d i s c r e t i o n  of 
i n d i v i d u a l  c a r r i e r s  and p i l o t s .  

I n  t h e  course of t h i s  i n v e s t i g a t i o n  it a l s o  came t o  t h e  
Board's a t t e n t i o n ,  as it has i n  previous i n v e s t i g a t i o n s ,  
t h a t  t h e  r epor t ing  of i n c i d e n t s  involving i r r e g u l a r i t i e s  
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noted i n  t h e  use of naviga t iona l  f a c i l i t i e s  l eaves  much t o  
t e  des i red .  Although t h e r e  is no proven connection between 
ope ra t iona l  i r r e q u l a r i t i e ~  of t h e  Sisters I s l and  VOR and t h e  
s u b j e c t  acc iden t ,  t h e  Board wants t o  stress t h e  f a c t  t h a t  
t h e  proper and thorough repor t ing  of  observed i r r e g u l a r i t i e s  
by d a i l y  use r s  of  naviga t iona l  f a c i l i t i e s  is t h e  b e s t  way t o  
a s su re  t h e i r  continued r e l i a b i l i t y .  

I n  reviewing t h e  d i f f e r e n t  hypotheses, t h e  Board 
concludes t h a t  t h e  p resen t ly  avai lafcle  evidence does not  
support  t h e  s e l e c t i o n  of any of  them a s  t h e  mcst probable 
explana t ion  f o r  t h e  sequence of even t s  lead ing  t o  t h e  
accident .  Eesp i t e  t h i s  unce r t a in ty  about t h e  causa l  
mechanism, t h e  Board r e i t e r a t e s  t h e  h inds ight  lesson  learned 
i n  s o  many acc ident  i nves t iqa t i cns :  t h a t  seemingly minor 
compromises may negate t h e  e f f e c t i v e n e s s  of t h e  only 
safeguards  which can i n t e r r u p t  an otherwise c a t a s t r o p h i c  
sequence of events.  

2.2 Conclusions 

(a )  Findings 

T h e  a i r c r a f t  was c e r t i f i c a t e d ,  maintained, and 
loaded properly and t h e r e  was no f a i l u r e  o r  
malfunction of t h e  a i r c r a f t ,  ~ o w e r p l a n t s ,  o r  
c o n t r o l  systems.  

The crew was c e r t i f i c a t e d  and q u a l i f i e d  f o r  
t h e  operation.  

A i r  t r a f f i c  con t ro l  handling cf AS66 was 
appropr i a t e  and i n  accordance w i t h  p rescr ibed  
procedures and s tandards .  

The issuance of an i n c o r r e c t  c learance  t o  
N799Y caused t h i s  a i r c r a f t  t o  s t r a y  i n t o  
a i r s p a c e  w h e r e  i ts presence caused an 
a d d i t i o n a l  t r a f f i c  c o n t r o l  workload from a 
sepa ra t ion  a s  w e l l  a s  ccnununications 
s tandpoint .  

Involvement i n  t h e  N799Y a c t i v i t i e s  and 
awareness of t h e  uncer ta in ty  about  t h a t  
a i r c r a f t ' s  whereabouts and i n t e n t i o n s  might 
have c rea ted  a  d i s t r a c t i o n  f o r  crew of AS66. 



- 40 - 
The crew d i d  n o t  u se  audio i d e n t i f i c a t i o n s  
procedures when tun ing  i n  t h e  p e r t i n e n t  
n a v i q a t i c n a l  f a c i l i t i e s .  

It could n o t  he. e s t a b l i s h e d  t h a t  e f f e c t i v e  
crew coordinat ion took p lace  when t h e  f i r s t  
o f f i c e r  changed h i s  VEF naviqa t iona l  frequency 
from t h e  VOR t o  t h e  l o c a l i z e r  and requested the 
c a p t a i n  t o  tune i n  t h e  VOR. 

The crew was subjec ted  t o  seemingly  c o r r e c t  
bu t  erroneous nav iqa t iona l  information which 
l e d  t o  a premature descent  i n t o  obs t ruc t ing  
t e r r a i n .  

There w a s  no a l t i m e t r y  system malfunction. 

The d i sp lay  of t h e  i n t e r s e c t i o n s  t h a t  
d e l i n e a t e  the  Juneau l o c a l i z e r  approach were 
d isp laced  about 35O-40Â counterclockwise, 
based on t h e  recorded c a l l c u t s  by the  crew. 

The c a p t a i n ' s  VOR r e c e i v e r  was tuned t o  t h e  
Juneau l o c a l i z e r  a t  impact, and t h e  a s soc ia t ed  
frequency s e l e c t o r  had been manipulated j u s t  
p r i o r  t o  impact. 

There was no evidence i n d i c a t i n g  t h a t  t h e  crew 
used a l l  a v a i l a b l e  nav iga t iona l  f a c i l i t i e s  t o  
check t h e  f l i g h t ' s  progress  along t h e  
l o c a l i z e r .  

F l i g h t  tests and o t h e r  research f a i l e d  t o  
d i s c l o s e  a S i s t e r s  I s l and  VOR malfunction 
which would have accounted f o r  a l a r g e  bear ing 
e r r o r  on t h e  day of t h e  accident .  

Examinations and tests of t h e  recovered 
a i r c r a f t ' s  av ion ics  equipment revealed no 
evidence of o the r  than  normal operation.  

Research i n t o  t h e  compa t ib i l i t y  of Doppler VOR 
t r a n s m i t t e r s  and t h e  e x i s t i n g  a i r c r a f t  
n a v i a a t i o n a l  r e c e i v e r s  revea led  nc information 
t h a t  would i n d i c a t e  any discrepancy i n  t h i s  - - 
area.  



( b )  P robab le  Cause 

The Nat iona l  i r a n e ~ o r t a t i o n  S a f e t y  Board de te rmines  
t h a t  t h e  p robab le  c ause  o f  t h i s  a c c i d e n t  *>as a  d i s p l a y  
of mis lead ing  n a v i g a t i o n a l  i n fo rma t ion  concerning t h e  
f l i g h t ' s  p rog re s s  a long  t h e  l o c a l i z e r  cou r se  which 
r e s u l t e d  i n  a  premature de scen t  below o b s t a c l e  c l e a r a n c e  
a l t i t u d e .  The o r i g i n  or n a t u r e  o f  t h e  mis lead ing  
n a v i g a t i o n a l  in fo rmat ion  cou ld  n o t  be determined. The 
Board f u r t h e r  concludes  t h a t  t h e  c r e w  d i d  n e t  u s e  a l l  
a v a i l a b l e  n a v i g a t i o n a l  a i d s .  t o  check t h e  f l i g h t ' s  
p r o g r e s s  a long  t h e  l o c a l i z e r  n o r  were t h e s e  a i d s  
r e q u i r e d  t o  be used. , The crew a l s o  d i d  n o t  perform t h e  
r e q u i r e d  aud io  i d e n t i f i c a t i o n  of  t h e  p e r t i n e n t  
n a v i g a t i o n a l  f a c i l i t i e s .  

S h o r t l y  a f t e r  t h i s  a c c i d e n t ,  t h e  FAA i n s t a l l e d  Dis tance  
Measuring Equipment (EME) a t  t h e  Juneau A i rpo r t .  Following 
the commissioning of t h i s  equipment, t h e  Board recommended 
t h a t  t h e  FAA: 

"Amend t h e  p u b l i c  i n s t rumen t  approach procedure  f o r  
t h e  LDA approach t o  J u n e a u , A l a s k a , A i r ~ o r t  t o  r e f l e c t  
t h e  a d d i t i o n  of DME as a means of  de te rmin ing  t h e  
l o c a t i o n  of  f i x e s  en  t h e  f i n a l  approach course  of  t h e  
l o c a l i z e r .  

T h i s  a c t i o n  ha s  been approved by t h e  Admin i s t ra to r  and 
t h e  a p p r o p r i a t e  c h a r t s  now i n c o r p o r a t e  d a t a  concerning t h e  
EME d i s t a n c e s  a s s o c i a t e d  fc i th  t h e  l c c a l i z e r .  

During t h i s  i n v e s t i g a t i o n  t h e  Board became aware o f  t h e  
p o s s i b l e  e x i s t e n c e  of  undes i r ab l e  harmonics en t h e  S i s t e r s  
I s l a n d  Doppler VOB s i g n a l  and t h e  s i g n a l s  o f  o t h e r  s i m i l a r  
DVCR i n s t a l l a t i o n s .  It is  p o s s i b l e  t h a t  t h i s  t y p e  o f  
hormonic may have a n  adverse  e f f e c t  on VEF n a v i g a t i o n  
r e c e i v e r s  p r e s e n t l y  i n  u se  and i n  a manner n o t  v i s u a l i z e d  i n  
t h e  o r i q i n a l  des ign.  While t h e  Board r e a l i z e s  t h a t  t h e  
tests conducted t o  d a t e  concerning ex t r aneous  harmonics are, 
by f a r ,  n o t  conc lu s ive ,  it is be l i eved  t h a t  t h e  e n t i r e  
spectrum o f  r e c e i v e r  c o m p a t i b i l i t y  w i t h  t h e  Eoppler  VOR 
s i g n a l  w a r r a n t s  more s t udy  and research.  

The Board, t h e r e f o r e ,  recommends t h a t :  

The FAA con t i nue  t h e  t e s t s  now i n  process concerning 
ex t r aneous  harmonics on the Eoppler  s i g n a l  and 
i n i t i a t e  r e s e a r c h  into t h e i r  p o s s i b l e  hazardous 
effects  on nav iga t i on  r e c e i v e s  and a s s o c i a t e d  i n s t r u -  
ment d i s p l a y s .  (A-72-205) 



FOOTNOTES 

I/ A l l  times h e r e i n  are P a c i f i c  d a y l i g h t ,  based on t h e  24- - 
hour c lock.  

2/ A l l  communications from AS66 t o  A i r  T r a f f i c  Cont ro l  were 
made by a v o i c e  i d e n t i f i e d  as t h a t  o f  t h e  cap t a in .  

3/ Loca l ize r - type  d i r e c t i o n a l  a i d .  - 
4/ v i s u a l  Omni Range. - 
5/  The RMI p o i n t e r  w i l l  a u t o m a t i c a l l y  "park" (or p o s i t i o n )  - 

a t  an a n g l e  900 c lockwise  r e l a t i v e  t o  t h e  nose  o f  t h e  
a i r c r a f t  when t h e  p o i n t e r  f u n c t i o n  sw i t ch  i s  p laced  i n  
t h e  l*VOR*l p o s i t i o n  and when an  U S  frequency has  been 
s e l e c t e d  on t h e  VHF nav iga t i on  r e c e i v e r .  

$/ The DVOR c o u n t e r p o i s e  is a round, f l a t  r e f l e c t i v e  
s u r f a c e  around which t h e  500 an t ennas  a r e  mounted. The 
c o u n t e r p o i s e  a r e a  i s  used t o  develop t h e  s i g n a l  
r a d i a t i o n  p a t t e r n .  

7/ A t  t h e  p r e s e n t  time, VOR s t a t i o n  f r e q u e n c i e s  a r e  set a t  - 
100 kHz i n t e r v a l s .  The o l d e r  VHF nav iga t i on  r e c e i v e r s  
were des igned and b u i l t  t o  select t h e s e  s t a t i o n s  a t  
these i n t e r v a l s .  However, a s  a  r e s u l t  o f  advancements 
i n  e l e c t r o n i c  n a v i g a t i o n a l  technology,  t h e  FAA i s  
p lann ing  t o  i n c r e a s e  t h e  number o f  VOB nav iga t i on  
s t a t i o n s  th rough  mere e f f i c i e n t  u s e  c f  t h e  f requency 
spectrum. T h i s  p l a n  proposes  t o  space  VOF f r e q u e n c i e s  
50 kHz a p a r t .  I n  view of t h e  for thccming system 
modi f i ca t ions ,  r e c e i v e r s ,  such a s  t h o s e  i n s t a l l e d  i n  
N2969G, have  been des igned and hilt t o  t u n e  a t  50 kHz 
i n t e r v a l s .  Thus, under e x i s t i n g  system c o n d i t i o n s  it 
would be p o s s i b l e  t o  % i s t u n e n  some r e c e i v e r s  t o  t h e  
nex t  a d j a c e n t  channel  which has  no s t a t i o n  f requency 
assignment,  y e t  be w i t h i n  50 kHz o f  an o p e r a t i n g  
s t a t i o n .  



/ s f  J O H N H .  REED 
Chairman 

/ s f  FRANCIS H.  McADAMS 
Member 

/ s f  ISABEL A. BURGESS 
Member 

/ s /  WILLIAM R. HALEY 
Member 

Louis M.  Thayer,  Member,  was absent,  not voting. 

October 1 1 ,  1972.  
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APPENDIX A 

I N V E S T I G A T I C N  AND HEARING 

The Board r ece ived  n o t i f i c a t i o n  of  t h e  a c c i d e n t  a t  
approximate ly  1330 on September 4, 1971, from t h e  Fede ra l  
Avia t ion  Adminis t ra t ion.  An i n v e s t i g a t i n g  team w a s  
immediately d i spa t ched  t o  t h e  scene of  t h e  acc iden t .  
Working groups were e s t a b l i s h e d  f o r  Operat ions ,  A i r  T r a f f i c  
Control ,  Weather, Human Fac to r s ,  S t r u c t u r e s ,  Powerplant,  
Systems, Maintenance Records, and Cockpit  Voice Recorder.  
P a r t i e s  t o  t h e  i n v e s t i g a t i o n  inc luded  Alaska A i r l i n e s ,  Inc., 
t h e  Federa l  Avia t ion  Adminis t ra t ion,  The Boeing Company, and 
t h e  A i r l i n e  P i l o t s  Associa t ion.  

2. Hearinq 

A p u b l i c  hear ing  was he ld  a t  Juneau,  Alaska, on 
October 20-21, 1971. Depos i t ions  were t a k e n  a t  S e a t t l e ,  
Washington, on January  27, 1972, and a t  Washington, D. c., 
on June  1, 1972. 

3. P re l iminary  Recor t s  

A p r e l im ina ry  a i r c r a f t  a cc iden t  r e p o r t  summarizing t h e  
f a c t s  d i s c l o s e d  by t h e  i n v e s t i g a t i o n  was r e l e a s e d  by t h e  
S a f e t y  Board on October.  12, 1971. 

Preceding page blank 



APPENDIX B 

CREW INFORMATICN - 
Captain Richard C. Adams, aged 41, was employed by 

Alaska A i r l i n e s  on June 4 ,  1955. He held A i r l i n e s  Transport  
P i l o t  C e r t i f i c a t e  No. 1281390, with  t y p e  r a t i n g s  i n  t h e  
Eoeing 727, Douglas CC-4/6/7, Convair 240/340/40, Lockheed- 
C-130, and C-46 a i r c r a f t .  H i s  l a s t  f i r s t - c l a s s  medical 
c e r t i f i c a t e  was dated March 17, 1971, and was issued with  no 
waivers. . 

Captain Adams had a t c t a l  o f  13,870 f l y i n g  hours of  
which 2,688 hours were i n  B-727 a i r c r a f t .  H e  had flown 179 
hours i n  t h e  previous 90 days and 60 hours i n  t h e  l a s t  30 
days. H i s  l a s t  p rof ic iency  check w a s  conducted on May 28, 
1971. H e  completed r e c u r r e n t  ground t r a i n i n g  i n  May 1971. 

F i r s t  Of f i ce r  Leonard D. Beach, aged 32, was employed by 
Alaska A i r l i n e s  on February 28, 1966. Be held A i r l i n e  
Transport  P i l o t  C e r t i f i c a t e  No. 1552371 with a type  r a t i n g  
i n  t h e  Lockheed C-130 a i r c r a f t .  H i s  l a s t  f i r s t - c l a s s  
medical c e r t i f i c a t e  was dated March 17, 1971, and was i ssued  
with no waivers. 

F i r s t  O f f i c e r  Beach had a t o t a l  of 5,000 f l y i n g  hours of 
which 2,100 hours were i n  B-727 a i r c r a f t .  H e  had 140 hours 
i n  the previous 90 days and 51 hours i n  t h e  l a s t  30 days. 
H i s  l a s t  p rof ic iency  check w a s  conducted en  October 30, 
1970, and he completed r ecu r ren t  ground t r a i n i n g  i n  May 21, 
1971. 

Second O f f i c e r  James J. Carson, aged 30, w a s  employed by 
Alaska A i r l i n e s  on June 6, 1966. H e  he ld  Commercial P i l o t  
C e r t i f i c a t e  No. 1569825, wi th  AMEL and inst rument  r a t i n g s ,  
and Flight. Engineers C e r t i f i c a t e  No.  1569825 with a t u r b o j e t  
r a t i n g .  H i s  l a s t  f i r s t - c l a s s  medical c e r t i f i c a t e  was dated 
J u l y  29, 1971, and was i s s u e d  with no waivers. 

Second O f f i c e r  Car sonhad  a t o t a l  o f  2,850 f l y i n g  hours 
of  which 2,600 hours  w e r e i n  B-727 a i r c r a f t .  He had flown 
173 hours  du r ing  t h e  previous 90 days and 51 hours i n  t h e  
l a s t  30 days. H i s  l a s t  prof ic iency  check w a s  conducted on 
March 27, 1971, and he completed r e c u r r e n t  ground t r a i n i n g  
on May 8, 1971. 



All three  f l i q h t  crewmemters had a t o t a l  of  18 hours and 
42 minutes crew rest time pr ior  t o  reporting f c r  duty f o r  
this f l i g h t .  They had been on duty for 4 hours and 9 
minutes a t  the  t ime of t h e  accident,  o f  which 1 hour and 59 
minutes was f l iqtrt  t i n e .  



APPENDIX C 

AIRCRAFT INFORMATION - 
A i r c r a f t  N2969G, a Boeing 727-193, S e r i a l  No. 19304, was 

manufactured J u l y  1, 1966. The a i r c r a f t  was l eased  t o  a 
number of a i r l i n e s  between t h a t  d a t e  and A p r i l  8, 1970, a t  
which time a c e r t i f i c a t e  of r e g i s t r a t i o n  was issued i n  t h e  
name o f  Hughes A i r  Corporation, San Francisco I n t e r n a t i o n a l  
Airport ,  San Francisco,  Cal i forn ia .  The a i r c r a f t  was 
subleased- by Hughes A i r  Corp., d. b.a A i r  West, t o  Alaska 
Airlines, Inc., on September 25, 1970, with an accumulated 
t o t a l  time of  8,848 hours. The t o t a l  accumulated t ime a t  
t h e  time of the acc ident  w a s  11,344 hours. 

A review of a l l  a i r c r a f t  and component maintenance 
r eco rds  showed t h a t  a l l  inspec t ion  and overhauls  had been 
performed wi th in  t h e  prescr ibed time l i m i t s  and t h a t  t h e  
a i r c r a f t  had been maintained i n  accordance with  a l l  company 
procedures and Federa l  Aviation Administrat ion d i r e c t i v e s .  
There were no a i r c r a f t  d i screpancies  repor ted  p r i o r  t o  t h e  
f l i g h t ' s  depa r tu re  from Anchorage, Alaska. 

A comprehensive review w a s  made of t h e  maintenance 
r eco rds  of t h e  C o l l i n s  FD-108 F l i g h t  Di rec tor  System 
components i n s t a l l e d  i n  t h i s  a i r c r a f t .  The h i s t o r y  of  
each component was documented from t h e  po in t  w h e r e  it was 
l a s t  removed f o r  a t i r e  u n i t  change and zero timed, o r  where 
t h e  u n i t  was removed f o r  a discrepancy writeup. There  were 
no i n s t a n c e s  of uncorrected d iscrepancies  or chronic  
malfunctions noted. 

The l a s t  removals and subsequent i n s t a l l a t i o n  f o r  t h e  
cap ta in ' s  (Pos i t ion  No. 1) a n d  f i r s t  o f f i c e r ' s  (Pos i t ion  No. 
2) C D I ' s  and VHF naviga t ion  r e c e i v e r s  were a s  fellows: 

COMPONENT -- POSITION NO. --- SERIAL NO. 

Course Deviation I n d i c a t o r  1 318 

1. Removed from t h e  No. 2 p o s i t i o n  on a i r c r a f t  N798AS on 
June 24, 1971, f o r  complaint -"No.2 C D I  to/from 
i n d i c a t o r  i n t e r m i t t e n t  on a l l  s t a t i o n s  course  bar  OK and 
neq VOR/LOC flag." 

2. The component w a s  overhauled by t h e  C o l l i n s  Radio 
Company on J u l y  13, 1971, and z e r o  timed. 

3. The component was i n s t a l l e d  in t h e  No. 1 pos i t ion  on 
a i r . c r a f t  N2969G on August 27, 1971. 



There  were no f u r t h e r  d i s c r e p a n c i e s  no ted  f o r  t h i s  u n i t .  
The t ime  s i n c e  overhau l  (TSO) a t  t h e  time of  the a c c i d e n t  was 
4 5  hours .  The schedu led  time between ove rhau l s  (TSO) was 
1,800 hours .  

COMPONENT -- POSITION NO. - S E R I A L  NO 

VHF Navigation Receiver  1 7838 

1 Removed from t h e  No.  2 p o s i t i o n  on a i r c r a f t  N2969G on 
June  30, 1971, f o r  complain t  - "VOR i n o p  on 116.70 
freq.-.@I OK o t h e r  freq."  TSO was 1,638 hours  

2. The receiver was r e p a i r e d  by C o l l i n s  Radio Company on 
J u l y  16, 1971. 

3. The r e c e i v e r  w a s  i n s t a l l e d  i n  t h e  N o .  1 p o s i t i o n  on 
a i r c r a f t  N2969G on August 27, 1971. 

There  were nc  f u r t h e r  d i s c r e p a n c i e s  noted  f o r  t h i s  u n i t .  
TSO a t  t h e  time of the a c c i d e n t  was 1,688 hours.  TEO f o r  
t h e  componet was 2,400 hours.  

COMPONENT POSITION NO. SERIAL NO. 

Course Devia t ion  I n d i c a t o r  2 754 

1. The u n i t  was overhauled  by Eel Tech In s t rumen t s  on 
January  6, 1971, and z e r o  timed. 

2. The u n i t  was i n s t a l l e d  i n  a i r c r a f t  N2969G i n  t h e  No. 2 
p o s i t i o n  on January  10,  1971. 

There  were no  d i s c r e p a n c i e s  noted  f o r  t h i s  component. 
TSO a t  t h e  time of t h e  a c c i d e n t  was 1,649 hours.  TBO f o r  
t h e  componet w a s  1,800 hours.  

COMPONENT POSITION NO. SERIAL NO. 

VBF Navigat ion  Receiver  2 1970 

1. The u n i t  w a s  removed from aircraft N979AS on December 26, 
1970, f o r  compla in t  - " F l i g h t  Director g i v e  u n r e l i a b l e  
i n f o  i n  VOR/L0C and G. S. Auto-." 

2. The component was r e p a i r e d  by C o l l i n s  Radio Company on 
December 30, 1970. 

3. The comconent was i n s t a l l e d  i n a i r c r a f t  N2969G i n  t h e  
N o .  2 p o s i t i o n  cn  J anua ry  6, 1971. TSO was 647 hours.  

There was no f u r t h e r  d i s c r e p a n c i e s  no ted  f o r  t h i s  u n i t .  
TSO a t  the t i m e  o f  the a c c i d e n t  was 2,330 hours .  TBO f o r  the 
component w a s  2 , 4 0 0  hours .  
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CAM 
RDO 
-1 
-2 
-3 
-4 
- 9  
H799Y 
WA720 
m 
CF-LOO 

TRANSCRIPTION OF UST 23 MINUTES OF COCKPIT VOICE FECORDIHG - AS 66 - SEPTEMBER 4, 1971 

Cockpit area microphone sound o r  voice source 
Radio transmission from N2969G 
Voice ident i f ied a s  captain 
Voice iden t i f i ed  a s  f i r s t  o f f ice r  
Voice ident i f ied a s  second of f ice r  
Voice of a stewardess 
Voice unidentified 
Piper Apache B799Y 
Western Air l ines  Flight 720 
Anchorage ATC Center, Sector D8 
~ a n a d i a n  C i v i l  Gulfstream G-159, Registry CF-LOO 

NOTE: Times a r e  Greenwich Mean Time . 

WA602 
As403 
AS JNU 
AS 92 
CAM8603 
JNUTWR 
* 
# 

( 1  
( (  1) 

SOURCE COMTEHT TIME & CONTENT 
SOURCE 

CAM-1 What intersect ion? 

CAM-2 Cleared t o  Howard 

Western Air l ines  Fl ight  602 
Alaska Air l ines  Fl ight  403 
Alaska Air l ines  Agent, Juneau 
Alaska Air l ines  Fl ight  1892 
Canadian Mil i tary Aircraf t ,  ~ e g i s t r y  8603 
Juneau Control Tower 
Unintel l igible  word 
'Nonpert'inent word 
Questionable text 
Edi tor ia l  inser t ion  

1846: 15 
RDO Anchorage Center, Alaska s ixty-s ix  two th ree  zero 

ANC Alaska sixty-six,  Anchorage Center, how do you hear me? 

RDO-1 Roger loud and c l e a r  now we're l eve l  at  two three 
zero s i x t y  f i v e  ME eas t  of Yahutat 

AM; D8 Sixty-six, roger, you're c leared t o  descend and . 
maintain, ah, one zero thousand a t  your discret ion,  
descend so  a s  t o  cross  Pleasant at  ten thousand, and 
you a r e  cleared t o  t he  Howard Intersect ion a t  ten 
thousand, over 

Roger, cleared t o  Howard Intersect ion,  descend t o  o 
and maintain ten  thousand p i l o t s  discret ion,  and 
cross Pleasant Intersect ion a t  ten thousand 



SOURCE CONTENT 

CAM-1 ((Whistling)) 

TIME & 
SOURCE 

ANC 

LOO 

ANC 

CF-LOO 

ANC 

ANC 

ANC 

ANC D8 

ANC 

ANC 

ANC 

That i s  correct ,  the  Juneau a l t imete r  i s  two 
niner four  six, repor t  leaving eleven thou- 
sand over 

Okay two nine four  s ix ,  repor t  out of one 
one thousand 

Anchorage, L oh oh 

Oh oh, Anchorage, go ahead 

Roger, S i s t e r s  a t  f o r t y  six, Level ah s ixteen,  
we're f l i g h t  l e v e l  one nine zero requesting 
f l i g h t  l eve l  two one zero I 

1/1 

Roger, and ah what 's  your Level Island e s t i -  
mate over? k 

One s i x  

L oh oh s tand by 

Apache seven niner  niner Yankee, Anchorage 
Center go ahead 

Niner niner  Yankee, roger, and you're on a 
Coghlan I s land  one departure is t h a t  cor rec t?  

Roger, ah, r epo r t  a h  Coghlan Is land north- 
bound, over 

Niner niner  Yankee repor t  leaving, ah, e igh t  
thousand, over 

Roger 

Niner niner  Yankee, Anchorage Center 



SOURCE COMTENT 

CAM- ? What 

CAM-1 Put yours on, ah, S i s t e r s  

CAM-2 'kay 

CAM-1 Ninety-three, and, ah, --- 

TIME & 
SOURCE COHTEHT 

AHC Roger, on your Coghlan I s land  one departure 
cross  Coghlan outbound, ah, a t  your discre- 
t ion ,  however on yourswing around on the 
l oca l i ze r  t o  go northbound from over Coghlan 
cross  Coghlan northbound a t  or  below ten  
thousand, over 

ANC 

ANC 

A s h 0 3  

ANC 

~ ~ 7 2 0  

ANC 

Ten thousand, one zero thousand, over 

Western seven twenty, Anchorage Center -- 
Western seven twenty, Center 

Zero three,  we're l eve l  ah one zero thousand 
ah, request c l r ,  ah, c ru i se  clearance 

Ai rc ra f t  requesting c ru i se  say  again tn 
-4 

That ' s  Alaska four oh three l e v e l  one zero ' 
thousand 

Four zero three roger stand by 

Four oh three 

Anchorage Center, Western seven twenty 

Western seven twenty how do you hear me, 
over? , ~ 

Loud and c lear ,  we're l eve l  two niner zero 

Twenty, roger have you passed Level Is land 
ye t ?  



SOURCE CONTENT - 

CAM-2 I ' d  bet ter  start 'er on down 

CAM-1 Berg's what? Ninety-eight miles? 

CAM-2 Berg's a hundred and twenty miles 

CAM-2 I (usually) start down ( a t  Berg t o  
cross) Pleasant about (sixteen) or 
so -- fourteen 

TIME & 
SOURCE - c o r n  

WA720 Oh, we ' l l  be there i n  about ah two minutes 

ANC Seven twenty roger 

1850 :55 
ANC 

CF-LOO 

CF-LOO 

ANC 

Canadian L oh oh, Anchorage Center , 
," 

Anchorage, L oh oh 

Oh oh, you're cleared t o  climb and maintain 
f l i g h t  level  two one zero report level  

Oh oh is cleared t o  climb and maintain f l i g h t  
level  two one zero, we ' l l  report level  

Roger 

Anchorage Center, Alaska sixty-six i s  
leaving two three zero 

Six--Alaska sixty-six roger 



SOURCE - CONTENT 

CAM- 3 * * ( (checkl i s t  I t  ms)) 

CAM-1 Tyo nine four s i x  

CAM-2. Set 

CAM-? * * f o r  f o r t y  

CAM-1 The M E A though t o  Berg is 
nineteen thousand, though, 
i s n ' t  it? 

CAM-2 

CAM- ? 

CAM-1 

Beg pardon? 

The M E  A t o  Berg? 

You're not t o  Berg ye t  . . 
* 
I ' l l  g e t  it 

TIME & 
SOURCE - c o r n ,  

1851:20 
~ ~ ~ 8 6 0 3  Anchorage, Mil i tary Canadian Mil i tary e igh t  

s i x  zero t h r ee  requesting S i s t e r s  a l t imete r  

ARC Six zero three,  roger, the  Juneau a l t imete r  
is  two niner  four six, over 

~ ~ 8 6 0  3 Four six roger 

1851:45 
ANC Alaska sixty-six,  Anchorage Center 

RCO-1 ' laska s ixty-s ix  go ahead 

ANc' Roger, now cleared t o  the  Pleasant In te r -  
sect ion present  time no dely expected 

RDO-1 Roger now cleared t o  Pleasant a t  t en  
thousand, thank you 

ANC Roger 

1852 : 35 
ANC 'ska four zero three,  correct ion Alaska 

four  zero three,  Center 

AS403 Ah go ahead 



SOURCE CONTEHT 

CAM-1 k a y  you're p a s t  Berg now 

CAM-2 Past  Berg anyway 

CAM-1 There's  t rouble  

TIME & 
SOURCE 

ANC 

1853:25 
ANC 

ANC 

AMC 

ANC 

ANC 

1854 : 20 
ANC 

s k a  four  zero three you're c leared f o r  an 
approach t o  the Si tka a i r p o r t  t o  cross  the  
one f i v e  mile BME f i x  inbound at  or  below 
e igh t  thousand repor t  a h  leaving e igh t  
thousand go ahead . 

Ah, roger, four  oh th ree  is  cleared f o r  an 
approach t o  the  S i tka  a i rpo r t ,  ah, and is 
c leared  t o  cross t he  f i f t e e n  m i l e  DUE f i x  
ah inbound a t  o r  below e igh t  thousand and, 
ah, repor t  ah leaving e igh t  

'ska four zero three,  roger, t he  a l t imete r  I 

two niner  four zero and t he re  i s  nine thou- g 
sand over t r a f f i c  

I 

Aztec nine nine Yankee say  your posi t ion 
ah correct ion Aztec nine nine Yankee say 
your posi t ion on your departure now 

Roger which VOR are you going t o  over? 

What  i s  your a l t i t u d e  now? 

Roger maintain niner  thousand, t h a t  w a s  not 
your clearance over 

Nine Yankee maintain one zero thousand ten 
thousand over 

Alaska s ix ty-s ix  maintain one two thousand 
over 

Roger s ixty-s ix  a h  maintain twelve 



SOURCE C O ~  
TIME & 
SOURCE CONTENT 

ANC Roger -- Aztec nine nine Yankee how do you 
here me now? 

ANC Change t o  one one e igh t  point f i v e  

CAM-1 Sounds l i k e  he 's  go t  some problems 
down there  



IKTRA - COCKPIT A I K  - GROUHD 

SOURCE 
& TIME - COBTEITO 

l854:40 
CAM-1 11; s e t  up 

CAM-2 Okay 

CAM- ? 

That ' s  gonna shake him 

SOURCE 
& TIME; - CCTITEtIT 

(wonder) what the  # a l t i t ude  h e r s  1854:';5 
a t ?  WA720 

1854 : 59 
ANC 

1855:18 
ANC 

One one eight  point f ive ,  Apache 
seven niner niner Yankee 

Anchorage, ah, Western seven twenty I 

is by Level Is land at  f i v e  f i ve  0% N 

Western seven - Western seven 
twenty, roger, and you're cleared t o  
descend and maintain one two thou- 
sand, over 

Seven twenty c leared t o  one two 
thousand 

Sixty-six l eve l  a t  twelve 

'ska s ixty-s ix  roger, I ' v e  got, ah, 
an a i rplane t h a t ' s  not following h i s  
clearance (*) Alaska sixty-six,  roger, 
I ' v e  got an a i rplane t h a t ' s  not 
following h i s  clearance, I ' v e  got to  
f ind  out where he i s .  Nine nine Ya:ikee, 
Anchorage Center 



IWTRA - COCKPIT 

SOURCE 
& TIME c 0 m . m  

A I R  - GROUND 

SOURCE 
& TIME co'iirair 

1855 : 31 
ANC 

1855 :46 
ANC 

1855:55 
ANC 

Center, Ayche seven niner niner 
Yankee 

Roger, maintain one zero thousand a d  
a r e  you en route t o  S i s t e r s  Is land 
VOR, over? 

That 's  affirm but  I have no t  climbed 
t o  one zero thousand a s  yet .  I an 
climbing 

Alaska sixty-six did  you read him 
okay? 

Roger, he 's ,  ah, not t o  one zero thou- 
sand yet,  he ' s  climbing, h e ' s  en route 
t o  t en  thousand 

Roger - Â¥lin nine Yankee maintain one 
zero thousand and, ah, your clearance 
was fo r  a Coghlan Is land One departure 
and Blue seventy-nine, not t o  an t o  
S i s t e r s  Island, over 



INTRA - COCKPIT 

SOURCE 
& TIME - CCMTENT 

What's he on? 

He sa id  he was (on),  ah, Blue 
seventy-nine 

He  was, he was giving h i s  
posi t ion r e l a t ed  t o  

He was just * * * 

A I R  - GROUIID 
SOURCE 
& TIME - CONTENT 

1856 :O'T 
w99y I am on Victor seventy-nine bu t  I was 

identifying myself as regards my posi- 
t i on  t o  S i s t e r s  Is land and I ' m  now a t  
seven thousand f i ve  hundred climbing 
and i n  the  c lear  

1856 : 22 
ANC 

1856 : 50 
ANC 

1857 :03 
ANC 

Sixty-six I c a n ' t  copy him. Did you 
copy him? 

Roger, he says he's  on Blue seventy-nine 
i n  the  c l ea r  a t  seven thousand f i v e  
hundred -- he was giving you h i s  posi t ion 
i n  r e l a t i on  t o  Coghlan Island, he sa id  

I understood him t o  say he was i n  the  
v i c in i t y  of S i s te r s  Island, over 

No, he sa id  he ' s  climbing on Blue seventy- 
nine through seven thousand f i ve  hundred, 
climbing t o  ten i n  the c l e a r  

Okay, ah, thank you, a h  -- Aztec nine nine 
Yankee report  Coghlan Island northbound on, 
ah, old Blue seventy-nine now Amber f i f t e en ,  -..,.- 



SOURCE 
& TIME - 
1857:13 
CAM 

1857 :26 
CAM-1 

CAM- 3 

CAM-1 
1857:29 
CAM-2 

1857 : 31 
CAM-1 

CONTENT 

You put yours back on S is te re ,  please 
Dick --- zero nine t h r e e  * * 

Cornin' up on, ah, 

I be t t e r  give you somethin' a l i t t l e  
different.  I'm gonna give you the 
( t r u t h )  f o r  a while here 

Okay 

We're gonna gave t o  hold, we're, ah, 
Pleasant 

I think you're gonna have t o  hold 

AIR - GROUND 

SOURCE 
& TIME COMTEIIT 

1857 : 16 
B799Y Roger nine yank, wilco 
1857 : 18 
WA720 Anchorage, Western seven twenty, leaving two 

niner zero 
1857:23 
ANC Western seven twenty re fe r  - - 
1857:25 
CF-Iflo L oh oh i s  l e v e l  two one zero 

1857 :27 
ANC Oh oh roger 

1857:36 
ANC Western seven twenty what time were you by 

Level Is land? 
1857 :to 
WA720 ~ Five f i ve  

1857:43 
AMC Seven twenty, roger, report  leaving one f i v e  

thousand, over 

1857:46 
W A ~ ~ O  Roger, check out of one f i ve  thousand 



INTRA - COCKPIT AIR - GROUND 
SOURCE 
& TIME - 

1858 :03 
CAM 

# #, he'd be over Coghlan Island? 
# # 

Blue seventy-nine, Blue seventy- 
nine a i n ' t  r i gh t  

Crank zero nine three i n  on yours, 
i f  it 's okay 

Yeah 

Is tha t  Pleasant Intersect ion? 

Pleasant 

SOURCE 
& TIME - corn 

1858 : 13  
RDO-1 Center, Alaska 

ah, entering a 
sand 

sixty-six, Pleasant Intersect ion 
holding pat tern at  twelve thou- 

1858 :a 
ANC Alaska sixty-six,  roger, you're c leared t o  t he  

Howard Intersection, proceed inbound on t he  
loca l ize r ,  over 

1858 : 28 
RID-1 Okay, now cleared t o  Howard, proceed inbound 

on the loca l ize r  
1858 : 30 
CAM-1 You can (whipt) her r i g h t  back 

1858 : 31 
CAM-2 Yeah, I can c u t  ' e r  l e f t  



AIR - GROTilD 

SOURCE 
& TIME - c m I T  

SOURCE 
& E M S  C0:TTEIIT 

1858 : 32 
AIIC Are you on top at  twelve? 

1858 : 33 
RDO-1 Negative, we're, ah, on instrucents,  ah, a t  

twelve 
1858 : 3S 
ANC Roger -- Aztec nine nine Yankee, A-ichorage 

Center 

1858 :44 
ANC Aztec nine nine Yankee, Anchorage Center I 

1858:46 
N799y Nine Yank 

1858:47 1858 :47 
CAM-1 Holding pat tern at Pleasant i s  t o  ANC Roger, you're a l o t  be t t e r  now. Have you - - 

the  l e f t  w h a t  is your a l t i t u d e  now? 

CAM-2 Yeah ((whistle) ) 

1858 : 50 
CAM-2 I was  i n  t h a t  -- I w a s  gonna make left 1858:51 

turn, I was jus t  makin' a entry t h i s  w99y Nine Yank, ah, coming up on niner and climbing 

1859 :OO 
CAM-1 Okay, two twelve here ((Coghlan Is. 

tm) 

1858 : 56 
ANC Roger, have you passed Coghlan Island nort!!- 

bound a s  ye t ?  

1858 : 59 
N799Y Negative 



INTRA. - COCKPIT A I R  - GROUND 

SOURCE 
& TTME - 

Okay, I'll set you on mine up t o  Howard, 
Okay? 

Ikay ((pause) ) three  f i v e  th ree  radial  

Three f i f t y .  th ree  

Howard's r i gh t  turns  i n t o  * 

SOURCE 
& TIME - CCITrEHT 

1859 :01 
ANC Roger -- nine nine Yankee naintain one zero 

thousand t o  the Yankee Intersection, over 

1859 : 30 
ANC 

Roger, maintain ah one zero thousand t o  the  
Yankee Intersect ion 

<r 
00 

Roger and, ah, are you inbound on the  loca l ize r  , 
now o r  where? 

Inbound on the local izer  t o  Coghlan Is land 
and, ah, r i gh t  a t  nine thousand climbing 

Nine Yankee, roger 

That Yankee's inbound on the 
loca l ize r  

Swing ' e r  back over there ,  partner 
1859 : 37 
WA602 Western S ix  zero two progess 

1859 : 39 
ANC Western s i x  zero two go ahead 

Okay, the  loca l ize r  ' s  conin' i n  now 



SOURCE 
& TIME -- 
1859 : 49 
CAM-1 

1859 : 52 
CAM-2 

CAM-1 

1859 : 54 
CAM-1 

1859: 58 
CAM- 3 

CAM-1 

CAM- 3 

1900 :02 
CAM-1 

1900 : 06 
CAM- 3 

CAM-1 

1900:lb 
CAM-1 

CONTENT 

AIR - GROUHD 

Okay, you got t h a t  on, ah, 
Mendenhall, r i gh t ?  -- 

Mendenhall 

- -  okay 

Ditto, ditto, d i t t o  

Ah, Dick? 

What? 

Did you happen t o  hear where the  
* ( t oo  t i g h t ) ?  

He's inbound on t he  localize!, he 
said.  I t ' s  not Coghlan Island t o  me 

Inbound t o  the  loca l ize r  goin' t o  
Coghlan Is land ten  thousand --- 
climbing 'to t en  thousand fee t ,  h e ' s  a t  
nine thousand some-thin' now 

Yeah 

Well, In other words, he's  r igh t  out i n  
f ron t  of us, underneath ua 

SOTOCE 
& TIME COBTEHT 



INTRA - COCKPIT A I R  - GROUND 

SOURCE 
& TIME CONTENT 

1900 : 18 
CAM-3 That 's  what I understand 

1900 :45 
CAM-1 You be t te r  -- oh, you got some on 

there? Qcay. 

1900 : 59 
CAM-2 Inbound t o  Coghlan Island 

CAM-3 Coghlan Island 

SOURCE 
& TIME 

1900 : 18 
AUC 

1900 : 37 
ANC 

CONTENT 

Alaska s ixty-s ix  is now cleared t o  the  Howard 
Intersect ion t o  maintain one two thousand t o  
hold w e s t  on the  local izer ,  expect approach 
clearance a t  one niner one zero, over 

Okay, c leared t o  Howard twelve thousand, ah, 
r i gh t  tu rn  on the  local izer ,  west o f t h e  
loca l ize r  and, ah, expect clearance a t ,  ah, 8 

one zero u 
0 

I 

Roger 

1900 : 46 
ANC Aztec nine nine Yankee say your a l t i t u d e  now 

1900 :48 
N799Y Roger, ah, r i g h t  at  one zero thousand now, 

l eve l  at  one zero thousand and, ah, inbound 
to,  ah, t he  loca l ize r  

1901 :01 
ANC Roger, report  Coghlan Island northbound 

1901 :03 
CAM-1 kay,  you're Howard 



IIiTRA - COCKPIT A13 - GROUND 

SOURCE 
& TIME - CONTENT 

CAM-2 Okay 

CAM- 3 (He th inks)  he ' s  rough and tough 

SOURCE 
& TIME 

1901 :05 
M799y 

1901 : 12 
REO-1 

1901:15 
ANC 

1901: 17 
MA602 

1901:23 
WA602 

1901 : 37 
m - 3  
1901:40 
AS JBU 

1901:42 
RDO-3 

1901: 53 
AS JMU 

CONTENT 

Roger, w i l l  r epor t  Coghlan Island northbound 

And s ixty-s ix  is  Howard Intersect ion holding 
at  twelve 

Sixty-six, roger 

Anchorage, t h i s  is Western s i x  zero two I 

standing by I- .I 

I 

Okay, we were by Douglas a t  f i v e  f i v e  and th ree  
f i v e  zero, estimating Annette a t  zero e igh t  and, 
ah, ah, looking for Kingfish a f t e r  t h a t  an, ah, 
we'd l i k e  t o  have a s t ep  climb t o  th ree  niner 
zero at Annette 

Juneau, Alaska s ixty-s ix  

Alaska sixty-six,  Juneau 

Roger, ah, we're holding here at, ah, Howard 
Intersect ion,  ah, so  we ' l l  be on probably 
around one f i v e  and, ah, requesting t h i r t y  
thousand pounds 

Okay, estimating on a t  one f i v e  and t h i r t y  
thousand. w i l l  be okay weight-wise, ah, I think 
S i tka  i s  p r e t t y  full. I haven't ta lked t o  them 
and I no t ice  t h e  minimum out  of there  is  twsnty- 
three.  Ah, do you think you ' l l  burn o f f  t h a t  
much co in '  across? 



INTRA - COCKPIT 
SOURCE 
& TOME - c o r n  

AIR - GROUND 
SOURCE 
& TIME - 
1902 : 10 
RID-3 

1902:12 
WA720 

1902 : 13 
A S  JNU 

1902 : 20 
m720 

1902 : 20 
RCO-3 

Ah, negative, w e ' l l  burn about forty-five 
hundred 

Seven twenty, ah, f i f t e e n  point f i ve  

Yeah, I wonder I f  we ought t o  maybe hold it I 

down a l i t t l e  f o r  S i t ka ' s  benef i t .  Possibly u 
N 

you could talk t o  them t h i s  frequency from 
your posi t ion 

t 

And cleared f o r  an  approach and two niner 
f i v e  seven, changing over 

Ah, usually we c a n ' t  account of the  hills. 
We'l l  give them a t ry ,  though, i f  you want 

1902 :25 
CAM-3 Did you hear t h a t ,  Dick? 



IHTRA - COCKPIT AIR - GROUIID 

SOURCE 
& TIME - c o r n  

CAM-1 What was t h a t ?  

1902 : 27 
CAM-3 They want t o  hold us down t o  our 

mininum fuel out of S i tka  'cause 
S i t ka ' s  full, t h a t ' s  twenty-three 
thousand pounds which we ' l l  need 
there  and with turning w e ' l l  only 
burn about for ty-f ive hundred, 
we ' l l  be a l i t t l e  over 

1902: 39 
Ah, so, s ix  forty-five * i s  eight  

CAM-3 * * 

SOURCE 
& TIME - COHTENT 

1902 : 29 
AMC Alaska four  zero three say your a l t i t u d e  

~Slf03 Ah, four  oh three now l eve l  e igh t  thousand 
8 

u 
U4 

ANC Four oh three,  roger 

ANC Zero three,  you plan on holding e igh t  
t o  the  VOR, over? 

1902 : 50 
-3 Ah, we'll hold e igh t  till f i f t e e n  DUE 

1902 : 52 
RDO-3 Alaska Sitka,  s i s ty -s ix  

ANC Four zero three,  roger, contact Si tka 
Radio now f o r  current winds, over 

A m 3  Roger, four oh three 



IHTRA - COCKPIT A I R  - GROUND 
SOURCE 
& TTME - CONTENT 

SOURCE 
& TIME - 00- 

1903:04 
N799y Nine Yank over Coghlan Is land a t  zero three and 

turning f o r  Berners Intersect ion,  out of one zero 
thousand f o r  one two thousand 

1903:16 
ANC Aztec nine nine Yankee, d id  you c a l l ?  

1903:19 
B799-f Roger, Apache seven niner niner Yankee over 

coghl& Island at zero three, l e f t  --- e 

1903:49 
CAM-2 He cu t  out i n  the  middle, he s a id  1903:50 

he was  over Coghlm REO-1 

1904 : 02 
ANC 

Alaska sixty-six did you copy nine nine Yankee 
I 

okay? 

Ah, s ixty-s ix  ah he, ah, cu t  o f f  i n  the  middle, 
he sa id  he was over Coghlan Island at  ten  
thousand f e e t  climbing t o  twelve heading f o r  
some intersect ion,  I d idn ' t  ge t  the  intersec- 
t i o n  

Okay, h i s  clearance was  t o  maintain one zero 
thousand t o  t he  Yankee Intersect ion - nine 
nine Yankee maintain one zero thousand t o  the  
Yankee Intersect ion 

- -  over Coghlan Is land a t  zero three 

1904 : 18 
RCO-1 Ife's over Co~hlan  Is land a t  zero three -- nine 

nine ah, Yankee, Center says t o  maintain ten 
thousand till the Yankee Intersection, you copy 
t h a t ?  



AIR - GROUND -- 
SOURCE 
& TIME CONTEtTO 

1905 :00 
CAM-3 It 's  a bag of worms 

CAM-1 Yeah 

SOURCE 
& TOME 

N799Y 

1904 : 32 
m-1 

1904 : 36 
ANC 

1904:43 
AS92 

1904 : 50 
AS92 ~ 

Ah, roger, Yankee In te r sec t ion  ten thousand 

Roger, Yankee Intersect ion t e n  thousand. He 
got t h a t  okay, Center 

Okay, I can hear you and talk t o  you okay 
although I can ' t '  understand why I c a n ' t  talk t o  
him. I can sometimes and other  times it i s n ' t  
worth a toot  

I 

.l 
1/1 

Anchorage Center, Alaska ninety-two, Annette, I 

eighteen f i v e  

Alaska ninety-two Annette a t  zero two, l eve l  
th ree  seven zero, estimating Douglas a t  two 
f ive ,  Malcolm 

1905:02 
AS92 Alaska ninety-two changing, good day 

1905 : 16 
ASJHU Alaska six six,  Juneau 

1905:20 
RDO-3 Ah, sixty-six,  go ahead 

1905 :22 
AS JT?U Yeah, Si tka  indicates  t h e r e ' s  no prob:.em on 

weight so  w e ' l l  go at  t h i r t y  thousand out of 
here 



INTRA - COCKPIT AIR - GROUND - 
SOURCE 
& TIME 

1905 :31 
CAM- 3 

1905:55 
CAM-1 

1905 : 58 
CAM-2 

CAM-1 

1906 :05 
CAM-2 

CAM-1 

1906:15 
CAM-1 

CAM-2 

SOURCE 
& ITME CQHTEPiT 

1905:26 
RDO-3 Okay, f ine ,  thank you 

kay ,  Si tka says t he r e ' s  no problem 
with weight, Dick, so  they ' re  gonna 
have t o  * * * ( t o  I t )  

Coning back I n  

You go t  a south wind up here 

Yeah 

We were holdin'  a l i t t l e  drift, 
l e f t  drift on it t h a t  t i m e  

( ( Interspersed transmissions heard from Juneau 
Tower and N49K and ~ 5 3 ~ ) )  

Yeah 

Be about two two zero o r  something 
goin'  out,  huh? 

Yeah 

.I906 :06 
ANC * * eight  s i x  zero three Anchorage Center 

1906 :U 
CAM8603 Eight s i x  zero three,  Anchorage, w e  were by 

S i s t e r s  at  zero three,  one one thousand, one 
one thousand, Level Is land a t  four zero, Prescott 

1906 :21 
ANC That 's  Level Island a t  four zero, i s  t h a t  

correct?  



SOURCE 
& TI?.% - CONTENT' 

SOURCE 
& TIME 

1906 : 24 
CAM8603 

1906 : 26 
ANC 

1906 : 30 
ANC 

1906 : 32 
RBO-1 

1906 : 33 
ANC 

1906: 35 
RDO-1 

1906 : 36 
ANC 

1906 : 38 
RDO-1 

1906 : 42 
ANC 

1906 :45 
R r n - 1  

1906 : 47 
ANC 

COI'TEiiT 

Affirmative 

Camforce e igh t  s i x  zero th ree  roger 

kay, ah Alaska sixty-six,  Center 

You're holding l e f t  turns,  is tha t  correct: I 

That i s  aff i rmat ive 

Are you outbound or  inbound i n  the  patter;-;': 

We're inbound on t he  loca l ize r  now t o  Howard 

Did you just  complete your turn inbound': , 

That 's  aff i rmat ive 

You're cleared fo r  s t ra ight-In  LTtA arproach, 
ah, cross Howard, at  o r  below niner thousand 
inbound 



A I R  - GROUND IKTRA - COCKPIT 

SOLFCE 
& TIME CONTENT 

1907 : 11 
CAM 

1907:12 
CAM 

1907 : 14 
CAM-? 

We're t o o  h igh  

Come on, Dod (lemme * *) 

Can ' t  

I ' l l  show you how 

Sound similar t o  landing  gear  handle 
a c t u a t i o n  

Go down 

Sound o f  landing  gear i n  t r a n s i t  

( Put 'em on) 

Okay 

SOURCE 
& TIME 

1906 :55 
RBO-1 

1907 : 04 
ANC 

1907:07 
N799Y 

CONTENT 

Ah, roger ,  c l e a r e d  f o r  s t r a i g h t - i n  LDA approach, 
ah, c ros s  Howard, ah, a t  o r  How n ine r  thousand 
inbound, we're inbound now l eav ing  twelve thou- 
sand 

Roger 

- 
00 

Ah, Center,  t h i s  Is Apache seven n i n e r  n ine r  I 

Yankee 

1907 : 17 
CTiM8&)3 Anchorage Center t'n: s is i-ii l: ' .tary e i g h t  six zero  

t'nree, nine n ine  Yankee is tryl::g t o  con tac t  you 



J I fi';i 
-. . . .. 

SOURCE 
& TIME 

1907 : 20 
CAM-1 We were ~-..kin rig:it turns  - (no) 

Well, he, he nacie a ri stake there  

* t h a t ' s  t he  way we were supposed t o  
be d o i : ~  it. 

He t o l d  us, he t o l d  your rig!;t t&s 

He said  r igh t  turns  when he gave us 
the  clearance 

Left 

He I s  BO screwed up with t h a t  Apache 
he doesn't know what he ' s  doing 

Now he t o l d  us hold west, but, ah, ire 
were holding west a l l  r i g h t  bu t  we 
sure didn ' t  make t he  left turns  

You're a l l  r i g h t  

Five re leases ,  smoking, down gear 

Cleared f o r  an approach, you're ( l m e )  get! ah -- 

FR!ic alne Yankee, A:~chor&ge Center, GO ahead 

Roaer, nine nine Yankee is  get t ing a l i t t l e  
Icing here, ah, we're * get  ase a ckaliged, 
ah, clearance allow me t o  head west where it 
is  c lear  and allow iue t o  climb t o  one elx 
thousand and then take up Victor, o r  ra ther  
Blue th ree  e ight  f o r  Whitehorse, over 

I 

-Ã  ̂
w 

8 



SOURCE 
&TIME - 
CAM-3 

1907:51 
CAM-? 

CAM-? 

CAM- ? 
1907 : 55 
CAM-1 

1907: 59 
CAM-2 

1908:03 
CAM-1 

1908 :O5 
CAM-2 

19 0807 
CAM-1 

Yeah 

Rockledge on theye 

Zero zero six is Rockledge -- you're 
not t he r e  ye t  s o  you're a l l  r i g h t  

Okay r igh t ,  a f t e r  Rockledge -- 
we're r i g h t  there  now, a r e n ' t  we? 

You're just cornin' up on it, not 
quite t he r e  ye t  

Okay, about f i v e  hundred to Rock- 
ledge 

A thousand a f t e r  

1907 : 52 
AMC Sine nine Yankee, you're very, very d i f f i c u l t  

t o  read, you're cleared t o  climb and m a i n t a i n  
one s i x  thousand, report  reaching, over 

a 

1908:oo 00 a 

W99Y Roger, cleared f o r  one s i x  thousand and repor t  , 
reaching , thank you 

1908 :06 
ANC Nine nine Yankee roger 



SOURCE 
& TIME - 
1908 : 1-1 
CAM-1 

CAM-2 

1908 :18 
CAM-1 

1908:25 
CAM-2 

1908 : 27 
CAM-1 

CAM-2 

1908:37 
CAM-2 

CONTENT -- 
Thousand to, ah Barlow -- zero 
one f ive 16 Barlow - (1908:14) 
I'll give you that,  huh? 

Ain't far off of that,  ei ther  -- 1908 : 19 
keep 'er goin' down -- don't l e t  it ANC Navy Papa Golf zero one, Anchorage, go ahead 
get below two hundred or you ' l l  get 
a st ick shaker 

No I won't ((underlined words spoken 
simultaneously) ) 

Swing 'er r ight  on down, four 
thousand fee t  a minute 

1908:35 
ANC Zero one, roger 

After Barlow? 
1908 : 37 
ANC Alaska sixty-six say your alt i tude 

1903 : 39 
RDO-1 Sixty-six leaving f ive  thousand five, four 

thousand f ive  hundred 

1908:43 
ANC Sixty-six contact the tower now 

1908:45 
RCO-1 Okay, f ine ((pause)) and we're just approach- 

ing Barlow 



SOURCE 
& TIME - COKTENT 

198:51 
CAH-1 Good t o  a thousand 

1908: 53 
CAM-2 Detent f l aps  

1908 : 54 
CAM-2 Jut  cornin' up on Barlow, r i gh t ?  

SOURCE 
& TIME CONTENT 

CAM-1 Yeah 

1908:55 
CAM-2 Okay 

1908 : 58 
RDO-1 Tower, Alaska sixty-six Barlow Inbound 

1909 :04 
JNU TWR Alaska sixty-six understand, ah, I didn ' t ,  ah, 

copy the  intersection, landing runway eight ,  
t he  wind zero e ight  zero degrees a t  two two, 
occasional gusts  t o  two e igh t  - - - 

1909 : 15 END OF RECORDING 
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