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F i l e  No. 1-0008 

NATIONAL TRANSPORTATION SAFETY EOARr 
WASHINGTON, D. C. 20591 
AIRCRAFT ACCIDENT SEPOST 

Adouted: Oc&ber 11. 1972 - --- -- 
ALASKA AIELINES,  INC. 

ECEING 727. N2969G. 
NEAR JUNEAU. ALASKA 

SEFTEMEER 4, 1971 

SYNOPSLS 

Alaska A i r l i n e s  F l i g h t  1866, a Boeing 727. N2969G. 
c rashed  d u r i n g  an ins t rument  approach t o  Juneau Municipal 
Ai rpor t .  Juneau. Alaska, a t  approximately 1215 P.d.t. ,  on 
SeFtember 4, 1971. 

Aid (LDA) apFroach t c  Eunway 0 and had r e p o r t e d  pass ing  t h e  
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  

f i n a l  apFroach 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  

f u r t h e r  communications were heard frcm t h e  f l i g h t .  
is l o c a t e d  10.2 n a u t i c a l  miles west of t h e  a i r p o r t .  No 

The aircraft  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 
range  a t  about  t h e  2,500-foct level ,  18.5 miles west of t h e  

A l l  104 passengers  and t h e  seven crewmembers were i n j u r e d  
a i r p o r t ,  and apFroximately on t h e  inbound localizer course.  

f a t a l l y .  The a i r c r a f t  was des t royed  by imFac t  and i s o l a t e d  
pos t c r a sh  fires. 

The National T ranspor t a t i on  S a f e t y  Board determines  t h a t  
t h e  probable  cause  of t h i s  acc iden t  was a d i s p l a y  of 
mis leading n a v i g a t i o n a l  in format ion  concerning t h e  f l i g h t ' s  
pogress a long  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 
premature descen t  below c 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 
origin o r  n a t u r e  of t h e  mis leading n a v i g a t i o n a l  in format ion  

t h e  crew d i d  n o t  use  a l l  a v a i l a b l e  n a v i g a t i c n a l  a i d s  t o  
could not  be determined. The Board f u r t h e r  concludes  t h a t  

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  
check t h e  f l i q h t ' s  F rog res s  a long  t h e  l o c a l i z e r  n o r  were 

perform 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  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  facil i t ies.  

!!, 
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Following t h i s  acc iden t ,  t h e  Eoard recormended (NTSB 

Sa fe ty  Recommendation A-72-14) t o  t h e  Federal Avia t ion  
Adminis t ra t ion  (FAA) t h a t  t h e  p u b l i c  i n s t rumen t  approach 
Frocedure f o r  t h e  LDA aFFroach t o  Juneau, Alaska, Airport be 

Equipment (DME) as a sou rce  o f  determining t h e  l o c a t i o n  of 
amended t o  reflect t h e  a d d i t i o n  of Dis tance  Measuring 

f i x e s  cn t h e  f i n a l  aFFrCaCh course  of t h e  l o c a l i z e r .  

and the a p p r o p r i a t e  approach charts for  t h e  Juneau Airport  
The Adminis t ra tor  has concurred wi th  t h i s  recommendation 

have been amended t c  r e f l e c t  these changes. 

The Eoard f u r t h e r  reccmmends t h a t  t h e  FAA c c n t i n u e  tests 

harmonics genera ted  by a LopFler VOR t r a n s m i t t e r  on a i r b o r n e  
and research i n t o  the  effects of Fossible ex t r aneous  

n a v i g a t i o n a l  r e c e i v e r s  and associated ins t rument  d i sp lays .  

1 

.. 

1 
d 
1 

1 
1 
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1.1 Historv of t h e  F l i q h t  

Alaska A i r l i n e s ,  F l i g h t  1866 (AS66) of September 4, 
1971, a Boeing 727. N2969G, was a r e g u l a r l y  scheduled pas- 

Washington, w i t h  i n t e rmed ia t e  stops a t  Cordcva, Yakutat,  
senger  f l i g h t  frcm Anchorage, Alaska, t o  Seattle, 

Juneau, and S i t k a ,  Alaska. The f l i g h t ,  o p e r a t i n g  under 
ins t rument  f l i g h t  r u l e s  (IFR),  depar ted  Anchorage a t  0913 &/ 
a n d  landed a t  Cordova a t  0942. AS66 depa r t ed  Cordova a t  
1034 a f te r  a delay,  &ar t  of wh ich  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 ecu r ing  a cargo compartment door. The f l i g h t  
landed a t  Yakutat a t  1107. 

c o n t r o l  c l e a r a n c e  t o  t h e  Juneau Ai rFor t  v i a  J e t  Route 507 t o  
While cn t he  ground, AS66 r ece ived  an air t r a f f i c  

t he  P l e a s a n t  I n t e r s e c t i o n ,  direct t o  Juneau,  to  main ta in  
9,000 f e e t  or  below u n t i l  15 miles s o u t h e a s t  of  Yakutat  on 
course,  thence  t o  climb t c  and main ta in  f l i q h t  level (FL) 
230. (See Appendix E.) The f l i g h t  departed Yakutat  a t  1135, 
with 1 0 4  passengers  and seven crewmembers on toard.  

A t  1146,  AS66 contac ted  t h e  Anchorage A i r  R C U t e  T r a f f i c  
Control  Center  (ARTCC) and reported l e v e l  a t  FL 230, 65 
miles east o f  Yfikutat. The f l i g h t  was t h e n  cleared 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  main ta in  10,000 feet 

was i s s u e d  a c l e a r a n c e  limit t o  t h e  Howard I n t e r s e c t i o n .  
so a s  t o  cross t h e  P l easan t  I n t e r s e c t i o n  a t  10,000 f e e t  and 

(See Appendix E.) The c l e a r a n c e  was acknowledged c o r r e c t l y  
by t he  c a p t a i n  a/ and the c c n t r c l l e r  provided t h e  Juneau 
a l t i m e t e r  s e t t i n g  of 29.46 inches  and requested AS66 to  
r eFor t  l e a v i n g  11.000 f e e t .  

A t  1151, AS66 r epo r t ed  l e a v i n g  FL 230. Following t h i s  
reFort, t h e  f l i q h t l s  c l e a r a n c e  limit was changed t o  t h e  

AS66 t o  mainta in  12,000 feet. Approximately 1 minute la ter ,  
P leasan t  I n t e r s e c t i c 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  

t h e  f l i g h t  reported l e v e l  a t  12,000 feet. 

The changes 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  to the 
Howard I n t e r s e c t i o n  were expla ined  t o  AS66 by t h e  
c o n t r o l l e r  as follcws: "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 m i n q  h i s  c learance .  I ' ve  g o t  t o  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 g  t o  N799Y. a Piper  Apache which 
had departed Juneau a t  1 1 4 4  cn an IFR c l e a r a n c e ,  d e s t i n a t i o n  

made r e f e r e n c e  t o  Airway E l u f  Seventy-Nine; t h e  d e s i g n a t i o n  
kh i tehorse ,  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 rcraf t  



of t h i s  airway had keen changed t o  Amber F i f t e e n ,  and was 
depicted a s  such on then  c u r r e n t  charts. On two separate 
occas ions ,  AS66 acted a s  communications re lay between t h e  
c o n t r o l l e r  and N799Y regard ing  t h i s  c learance .  

- 4 -  

A t  1158, AS66 reported t h a t  t h e y  were a t  t h e  P l e a s a n t  

c o n t r o l l e r  recleared 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  
I n t e r s e c t i o n ,  e n t e r i n g  t h e  ho ld ing  p a t t e r n ,  whereupon t h e  

t h e  Juneau l o c a l i z e r .  I n  response t o  t h e  c o n t r c l l e r ' s  query  
as t o  whether t h e  f l i g h t  was "on topn a t  12,000 feet,  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 g h t  was 99on  instrument^.^^ A t  

a t  Howard I n t e r s e c t i o n  and i s sued  an expected approach time 
1200,  t h e  c c n t r c l l e r  xepeated t h e  f l i g h t ' s  clearance t o  hold 

cf 1210. A t  1201, AS66 reported t h a t  they were a t  Howard, 
holding 12,000 feet. 

A t  1207, AS66 was que r i ed  wi th  respect t o  t h e  f l i g h t ' s  
d i r e c t i o n  of ho ld ing  and i ts p o s i t i o n  i n  t h e  ho ld ing  
p a t t e r n .  When t h e  c c n t r o l l e r  was advised  t h a t  t he  f l i g h t  
had j u s t  completed i t s  inbound t u r n  and was on t h e  
l o c a l i z e r ,  inbound t o  Howard, he  cleared AS66 fo r  a 
s t r a i g h t - i n  LDA J/ approach, t o  cross Howard a t  or below 
9,000 feet inbound. 

l eav ing  12,000 feet. A t  1208, i n  response t o  t h e  con- 
The c a p t a i n  acknowledged the  c l e a r a n c e  and reported 

t r o l l e r ' s  query,  r e l a t i v e  t o  t h e  aircraftas a l t i t u d e ,  t h e  
c a F t a i n  replied, n . . . l e av ing  f i v e  thousand f i v e  . . . 
f o u r  thousand f i v e  hundred," whereupon t h e  c o n t r o l l e r  

tower 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  
i n s t r u c t e d  AS66 to  c o n t a c t  Juneau Tower. Contact  w i t h  t h e  

reported, O1Alaska s i x t y- s i x  Earlow i n b o ~ n d . ~ '  (Earlow I n t e r-  
s e c t i o n  is  located about 1 0  n a u t i c a l  miles (NM)  west of t h e  
Juneau Airport .)  The Juneau Tower C o n t r o l l e r  responded, 
"Alaska 66, understand,  ah ,  I d i d n ' t ,  ah,  c o ~ y  t he  i n t e r -  

g u s t s  t o  28, t h e  altimeter now 29.47, time is 09 112. c a l l  
s e c t i o n ,  l and ing  Runway 8, t h e  wind 0800 a t  22 o c c a s i o n a l  

us  by Barlow.ll 

No f u r t h e r  communication was heard  from t h e  f l i g h t .  

s e a r c h  and r e scue  facil i t ies were alerted a t  
approximately 1223.' s e v e r a l  hours  la ter ,  t h e  aircraft 's 
wreckage was located 18.5 NM west of the a i r p o r t  a t  akout  
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. 

There were three wi tnes ses  l o c a t e d  in t h e  v i c i n i t y  of 
the a c c i d e n t  s i te  who heard  t h e  a i rc ra f t  f l y  overhead j u s t  
p r i o r  t o  t h e  crash. 
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miles west of t h e  a c c i d e n t  s i t e  and a t  t h e  approximate 
Two of t h e s e  wi tnesses ,  who were l o c a t e d  about  1- 1/2 

f l y i n g  j e t  a i rcraf t  pas s  approximately .overhead proceeding 
2,500-foot e l e v a t i o n  of t k e  Ch i lka t  Range, heard a low- 

i n  an  e a s t e r l y  d i r e c t i c n .  They s t a t e d  t h a t  t h e y  were unable  
t o  s e e  t h e  a i r c r a f t  because of t h e  r e s t r i c t e d  v i s i b i l i t y ,  
which was es t imated  a t  60 t o  7 0  y a r d s  i n  f c g  and l i g h t  r a in .  
They f u r t h e r  s t a t e d  t h a t  t h e  engines  sounded no rna l  and t h a t  
t h e r e  was no change i n  t h e  engine scunds from t k e  time t h e y  
first heard t h e  aircraft  u n t i l  t h e  sound o f  exFlos ions  was 

of t h e  a c c i d e n t  as apFroximately 1215. The wreckage s i te  
heard approximately 1 minute  later .  They es t imated  t h e  time 

coord ina t e s  were 58O 21' 42" N. and 1350 10'  12" W. 

The t h i r d  wi tness ,  l o c a t e d  about  one -ha lqsou thwes t  of 
acc iden t  site, heard and saw t h e  a i r c r a f t  pass  cverhead. 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  he  ceased t o  hear  t h e  engine  
noise and assumed t h e  a i r c r a f t  was c u t  of hea r ing  range. H e  
d i d  n o t  hear  t h e  a i r c r a f t  c r a s h  n o r  d i d  h e  hea r  any 
explosions. 

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

rr;lw 

I n j u r i e s  Crew - Passenqers  --- Others  

F a t a l  7 104 0 

Nonfa ta l  0 0 0 

Other 0 0 0 

Post-mortem e x a s i n a t i o n  of t h e  f l i g h t c r e w  members 

adve r se ly  a f f e c t e d  performance o f  duty. 
revea led  no evidence of any c o n d i t i o n  which could  have 

1.3 Damaqe to  A i r c r a f t  

The a i r c r a f t  was des t royed  by impact and i s o l a t e d  
pos t c r a sh  f i r e s .  

1 .4  &her Cam- 

None 

1.5 C r e w  Informat ion  

conduct t h i s  f l i g h t .  (For d e t a i l e d  informat ion.  see 
Appendix B.) 

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  
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1.6 A i r c r a f t  I n f o r m e n  

19304, was owned by Hughes A i r  Corpora t icn  and was 
The aircraft ,  a Boeing 127-193, N2969G, Serial  Number 

sukleased,  v i a  A i r  West Incorpora ted ,  t o  Alaska A i r l i n e s ,  
Inc., on September 25, 1970. The a i rcraf t  was certificated 
and maintained i n  accordance wi th  a l l  a p p l i c a b l e  company and 
Federal Avia t ion  Adminis t ra t ion  (FWi) Frocedures  and 
r e g u l a t i c n s .  (See Appendix C For detailed information.)  

1.1 M e t e o x ~ c r i c a l  BEfcrpation 

The 1156 s u r f a c e  weather obse rva t ion  a t  Juneau 
Municipal A i r p o r t  was r epo r t ed  as: 1,500 feet  s c a t t e r e d ,  
measured 3,500 f e e t  broken, 7,500 feet o v e r c a s t ,  v i s i b i l i t y  
15 miles, l i g h t  ra inshowers ,  t empera ture  510 F., dew p o i n t  

* i n c h e s ,  sky  coverage 1/10 s t ra tocumulus ,  7/10 s t ra tocumulus ,  
460 F., wind 1100 a t  1 3  knots ,  altimeter s e t t i n g  29.46 

7/10 a l tocumulus ,  breaks i n  ove rcas t .  

There were no F i l c t  reports (PIREPS) a v a i l a b l e  via  
weather te le type which were p e r t i n e n t  t o  t h e  immediate 
Juneau area nea r  t h e  time of t h e  acc iden t .  However, a PIREP 
f i l ed  a t  1310, con ta ined  t h e  following: 

S i t k a  p i l o t  r e p o r t  Juneau - S i t k a  1115 Tenakee 

o v e r c a s t ,  moderate r a i n .  Chatham c e i l i n g  3,000 feet 
Spr ings  P a s s / I n l e t  closed, c e i l i n g  1,000 f e e t  

ove rcas t ,  v i s i b i l i t y  1 0  miles. 

There were no radar weather obse rva t ions  a v a i l a b l e  per-  
t i n e n t  t o  t h e  area ccncerned w i t h  t h e  acc iden t .  

1.8 Aids t o  Navicration 

ment approach procedures  (IAF),  one e n t i t l e d  NDE-A (non- 
The Juneau Airport was Frovided wi th  two p u b l i c  i n s t r u -  

d i r e c t i o n a l  beacon) Runway 8, and t h e  other, LEA ( l o c a l i z e r  
d i r e c t i o n a l  a i d ) / N C B - 1  Eunway 8. On t h i s  approach o n l y  
l o c a l i z e r  course informat ion  is  provided; no gl idepath is 
associated w i t h  t h i s  procedure. The Sisters I s l a n d  VOR r /  
provide i n t e r s e c t i o n  f i x e s  i n  de te rmin ing  t h e  appropriate 
(SSR) is used i n  conjunc t ion  w i t h  t h e  Juneau l o c a l i z e r  t o  

descent  a l t i t u d e s  a long  t h e  inbound course .  

Alaska A i r l i n e s ,  Western A i r l i n e s ,  and Wien Consol idated 
A i r l i n e s  have special ins t rument  approach procedures ,  
apfroved by t he  FAA, which u t i l i z e  t h e  Juneau localizer. 
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T h i s  approach procedure was depicted cn JepFesen Approach 
Chart 11-9, dated January 15. 1971, (See Apgrcach Chart  i n  
Apgendix E.) 
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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  
A s  noted on t h e  aFFrOaCh chart, t h e  minima a p p l i c a b l e  t o  

landing  on Runway 0 u t i l i z i n g  t h i s  procedure were: minimum 
descent 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 is  conducted on a l o c a l i z e r .  t r a n s m i t t i n q  on a 

depa r t i nq  from Howard I n t e r s e c t i o n  (where t h e  localizer 
frequency cf 109.9 MHz. The inbound cour se  i s  0620. After 

i n t e r s e c t s  t h e  3530 rad ia l  o f  Sisters I s l a n d  VOR),  t h e  
i n i t i a l  approach f i x ,  t h e  f l i g h t  is cont inued  v i a  t h e  0620 
intound l o c a l i z e r  course ,  w i t h  a minimum a l t i t u d e  o f  5 ,000  

of t h e  Sisters I s l a n d  VOX). A t  t h i s  p o i n t ,  de scen t  t o  t h e  
feet  for  3.2 NM t o  t h e  Rockledge I n t e r s e c t i o n  (0060 radial  

MDA of 1.000 f e e t  m.s.1. is  author ized.  The f l i g h t  is con- 
t inued  inbound on t h e  l o c a l i z e r  course, past  t h e  Barlow 

Coqhlan I s l a n d  NEE which is t h e  missed-approach p o i n t  (MAP) 
I n t e r s e c t i o n  (0150 rad ia l  of Sisters I s l a n d  VOR),  t o  t h e  

f o r  t h i s  procedure. 

a p p o a c h  end of Runway 8 .  The procedure  requires t h a t  t h i s  
The .Coghlan I s l a n d  NDE is  l o c a t e d  3.2 NM west of t h e  

r a d i o  a id  be mcnitcred by t h e  f l i g h t  du r ing  t h e  approach. 
Visual  f l i q h t  must be conducted between t h e  MBP and t h e  
a i r p o r t .  The localizer antenna is l o c a t e d  about  1.5 NM west 
of t he  runway threshcld,  and i ts cour se  o r i e n t a t i o n  (0620) 
is displaced about  200 from t h e  runway heading. There are 

guidance from t h e  MAF t o  the airport. Should t k e  l i g h t s  n o t  
lead- in l i g h t s  i n s t a l l e d  t o  p rcv ide  t h e  p i l o t  v i s u a l  

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 inc reased  from 2 t o  
3 siles. 

Colocated w i t h  t h e  Sisters Island VOR is t h e  Sisters 
I s l and  NEB. Although t h e  Alaska A i r l i n e s  approach chart i n  

VOR/NDB", t h e  NEB frequency (391 kc.) is not  mentioned on 
effect a t  t h e  time of t h e  a c c i d e n t  refers t c  "Sisters I. 

t h e  chart,  n o r  are t h e  magnetic bea r ings  listed t h a t  
d e l i n e a t e  t he  Howard, Rockledge, and Barlow I n t e r s e c t i o n s .  

Also depicted on t h e  Alaska A i r l i n e s  aFFrCaCh chart was 
t h e  P o i n t  Retreat NEB, l o c a t e d  3.2 NM nor thwest  of t h e  
Earlow I n t e r s e c t i o n .  

During t h e  Na t iona l  T ranspor t a t i on  Safety Ecard's  p u b l i c  
hear ing ccncern ing  t h i s  acc iden t ,  t h e  FAA P r i n c i p a l  
Cpera t ions  In sFec to r  ass igned  to  Alaska A i r l i n e s  testified 
t h a t  he considered it adequate  t o  use  o n l y  t h e  Sisters 
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I s l a n d  VOR t o  check progress a long t h e  l o c a l i z e r  and t h a t  
the  use  of what he  termed redundant 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  item for  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. 

formulated,  are d e l i n e a t e d  on s p e c i f i e d  FAA fcrms. These  
The de ta i l s  of an ins t rument  approach Erccedure, once 

t a b u l a r  and t e x t u a l  data are t ransformed 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  procedure,  
and are t h e  sole basis f c r  p repa ra t ion  of an IAP  chart  of a 
Frocedure under FAA cognizance. 

Opera t ions  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  
A special IAP requires t h e  amendment of  t h e  carrier's 

thereof by a r e p r e s e n t a t i v e  cf t h e  carrier and aFproval  t y  a 
r e p r e s e n t a t i v e  of t h e  Adminis t ra tor  of  t h e  FAA, a l o n g  wi th  
h i s  s e l e c t i o n  cf an e f f e c t i v e  date .  On June 10,  1971, an  
amended special IAP, No. 15, was approved by t h e  Chief ,  
Airspace and Frocedures Sec t ion ,  F l i g h t  S t anda rds  Div is ion ,  
Alaska Region of t h e  FAA. On J u l y  9. 1971, t h e  amended 
Operat ions  S p e c i f i c a t i o n  was r ece ived  t y  t h e  carrier and 

t o  Alaska A i r l i n e s .  T h i s  r e v i s e d  IAP  i s  e s s e n t i a l l y  t h e  
approved by t h e  FAA P r i n c i p a l  Opera t ions  I n s F e c t o r  a s s igned  

raises t h e  minimum c r c s s i n g  a l t i t u d e  a t  Earlow I n t e r s e c t i o n  
same as t h e  SAP dated January  15, 1971, excep t  t h a t  it 

t o  3,900 fee t  and l ists t h e  Sisters I s l a n d  NEE Frequency. 
MDA and v i s i b i l i t y  d a t a  remain the same, The revised 
s p e c i a l  I A F  Char t  11- 9, dated J u l y  16 ,  1971, was 
disseminated t o  Alaska A i r l i n e s  f l i g h t c r e w s  subsequent t o  
t h e  acc iden t .  (See Appendix E.) 

On t h e  day o f  t h e  acc iden t ,  a l l  n a v i g a t i o n a l  radio aid 

area were f l i g h t  checked by t h e  FAA F l i q h t  I n s p e c t i o n  
( N F J A I C )  f ac i l i t i e s  and sys t em components s e r v i n g  the  Juneau 

Eistrict O f f i c e  ( F I D O ) .  The regorts of t h i s  f l i g h t  check 

wi th in  t he i r  prescribed t c l e r a n c e s .  
showed t h a t  a l l  facilities and components were o p e r a t i n g  

Juneau area were rece ived  by t h e  S a f e t y  Eoard fo l lowing  t h e  
Two separate reports of n a v i g a t i c n  d i f f i c u l t i e s  i n  t h e  

acc iden t .  The first, a Canadian Military f l i g h t  which 
t r a v e r s e d  t h e  Juneau AirsFace on September 4, 1971, a t  
approximately 1205, reported a VOR t e a r i n g  p o i n t e r  error of 
between 5 0 0  and 700 t o  t h e  l e f t  of 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. Similar e r r o r s  were nc t ed  by t h e  

Vancouver VOR s t a t i c n s .  Subsequent examination of t h e  VOR 
p i lo t  when pas s ing  t h e  r e v e l  I s l a n d ,  Annette, Malcolm, and 

which caused t h e  reForted bear ing  p o i n t e r  e r r o r s .  The other 
r e c e i v e r  from t h i s  a i r c r a f t  r evea l ed  an  i n t e r n a l  mal func t ion  
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i n c i d e n t  involved a U. S. Coast Guard helicopter which 
exper ienced a n a v i q a t i o n a l  d i sc repancy  i n  ccnnec t ion  wi th  
t h e  Sisters I s l a n d  VCR on September 21, $971. S imi l a r ly ,  
subsequent examination of t h e  a i r c r a f t l s  VCR r e c e i v e r s  
revea led  an i n t e r n a l  fai lure as  the cause of t h e  problem. 
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A Canadian a i rc ra f t  (CF-LOO) , which had depa r t ed  
Khitehorse a t  1106 on the day of t h e  acc iden t ,  reported t o  
Anchoraqe ARTCC a t  1147 t h a t  t h e  f l i q h t  had passed Sisters 
I s l a n d  a t  1146 and was e s t i m a t i n g  Level  I s l a n d  a t  1216. The 
crew noted  no f a u l t y  o p e r a t i c n s  or a b n o r m a l i t i e s  of t h e  
Sisters or Level  I s l a n d  VOR's. The c o p i l c t  s p e c i f i c a l l y  
s ta ted :  I do n o t  remember anyth ing  abnormal when swi tch ing  
frcm t h e  Sisters VCR r a d i a l  t o  t h e  Level  I s l a n d  VOR radial ,  
such a s  having t o  change cou r se  i n  o rde r  t o  p i c k  up the  new 
r a d i a l .  18 

1.9 Communications 

There were no reported d i f f i c u l t i e s  w i t h  a i r /ground 

or t h e  Juneau Tower. However, a review of t h e  t r a n s c r i p t i o n  
communications between AS66 and e i t h e r  t h e  Anchorage ARTCC 

cf recorded communicaticns from t h e  Anchcrage ARTCC 

r ece iv inq  t r a n s m i s s i c n s  from Apache N799Y which Frompted t h e  
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  

c o n t r o l l e r  t o  u t i l i z e  AS66 a s  a r e l a y  s t a t i o n  w i t h  t h a t  

ketween N799Y and t h e  Center are inc luded  i n  Appendix G. 
a i r c r a f t .  (The t r a n s c r i p t  of AS66 communication relays 

T r a n s c r i p t i o n  of Cockci t  Eeccrder.) 

1-10 Aerodrome and Ground Faci l i t ies  Informat icn  

Juneau Municipal Airport. publ i shed  e l e v a t i o n  o f  18 

t e r r a i n  and opens t o  a bay on t h e  southwest.  I t  has  one 
feet m.s.1.. i s  surrounded on t h r e e  sides by mountainous 

The maqnetic v a r i a t i o n  i n  t h e  Juneau a r e a  is 29-50 East. 
runway, 8/26. which i s  8,456 feet  long and 150 feet wide. 

Because of the unusual  t e r r a i n  f e a t u r e s  surrounding t h e  
Juneau Airport,  t h e  approach area l e a d i n g  t o  Funway 8 i s  
equipped with s e q u e n t i a l  flashers l e a d i n g  frcm t h e  MAF t o  
t h e  runway t h r e s h o l d  (3.2 NM).  

1.11 J l i q h t  Reccrders 

N2969G was equipped w i t h  a United Ccn t ro l  Gata 
E iv i s ion  (Sundstrand) , nodel F-542B f l i g h t  d a t a  r e c o r d e r  
(FER) ,  ser ia l  No. 1941.  



The r eco rde r  had been sub jec t ed  t o  mechanical damage 
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only,  with moderate c rush ing  e v i d e n t  i n  bo th  sides o f  t h e  

magazine and was found t o  be undamaged. A l l  recorded 
r e a r  half  cf t h e  u n i t .  The f o i l  medium was remcved from the  

t h e  end cf t he  traces. The f l i g h t  was examined hack t o  t h e  
p a r a m e t e d  had been a c t i v e  and were c l e a r l y  readable up t o  

las t  d e p a r t u r e  p o i n t ,  Yakutat, and no ev idence  was found t o  
sugges t  abnormal reccrder opera t ion .  

The a l t i t u d e  trace showed t h a t  t h e  f i n a l  descen t  com- 
menced about  2 minutee and 1 2  seconds prior t c  impact, from 
an a l t i t u d e  of 12,250 feet m.s.1. A d e s c e n t  rate, exceeding 
6,000 ft./min. a t  times, but averag ing  5,220 ft./min., was 
maintained t o  an a l t i t u d e  of about  6,500 feet m.s.1. The 
descen t  ra te  decreased a t  t h i s  p o i n t  t o  aFproximately  1,000 
ft./min. f o r  12 seconds and t h e n  aga in  i n c r e a s e d  t o  an 
average of 4,300 ft./min. for  t h e  remaining 54 seconds t o  
impact. The impact e l e v a t i o n ,  as shown on t h e  readout ,  was 
2,475 feet  m.s.1. Curing t h e  f i n a l  descen t ,  a shal low r i g h t  
t u r n  from 0600 to  0700 was completed. The i a p a c t  heading 
was approximately 0700. Eeginning wi th  t h e  f i n a l  descen t ,  

t o  245 XIAS and decreased errat ical ly t o  about 200 K I A S  a t  
t h e  a i r s p e e d  ranged from 216 k n o t s  i n d i c a t e d  airspeed ( K I A S )  

trace was noted throughout  t h e  e n t i r e  pe r iod  of the readout .  
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  

A C o l l i n s  Radic Comgany Model 642-C-1 ccckpit v o i c e  
recorder (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 imFact damage to  a l l  s u r f a c e s ;  however, 
except f o r  a break between t h e  erase and record heads, t h e  
tape was found t o  be i n  good condi t ion .  The e n t i r e  tape, 
beginning w i t h  t h e  grcund conve r sa t ion  a t  Yakutat,  t o  

communication and sounds appear ing on t h e  CVR t a p e  was made. 
imgact, was reviewed and a t r a n s c r i p t i o n  of a l l  r e l e v a n t  

(See AFpendix G ,  which c o n t a i n s  t h e  t r a n s c r i p t  of t h e  last  
20 minutes of c o c k p i t  vo i ce  recording.)  

Voice i d e n t i f i c a t i o n  was made by persons who were 
familiar with t h e  v o i c e s  of t h e  f l i g h t  crewmemters. Timing 
for the  t r a n s c r i p t  was accomplished by c o r r e l a t i n g  air- 
ground communications wi th  t he  r eco rd ing  t h e r e o f  from t h e  
Anchorage AR'ICC and by subsequent ly  t iming  from these known 
p o i n t s  t o  cther F o i n t s  on t h e  Cockpit  a r e a  microphone 
channel  where speech or o t h e r  sounds occur.  

aud io  i d e n t i f i c a t i o n  procedures  when t u n i n g  t h e  d i f f e r e n t  
No evidence was noted on t h e  CVR t h a t  t h e  crew used 

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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t h e  f i n a l  15 minutes of F l i g h t  66 as de r ived  from computer 

Appendix F shows t h e  approximate f l i g h t p a t h  du r ing  

c a l c u l a t i o n s  us ing  t h e  i n d i c a t e d  airspeed and magnetic 
heading d a t a  from t h e  FDR. Since t h i s  f l i g h t p a t h  
p r e s e n t a t i c n  depends on t h e  accuracy of t h e  a v a i l a b l e  data, 
inc lud ing  t h e  meteoro loq ica l  i n p u t s ,  t h e  p l o t  gresents on ly  

t he  ground. Ce r t a in  vo ice  t r a n s m i s s i o n s  obtained from t h e  
a reasonable  e s t i m a t i o n  of t h e  f l i q h t p a t h  w i t h  r e s F e c t  t o  

CVR were superimposed on t h e  f l i g h t g a t h .  

t h e  Howard I n t e r s e c t i o n  w h i l e  about  3.5 NM east of t h e  
According t o  t h i s  g r e s e n t a t i o n ,  AS66 was cleared to  

P leasan t  I n t e r s e c t i o n  and whi le  c r o s s i n g  the  Juneau 

hand holding p a t t e r n  was conf ined  between a p o i n t  about  4.5 
l o c a l i z e r  beam on a s o u t h e r l y  course. The subsequent  r ight-  

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  cccu r red  on the 
NM east of P l easan t  and a point about  7 NM west of Howard. 

radial.  When t h e  f l i g h t  was complet ing i t s  inbound t u r n  
3080 rad ia l  of t h e  Sisters I s l a n d  VCR i n s t e a d  cf t h e  3530 

toward 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  apprcximately  2 
EM west of t h e  3080 radial ,  it was c l e a r e d  for an approach 
and t o  cross Howard a t  or below 9,000 feet. Based on 
cockpit ccnve r sa t ion ,  Rcckledge I n t e r s e c t i c n  occurred on 
apFrcximately t h e  3230 r a d i a l ,  and t h e  c a p t a i n  reported 
'IBarlow inbound" on t he  340° radial. 

1.12 A i r c r a f t  Wreckase 

The a i r c r a f t  crashed on the e a s t e r l y  s l o p e  of a canyon 
i n  t he  C h i l k a t  Range of t h e  Tonqass Na t iona l  Forest. The 

with t h e  Juneau l o c a l i z e r  course, and a t  a d i s t a n c e  of 
impact occurred a t  t h e  2.475-foot l e v e l ,  i n  near- alignment 

approximately 18.5 n a u t i c a l  miles from t h e  airport. The 
aircraft  d i s i n t e q r a t e d  on impact, and t he  wreckage covered 
an area apprcximately 800 f e e t  l cnq  and 600 feet wide. 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 cockpit and v a r i o u s  p o r t i o n s  o f  t h e  forward 

a long t h e  p ro j ec t ed  f l i q h t p a t h .  
f u s e l a g e  were found cn t h e  ridge of t h e  canyon and far ther  

NO evidence 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  o r  
A l l  e x t r e m i t i e s  of  t h e  a i rcraf t  were accounted for. 

exglos icn  was found. The n a t u r e  of t h e  breakup of t h e  
a i r c r a f t  precluded any de te rmina t ion  of the  preimpact  
i n t e g r i t y  of t h e  c o n t r o l  system or d e f l e c t i c n  of primary 
f l i q h t  c c n t r o l s .  The l and ing  gea r  was found i n  the extended 

Por t ions  of t h e  l e a d i n g  edge slats were extended. The f l a p  
p o s i t i o n ,  t h e  wing f l a p  and s p o i l e r s  were r e t r a c t e d .  

handle was found i n  t h e  20  deten t .  
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t o  rest 15  yards  apar t ,  i n  a snow-covered g u l l y  below t h e  

A l l  t h r e e  engines  s epa ra t ed  from t h e  aircraft and came 

main impact  site. Each engine showed ev idence  c f  bending or 
kreakage cf t h e  f an ,  ccmFressor, or t u r b i n e  tlades i n  t h e  
d i r e c t i c n  opposite t o  r o t a t i o n .  NO evidence  of any 
o p e r a t i o n a l  distress was noted. 

Seve ra l  electrical control pane 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 re  and impact, and 
no switch or c i r c u i t  breaker F o s i t i c n s  could be determined. 
Two c o n s t a n t  speed 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  shored evidence of r o t a t i o n  a t  impact. 

wreckaqe. The "A'' system and s t a n d t y  r e s e r v o i r s  still con- 
A l l  three 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  

t a i n e d  h y d r a u l i c  f l u i d .  Cne-half of t h e  'OB" system 
r e s e r v o i r  was found, and it was wet wi th  h y d r a u l i c  f l u i d .  

karometr ic  altimeter was recovered from the wreckage. 
Neither t h e  c a p t a i n ' s  nor  t h e  first officer's 

ComFonents of  the communication and a i r k o r n e  
n a v i g a t i o n a l  systems were recovered i n  t h e  Cockpit  wreckage 
area .  A l l  of these u n i t s  shcwed e x t e n s i v e  impact  damage; 
however, on ly  t h e  VHF communication/navigation frequency 
selector pane l s  had keen damaged by t h e  post impact  fire. 
A l l  of these components were insFec ted  and documented a t  the 
a c c i d e n t  si te and t h e n  shiFped t o  t h e  United Air Lines  
Maintenance F a c i l i t y  a t  San Franc isco  I n t e r n a t i c n a l  A i rpor t  

Research.) The VHF nav iga t ion  antenna and the  c a p t a i n ' s  DME 
f o r  d e t a i l e d  examination. (See Sec t ion  1.15, Tests and 

u n i t  were recovered on October 3, 1971. 

1.13 F.ire 
A l l  f ue l- con ta in inq  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  

imFact. There was evidence o f  scattered, indeFendent f i res  
throughout t h e  wreckage area. A f u e l  sp i l l  cn t h e  ridge 
below t h e  main impact p i n t  d i d  n o t  burn. 

1.14 S u r v i v a l  A S D e C t g  

T h i s  was a nonsurvivable  acc iden t .  

1.15 Tests and Research 

communication equiFnent  components disclosed t h e  following: 
Examination of t h e  recovered a i r b o r n e  nav iqa t ion  and 
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VHF Navigation/Communication F r e q u e n a & l e c t o r  p a w ,  
Eoth selector pane l s  were daaaqed e x t e n s i v e l v  bv fire 

._ 

and impact. Cont ro l  head s h a f t  a l ignment- an i  s h a f t  
mechanisms were examined and compared k i t h  similar 

was determined t h a t  both  t h e  c a p t a i n ' s  and first 
u n i t s  and w i t h  eng ineer inq  drawings o f  t h e  u n i t .  I t  

o f f i c e r ' s  VHF nav iga t ion  frequency c o n t r c l  heads  were 
set on 109.9 MHz. (Juneau l o c a l i z e r  frequency i s  109.9 
MHz.) One of t h e  V H F  communication c o n t r o l  heads was 
set cn an  approximate frequency of 118.3 MHz (Juneau 
Tower frequency i s  118.3 MHz) and t h e  o t h e r  was a t  an 
approximate frequency cf 119.9 MHZ. 

Cavtain 's  ADF R e z b s .  The frequency s e t t i n g  was 
determined t c  be 216 kHz. (The f requency of t h e  

bjhlac+n I s l a n d  NDE is  212 kHz) There i s  no n a v i g a t i o n a l  
a i d  near  t h e  Juneau a r e a  w i t h  a frequency cf 216 kHz. 

--- First Ofgicer's ACF Receiver.  The frequency s e t t i n g  
was determined t o  t e  i n  t h e  range between 321 and 359 

determinat ion.  (The frequency of t h e  Mendenhall NDB 
kHz. The damage t o  t h e  u n i t  prevented a closer 

i s  332 kHz.) 

Cavtain'  s Gvrosvn I n d i c a t o r  IRM 
needle  and dcuble  need le  p c i n t e r s  were miss ing from 

11. Both t h e  s i n g l e  

t h e  ins t rument .  E.xamination under u l t r a v i o l e t  
l i q h t i n g  r evea l ed  no impact marks from either p o i n t e r  
on t h e  f a c e  of t h e  ins t rument .  The s ing le  F o i n t e r  

pointer selector s % i t c h  was i n  t h e  AEF pos i t i on .  
s e l e c t o r  switch was i n  t h e  VOR p o s i t i o n .  The double  

Because of i n t e r n a l  damage to  t h e  synchros ,  t h e  
p o s i t i o n  of t h e  F c i n t e r s  a t  impact ccu ld  n o t  be 
determined by e l e c t r i c a l  measurements o f  t h e  synchro 
p o s i t i c n .  

F i r s t  Officer's Gqrosvn I n d i c a t o r  IRMII. - Eoth 
p o i n t e r s  were miss ing from t h e  ins t rument .  The s i n g l e  
Fo in t e r  selector switch was i n  t h e  VOR p c s i t i o n .  The 
double p o i n t e r  selector swi tch  was i n  t h e  ADF 
pos i t ion .  Examinaticn of 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  synchro showed i ts p o s i t i o n  t o  be a t  a 
r e l a t i v e  ang le  of 0930. 

m a i n ' s  course  Cirector I n d i c a t o r  1CQU- 
( C c l l i n s  331 A- 6A) 

Selected Course D i s p l a y  - 0140 
Selected Course Arrow - missing 



Headinq Marker 
Deviat ion Ear 

Azimuth Card - headinq 068 f 20 

The mechanical d r i v e  i n t e g r i t y  between t h e  cou r se  
c o n t r o l  knob 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 .  

- 14 - - 068 250 

VCR/LOC F lag  - retracted 
- mechanism destroyed 

-----_I- F i r s t  Officer's Ccurse Cirm_or I n d i s t o r  LCCI) 
( C o l l i n s  331 A- 6A) 

selected Course Cisplay - 0620 
s e l e c t e d  Course Rrrcw - 062 f 30 
Heading Marker - 071 f 30 
Deviat ion Ear 

Azimuth Card 

the i r  r e s p e c t i v e  f l i g h t  director i n d i c a t o r s  ( C c l l i n s  FD-108 
Both t h e  c a p t a i n ' s  and first officer's hor izon  bars on 

f l i g h t  director system) showed an  a t t i t u d e  a t  impact of 2- 
1/20 noseup. 

VCR/LOC Flag 
- missing - r e t r a c t e d  - i n t a c t  

examined w i t h  t h e  cther navigation/communicaticns equipment 
Three  VHF nav iga t ion  r e c e i v e r s  ( C o l l i n s  51RV-1) were 

a t  t h e  TlAL 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 impact b u t  had n o t  been sub jec t ed  to  h e a t  o r  
f i re .  

Examination of t h e  bear ing  mechanism of t h e  c a p t a i n ' s  
receiver disclosed an RMI F c i n t e r  p c s i t i o n  of approximately 
1570 maqnetic which corresFonded t o  t h e  approximate "parked" 
- 5/ p o s i t i o n  of t h e  po in te r .  

Eecause of t he  damage t o  the  hea r ing  mechanism module 

could be made by t h i s  means. 
in t h e  first officer 's r e c e i v e r ,  no bearinq de t e rmina t ion  

It became apparen t  du r ing  t h e  i n v e s t i g a t i o n  t ha t  
t e a r i n q  informat ion r e l a t i v e  t o  the  f l i g h t ' s  € r e g r e s s  a long  
t h e  l o c a l i z e r  course  i n  conformance wi th  t h e  prescribed 
appoach procedures was be ing  de r ived  from the c a p t a i n ' s  VHF 
nav iga t ion  r e c e i v e r .  To determine its preimFact o p e r a t i o n a l  
capabi l i ty ,  t h i s  r e c e i v e r  was disassembled and examined 
f u r t h e r  and tested a t  t h e  manufacturer ' s  f a c i l i t y .  

components which include:  
The  C o l l i n s  51RV-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- 
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51V-4B G l i d f s l c p e  r e c e i v e r  

344- 2 Manual VCR/LOC u n i t  
51X-4 VCR/LCC r e c e i v e r  

344F-1 Automatic VOR u n i t  

there were broken resistors and condensers,  dislodged and 
I n  t h e  as-found c c n d i t i o n  of t h e  c a p t a i n ' s  r e c e i v e r ,  

missing t r a n s i s t o r s ,  and a FUnCtUred transformer (T-3). 

The three c r y s t a l s  t h a t  comprise t h e  114.0  MHz 
frequency (Sisters I s l a n d  VOR) were removed and examined. 
One of t h e  crystals (Y-21) was found broken off its mount i n  
t he  conta in inq  u n i t ,  and when tes ted 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 .  UFcn X-ray examination it was found t h a t  
t h e  q u a r t z  wafer was f r ac tu red .  The o t h e r  c r y s t a l s  were 
tested and were found t o  be capable cf ncrmal ogera t ion .  

were replaced and a test VOR s i g n a l  (113.962 MHz) was 
The damaqed compcnents of t h e  c a p t a i n ' s  r e c e i v e r s  

appl ied  t o  t h e  r ece ive r .  s i g n a l  ou tFu t s  of t h e  r e c e i v e r  and 
ins t rumenta t ion  were found t o  be w i t h i n  sgecified 
to l e r ances .  Because t h e  bear ing  mechanism module had been 
damaqed beycnd r e p a i r ,  t h e  t h r e e  VCWLOC subcomFonents were 
placed i n  anc the r  5 1 R V - 1  chassis and tested for bea r ing  

were found t o  be w i t h i n  a l lowable  t o l e r a n c e s  th rcuqhout  t h e  
accuracy. Under t h e  test  cond i t i ons ,  t h e  induced bea r ings  

e n t i r e  3600 spectrum. 

Although no Dis tance  Measuring Equipment (LME) was 

the  c a p t a i n ' s  DME t r a n s c e i v e r  was examined i n  order t o  
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 of t h e  acc iden t ,  

determine t h e  DME channel  g o s i t i o n  a t  impact. 

pi lot 's  c o n t r o l  panel  s i g n a l s  t h e  CME u n i t  t o  beqin 
S e l e c t i o n  of a VOR or l o c a l i z e r  frequency a t  t h e  

search ing  for t h e  DME channel  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  frequency. There are a t o t a l  of 126 channe ls  and 
correspondinq f requenc ies .  Channeling always occurs  from 
t h e  lower t o  t h e  h ighe r  numbers. Channeling from any 
channel t o  t h e  nex t  lower t a k e s  about  1 0  seconds -- i n  t h i s  
case, t h e  mechanism sequences from t h e  old channe l  t o  126 
and then  from 1 to t h e  new channel .  

The  c a p t a i n ' s  LME e lect ro- mechanical  channe l ing  
mechanism was fcund ~of rozengn  and i n  t r a n s i t  between Channels 
24 and 25. A l i s t i n g  of some of t h e  channel  c o r r e l a t i o n s  
follcws: 
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Channel 

24 
25 
36 
87 

VIIF Frequency 

108.7~ 
108.8 

114.0 (SSF VOR) 
109.9 (JNU Loca l i ze r )  

from Channel 07 t o  36 wculd take abcu t  4 seconds. 
Accordinq t o  t h e  manufacturer ,  t h e  channel inq sequence 

t h i s  cor resgonds  t o  t h e  aaerasea@ pos i t i on .  
The c a p t a i n ' s  LME d i s t a n c e  u n i t  showed 1 NM; 

nav iqa t ion  antenna r evea l ed  some c o r r o s i o n  on t h e  s u r f a c e s  
A teardown i n s g e c t i o n  of t h e  a i r c r a f t ' s  VHF 

matinq 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 mating s u r f a c e s  of 
t h e  No. 1 coup le r  i n s t a l l a t i o n  were clean.  The No. 2 
couple r  s u r f a c e s  showed scme co r ros ion ;  t h e  NO. 2 antenna 
and c a v i t y  were distorted by impact. 

operated by Alaska A i r l i n e s  were equipped wi th  dua l  C o l l i n s  
It was also noted t h a t  a l l  f i v e  of t h e  E-727 a i rcraf t  

FC-108 f l i g h t  directors. Two of these a i r c r a f t ,  N2969G and 
N2979G, were equipped w i t h  C o l l i n s  SlRVl VHF n a v i g a t i o n  
r ece ive r s .  The o t h e r  t h r e e  E-727's were equipped wi th  
Eendix IiA-21A and NAV-22A VHE n a v i g a t i c n  r e c e i v e r s .  

of  t h e  q l ide  s l o p  p o i n t e r s  and warning f lags  v a r i e s  w i t h  
The Cockpit  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  

t h e  nav iga t ion  e q u i p e a t  i n s t a l l e d .  Wi th  t h e  C o l l i n s  
r e c e i v e r ,  t h e  g l i d e  slcpe p o i n t e r s  and warning f lags  are 
t i a s e d  o u t  of view a t  a l l  times when c t h e r  t h a n  a 
l o c a l i z e r / q l i d e  slcpe frequency is selected. 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 c t h e r  t h a n  a l o c a l i z e r / g l i d e  slope 
frequency is selected. 

I sisters I s l a n d  VOR 

The Sisters I s l a n d  (SSR) s i n g l e  s ideband Coppler VOR 
was commissioned i n  June  1965, and has  been i n  o p e r a t i o n  

FAA f o r  use  i n  mountainous areas where t h e  s t anda rd  VOR 
s i n c e  t h a t  date. The Copgler- type VOR was developed by t h e  

i n s t a l l a t i o n  has exper ienced problems caused by s i g n a l  re- 

Coppler 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  ccuntry .  
f l e c t i o n  cff  t h e  surrounding t e r r a i n .  There  are about  25 

a p p o x i m a t e l y  4 miles from the  sou the rn  t i p  o f  t h e  C h i l k a t  
Sisters I s l a n d  i s  l o c a t e d  i n  t h e  Icy S t ra i t ,  
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Feninsula, and about 23  NM southwest  of  Juneau Municipal 
AirFort.  

On Septemker 4, 1971, fo l lowing  t h e  acc iden t ,  FAA 
e l e c t r o n i c s  specialists in spec t ed  t h e  f a c i l i t y  t c  determine 
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  under normal Fower a t  t h e  time of t h e  

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 occurred i n  t h e  i n t e r i m  
acc iden t  and t h a t  no au tomat ic  switchover  t o  emergency power 

period 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 ad ia l  moni tor ing 
systems were checked and found Mithin t o l e r ances .  

checked c o n t i n u a l l y  t y  a monitorinq system t o  i n s u r e  
Navigat ional  s i g n a l s  t r a n s m i t t e d  by t h e  VOR are 

accuracy of t h e  radiated s i g n a l  and posit ive cont inuous  
opera t ion  of t h e  s t a t i o n .  The moni tor ing s y s t e u  employed a t  
SSR checks t h e  fc l lcwinq s i x  parameters: 

1. The omni cou r se  s i g n a l  a t  090° magnetic 

- Tolerance: f lo 

2. ArnFlitude of t h e  AM mcdulation 

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

3. Amplitude of t h e  FM modulation 

- Tclerance: 13 F f rcen t  r educ t ion  

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

- Letects lcss of s i g n a l  

5. The  frequency d i f f e r e n c e  between t h e  c a r r i e r  
and sideband t r a n s m i t t e r s  

- Tclerance: f 95 Hz 

6. The RF sideband energy radiated frcm side- 
band an tennas  

- C e t e C t S  l o s s  of one or more side- 
band an tennas  

When t h e  VCR i s  operating w i t h i n  Frescribed 
to l e r ances ,  a cont inuous  green l i g h t  i n d i c a t i n g  normal 
opera t ion  i s  show 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 he  monitor system detects an  ou t- of- to le rance  
c o n d i t i c n  f o r  any of t h e  ahove parameters, a buzzer warning 
will scund and a red warning l i g h t  will 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  i s  n o t  f u n c t i o n i n g  p rope r ly  
and t h a t  it has  been s h u t  down au toma t i ca l ly  (off- the-air). 

of t he  s t a t i o n ,  an i n t e r m e d i a t e  s t e p  is acconFl ished when 
It should be noted t h a t  prior t o  complete s h u t  down 

the monitor 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/or emergency g e n e r a t o r  i s  a c t i v a t e d  and, i f  
t h e  f a u l t  is corrected, t h e  alarm w i l l  be cleared and t h e  
s t a t i o n  w i l l  remain cn t h e  air .  In  t h i s  case, t h e  FSS w i l l  
have on ly  a momentary alarm, followed by a r e i l l u m i n a t i o n  of 
t h e  green l i g h t  i n d i c a t i n g  normal operat ion.  However, i f  
the  f a u l t  persists a f te r  t h e  changeover occurs ,  the monitor 
will s h u t  down the s t a t i c n  and t h e  alarm w i l l  appear i n  t h e  
ZSS a s  p rev ious ly  described. 

The e n t i r e  alarm system can 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-passn 
pos i t i on .  
t e c h n i c i a n  a t  t h e  s t a t i o n  when minor maintenance or t e s t i n g  

T h i s  is g e n e r a l l y  done by a maintenance 

etc., is t o  be accomplished on t h e  f ac i l i t y  wherein it is 
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  air .  y e t  n o t  have t he  
alarm a c t i v a t e .  When the alarm system i s  typassed,  t h e  
monitor will con t inue  t o  operate; however, it w i l l  n o t  
t r a n s f e r  or s h u t  down t h e  VOR equipment, even i f  a f a u l t  

o p e r a t i o n  l i q h t  w i l l  be i l l umina ted  i n  t h e  FSS, whether or 
c o n d i t i o n  is present .  Add i t i ona l ly ,  t h e  green,  normal 

n o t  a f a u l t  is detected. When t h e  swi tch  is  r e t u r n e d  to  t h e  
normal p o s i t i o n  the alarm system w i l l  t h e n  f u n c t i o n  and 
respond i n  t h e  prescribed manner. Unless  t h e  maintenance 
t e c h n i c i a n  informs t h e  FSS personne l  about  h i s  a c t i o n s ,  t h e  
FSS w i l l  n o t  be aware of the hypass ing  of the  alarm systems. 

The monitor alarm system was 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 ZSS d u r i n g  t h i s  period, and no alarms 
or i n t e r r u F t i o n s  of s e r v i c e  were recorded. 

cn Sisters I s l a n d  a t  t h i s  time. However, on t h e  day of t h e  
A CME f a c i l i t y  was i n  t h e  prccess o f  keing i n s t a l l e d  

acc iden t ,  no work was he ing  conducted on t h i s  i n s t a l l a t i o n  
and it was n o t  on t h e  a i r .  

FIDO f l i g h t  test ,  t h e  f ac i l i t y  was certified oEera t iona1  by 
Following t h e  i n s p e c t i o n  on September 4th.  and t h e  

the FAA. 
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The Safe ty  Board i n v e s t i g a t i o n  team inspec t ed  t h e  

Sisters I s l a n d  VOR faci l i ty cn September 9, 1971. The 
t r a n s m i t t e r  and bu i ld ing  antenna s i t e  were examined v i s u a l l y  
and no d i sc repanc ie s  were cbserved. T h e ’ s t a t i o n  moni tor ing 
system was tested and was found t o  be o p e r a t i n g  w i t h i n  
specified to l e r ances .  

The f ac i l i t y  log sheets p e r t a i n i n g  to  t h e  o p e r a t i o n s  

examined i n  detai l .  No fa i lures  or d i s c r e p a n c i e s  were found 
and maintenance cf t h e  VOX f o r  t h e  prev ious  6 months were 

t h e  f a c i l i t y  components. Similarly, a review of the FSS 
t h a t  would po in t  t o  a s i q n i f i c a n t  problem area with  any of 

f a c i l i t y  r eco rds  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  or 
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 F p l i c a b l e  to  t h i s  acc iden t .  

shee t s  pe r t a ined  t o  a flood i n  the d i s t r i b u t o r  F i t  on 
The on ly  item of ncnrout ine  n a t u r e  found i n  t h e s e  log 

Fetruary 2 0 ,  1971, which caused t h e  s t a t i c n  t o  alarm and go 
o f f  t he  air .  It was found t h a t  because of a blocked 
(frozen) d r a i n  system, aEproximately 1 2  i n c h e s  of water had 

EAA maintenance t e c h n i c i a n s  t h a t  t h e  water level did not  
accumulated on t h e  floor c f  t h e  p i t .  It was noted  by t h e  

head, b u t  it had covered t h e  electr ical  power cables and 
reach t h e  l e v e l  cf t h e  uotcr, goniometer or d i s t r i b u t o r  

i n l e t  t o  t h e  electrical d i s t r i b u t o r .  

unit was removed from t h e  p i t ,  and a f t e r  it had been 
After t h e  water was dra ined ,  t h e  complete d i s t r i b u t o r  

inspected and c leaned  it was r e t u r n e d  t o  s e rv i ce .  No 
d i sc repanc ie s  were found w i t h  t h e  d i s t r i b u t c r  or other 
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  after it had been r e t u r n e d  
t o  s e r v i c e  showed normal cpera t ion .  

Although t h e  pos t acc iden t  FAA f l i g h t  test  of t h e  
Sisters Is land Coppler VCR (EVOR) showed t h e  s t a t i o n  was 

conducted when in format icn  concerning t h e  f l i g h t p a t h  of 
func t ion ing  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  tests were 

NZ969G became known. S i g n a l  r e c e p t i o n  of t h e  SSR VOR a t  
var ious  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. 
During t h e s e  tests a descen t  from 12.000 f e e t  m-s.1. was 
commenced approximately 11 NM west of t h e  crash s i te  inbound 
on t h e  Juneau l o c a l i z e r  course. A descen t  rate of 
apFroximately 4,100 ft./min. was maintained t o  an  a l t i t u d e  
of 2,500 feet  m.s.1. A t  a distance of 3 NM west of t h e  
c rash  s i te ,  l o s s  of warning f l ag  c u r r e n t  was recorded, and 
C D I  cross p o i n t e r  f l u c t u a t i o n  was fol lowed by a c e n t e r i n g  of 
t h e  cou r se  indicator  ( C D I ) .  
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course to  t h e  a c c i d e n t  si te a t  a l t i t u d e s  of 5,000 feet 

Test f l i g h t s  were conducted inbound on t h e  l o c a l i z e r  

m.s.1. and 4,000 f e e t ,  m.s.1.. r e s p e c t i v e l y .  A t  5,000 f e e t ,  
t h e  inbound run was started a t  7 NM west of the si te.  
Warning f l a g  *l~opsa* were recorded a l l  a long  the  run,  and 
sweepinq a c t i o n  of t h e  CDI  occurred a t  1.3 NM west of t h e  

d i s t a n c e  o f  17 NM west o f  t h e  crash site. Karning f l a g  
s i te .  A t  4,000 f e e t ,  m.s.l., t h e  run  was started from a 

occurred a t  1.9 NM west of t h e  site. 
llpopso' began a t  10  NM west, and sweeping a c t i c n  of t h e  C D I  

Add i t i ona l  f l i g h t  t e s t i n q  of the SSX DVOR was 
conducted on September 27, 28, and 29, 1971, tc d u p l i c a t e  

t h e  acc iden t .  The modulation leve l  of t h e  t r a n s m i t t e r  was 
as closly a s  possible 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 

set t o  correspond w i t h  t h e  ou tpu t  a t  t h e  time of the  
acc iden t .  Add i t i ona l ly ,  t h e  FIDO s a b e r l i n e r  aircraft used 

r e c e i v e r  similar t o  t h e  one i n s t a l l e d  i n  N2969G. 
i n  these tests was equipped wi th  a C o l l i n s  (Mcdel 51RV1) VOR 

A l l  o f  t h e  tests performed showed a normal o p e r a t i o n  
of the s t a t i o n  and, a l thcugh  t h e r e  were a r e a s  o f  marked 
course  rouqhness,  nc ou t- cf- to le rance  c o n d i t i o n s  were noted. 

s c u r i o u s  Radio S i q n a l s  

I n q u i r i e s  were made of t h e  military a u t h o r i t i e s  
concerning possible e l e c t r o n i c  or e l e c t r o n i c  coun te r  measure 
(ECM) a c t i v i t y  i n  t h e  Juneau area a t  t h e  time of t h e  

acc iden t .  It was reported t h a t  no such a c t i v i t y  was i n  
progress n e a r  Juneau a t  t h e  time. 

radio 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 g e c i a l  r a d i o  
To determine i f  there might  have been i n t e r f e r i n g  

f requency and i n t e r f e r e n c e  measuring examinat ions  were 

were used for mcni tc r ing  s igna l s .  The frequency range from 
conducted. Five d i f f e r e n t  l o c a t i o n s  around Sisters I s l a n d  

t h e  p o r t i o n  of t h e  band around 1 1 4  MHz. No i n t e r f e r e n c e  to 
1 0  MHz t o  40,880 MHz was covered w i t h  p a r t i c u l a r  emphasis on 

t h e  VOR s i g n a l  was detected a t  any of t h e  loca t ions .  

Cons idera t ion  was also g iven  t o  t h e  p c s s i b i l i t y  of  
passenger o p e r a t i c n a l  e l e c t r o n i c  dev ices  caus ing  
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  nav iga t ion  system. Tests 
were conducted by Alaska A i r l i n e s  i n  which a number of 
d i f f e r e n t  models of t r a n s i s t o r  r e c e i v e r s  ( r ad ios )  were 
operated 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  passenger  
cakin ,  cockpit, and cargo  compartments, No effect was no ted  
on t h e  a i rc ra f t ' s  nav iga t ion  in s t rumen t s  du r ing  t h e  tests. 
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accuracy of radio nav iga t ion  b e a r i n g s  was ccns idered .  Our 

occurred pricr t o  t h e  date of t h e  a c c i d e n t . b u t  t h a t  electro- 
i n v e s t i q a t i o n  disclosed t h a t  solar f lare  a c t i v i t y  had 

normal l e v e l  a t  t h e  time cf the acc iden t .  Add i t i ona l ly ,  t h e  
magnetic 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 sened  t o  a below 

navigat ion 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 rcraf t  u s e r s  
normal performance cf s e v e r a l  r a d i o  communication and 

concludes 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 t  t h e  time and on t h e  day  of t h e  acc iden t .  While t h e  Board 

accident ,  n e v e r t h e l e s s ,  t h e  Eoard b e l i e v e s  t h a t  f u r t h e r  
research concerning t h e  r e l a t i o n s h i p  of s o l a r  f lare a c t i v i t y  
t o  e lec t romaqnet ic  d i s r u p t i o n s  i n  connec t icn  wi th  t h e  
t ransmiss ion of radio, n a v i q a t i o n a l  and l and ing  a i d s  is 
needed and encourages such research .  

2. ANALYSIS AND CONCIUSIONS 

2.1 Analvsis  

A i r l i n e s  F l i g h t  1866 was o p e r a t i n g  r o u t i n e l y  as  it 
Based on a l l  a v a i l a b l e  evidence,  it aFFears  t h a t  Alaska 

progressed cver its r o u t e  of f l i g h t  from Yakutat  t o  t h e  
Pleasant  I n t e r s e c t i o n  i n  the Juneau area. The a i r c r a f t  was 
airworthy, mainta ined FroFerly,  and capable  of normal 
operat ion 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  regard 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 

q u a l i f i e d  f o r  t h e  o p e r a t i c n  invclved.  There was no crew 
communications e q u i p e n t .  The crew was cert i f icated and 

incapac i t a t i on ,  nor  were there any cther f a c t o r s  t h a t  might  
have i n t e r f e r e d  wi th  t h e  crew's physical a b i l i t y  t o  perform 
the i r  t a sks .  The CVR r eadou t  r evea l ed  no Evidence of crew 
suspicion cr concern a t c u t  aircraft  performance. 

Cor re l a t i on  between the  CVR readout  and t h e  approximate 
f l i q h t F a t h  der ived  from the f l i g h t  data reccrder traces 

f l i g h t l s  progress occurred a t  1201:03 when t h e  c a p t a i n  told 
shows t h a t  t h e  first, unmistakable abnormal i ty  i n  t h e  

t he  first o f f i c e r ;  11 Okay, you're Howard," a l though  t h e  
a i r c r a f t  was a c t u a l l y  about 9 NM west of Howard. S ince  
prior CockFi t  conversa t ion  i n d i c a t e s  t h a t  t h e  c a p t a i n  had 
set the 3530 radial (Howard I n t e r s e c t i o n )  i n t o  h i s  CDI,  it 

information t h a t  seemed t c  be correct, b u t  was i n  error by 
apgears t h a t  t he  crew degended on a d i s p l a y  of n a v i g a t i o n a l  

about 450. Similar e r r cneous  i n d i c a t i o n s  of F rcg re s s  a long  
t h e  l o c a l i z e r  c c 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  
conversat ion d e a l i n g  wi th  t h e  pass ing  of Iiockledge and 



E a r l o w  I n t e r s e c t i o n s ,  a l though  t h e  a i r c r a f t ,  i n  f a c t ,  never  
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prcqressed a s  f a r  a s  Hcward. 

Following t h e  c l e a r a n c e  t o  make a . l o c a l i z e r  approach 
i n t o  Juneau,  t h e  aircraft 's  d e s c e n t  from holding p a t t e r n  

appropriate i n t e r s e c t i o n s ,  as d i sp l ayed  on the n a v i g a t i o n a l  
a l t i t u d e  was p r e d i c a t e d  on t h e  crew's r e c o g n i t i o n  of t h e  

a s s o c i a t e d  w i t h  these i n t e r s e c t i o n s .  
i n s t rumen t s  i n  the cockpit ,  and the minimum a l t i t u d e s  

The weather i n  t h e  v i c i n i t y  of t h e  a c c i d e n t  s i te  was 
c h a r a c t e r i z e d  by multilayered c loud  coverage wi th  t h e  bases 
between 1.000 and 1 ,500 feet m.s.1. These c o n d i t i o n s  would 

as well as t h e  mountain pEakS a t o v e  t h e  lower cloud layer, 
have obscured the t e r r a i n  below t h e  aircraft 's f l i g h t p a t h ,  

thereby prevent ing  any v i s u a l  d i scovery  of t h e  mis lead ing  
n a v i g a t i o n a l  d i s p l a y  which r e s u l t e d  i n  t h e  premature d e s c e n t  
below o t s t a c l e- c l e a r a n c e  a l t i t u d e .  Nei ther  t h e  CVR nor  t h e  
FDR showed any evidence of a las t- second  awareness on the 
p a r t  of t h e  crew t h a t  a mishap was imminent. 

a i r c r a f t  from t h e  r i g h t  seat and t h a t  he was us ing  h i s  VHF 
It was e s t a b l i s h e d  t h a t  t h e  first officer was f l y i n g  t h e  

n a v i q a t i o n a l  equipment and in s t rumen ta t ion  t o  keep t h e  
aircraft a l i g n e d  wi th  the c e n t e r l i n e  of t h e  l o c a l i z e r  
course;  t h e  f a c t  t ha t  he had no appa ren t  protlem i n  
remaining on or  nea r  the c e n t e r l i n e  i n d i c a t e s  t h a t  a l l  of 
h i s  ( f i r s t  officer's) VOR/ILS related equipment was 
o p e r a t i n g  properly whi le  tuned t o  t h e  l o c a l i z e r .  

According t o  the Cockpit  conversa t ion ,  t h e  c a p t a i n  used 
h i s  VHF n a v i g a t i o n a l  equipment i n  con junc t ion  wi th  t h e  SSR 
VOli t o  check t h e  f l i g h t ' s  prcgrfss a long  t h e  l o c a l i z e r  by 
s e t t i n g  t h e  appropriate i n t e r s e c t i o n  radials. Therefore, 
the de t e rmina t ion  of t h e  c a u s a l  mechanism i n  t h i s  a c c i d e n t  
must i n c l u d e  a r e s o l u t i o n  of t h e  ques t ion :  How cou ld  
e r roneous  n a v i g a t i o n a l  s i q n a l s ,  mal func t ion ing  aircraft  
equipment, or misuse of t h e  equipment involved,  have g iven  
the  c a p t a i n  a false i n d i c a t i o n  o f  t h e  a i r c r a f t ' s  p o s i t i o n  
a long t h e  l o c a l i z e r  f l i g h t p a t h ?  

I n  the  absence of r ea sons  to favo r  any cne area as t h e  
most promisinq avenue of i n v e s t i q a t i o n ,  f i v e  hyEotheses were 

t y p e  of bea r ing  e r r o r  or n a v i g a t i o n a l  i n s t rumen ta t ion  
developed, encompassing p o s s i b l e  f a i l u r e  modes i n  uh ich  t h i s  

p r e s e n t a t i o n  could  be ccmpatible with t h e  f i n d i n g s  of t h i s  
case. These f i v e  hypotheses can be summarized a s  follows: 

1. Malfunctioning DVOR. 
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2. Malfunctioning 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- compatibil 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. Cpera t iona l  f a c t o r s .  

The fol lowinq r e s u l t s  were obta ined  fror a n a l y t i c a l  
eva lua t ion  of t h e  f a c t u a l  evidence and tests and research 
concerning 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 .  

1. Malfunct ionina CWR 

F l i q h t  t e s t i n g  of a l l  grcund 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 ,  i n c l u d i n g  the 'SSR VOR, 
showed t h a t  a l l  fac i l i t ies  were o p e r a t i n g  ncrmally. 

special f l i g h t  t es t s  subsequent t o  t h e  mishap r evea l ed  
Routine f l i g h t  i n s p e c t i o n s  prior t o  t h e  a c c i d e n t  and 

no malfunct ions ,  f a u l t s ,  or d i s c r e p a n c i e s  ccncern ing  t h e  

which would have been necessary  t o  p o d u c e  t h e  
SSR VOR t h a t  can be related t o  t h e  large bear ing  e r r o r  

c o n d i t i c n s  cf the acc iden t .  

r e l a t i o n  i s  n o t  a c o n s t a n t  error. The ampli tude or size 
The degree of error as de f ined  by t h e  CVR/FDR cor- 

of t h e  errcr decreases s l i g h t l y  i n  va lue  f o r  each 

t he  map p o s i t i c n s  cf the  i n t e r s e c t i o n  and t h e  p lot ted 
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 ta in .  A comparison of 

i n t e r s e c t i o n s  p o s i t i c 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  as fc l lows:  

The crew's i d e n t i f i c a t i o n  of Howard I n t e r s e c t i o n  
occurs  on t h e  3060 r ad ia l  of SSR. T h i s  p o s i t i o n  is 
a c t u a l l y  470 counterclcckwise  from the  a c t u a l  radial  
p o s i t i o n  of Howard as  viewed from t h e  SSR VCR. 

which is i n  e r r o r  by 430 counterclockwise  from t h e  VOR 
Rockledge is i d e n t i f i e d  on t h e  3230 radial  of SSR 

r e l a t i v e  t o  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 .  

is i n  error ky 350 counterclockwise  from t h e  VOR 
Earlow is i d e n t i f i e d  on t h e  3400 r ad ia l  of SSR which 

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  as  
i d e n t i f i e d  by the  c a p t a i n  are approximately 9 miles west 
of t h e i r  a c t u a l  Fos i t ions .  
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The three p o s i t i o n s  where t h e  crew 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  can  k e  called error 
poin t s .  Consider ing t h e  amplitude and a n g l e  of t h e s e  
error po in t s ,  then,  t hey  can  be -Flatted i n  p o l a r  

the compass d i r e c t i c n  of t h e  error and on a scale 
coord ina t e  form, i.e., plot ted from t h e  c e n t e r  p o i n t  i n  

r e p r e s e n t i n q  t h e  maqnitude o f  t h e  error. 

i n t e r e s t i n g  t c  note ,  t h a t  a l i n e  connec t ing  these p o i n t s  
&hen these error p o i n t s  a r e  so depicted, it is  

forms an arc rshich, when extended t o  a f u l l  circle, 
passes through t h e  c e n t e r  p o i n t  of t h e  p l o t  which, i n  
t u r n ,  r e p r e s e n t s  t h e  geoqraphic  p o s i t i o n  of 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 he  3000 radia l  
of t h e  p o l a r  p l o t ,  which i n  t h i s  case would be t h e  3000 
rad ia l  of SSR. T h i s  r e s u l t a n t  a n a l y t i c a l  cu rve  (circle) 
is comFarable i n  shape t C  t h e  normal "duantal  errornn 
curve  a s s o c i a t e d  w i t h  DVCR s t a t i c n s .  

The d u a n t a l  error, or counterpoise g/ effect course 
error, i s  p r e s e n t  i n  a l l  s i n g l e  sideband CVCR f a c i l i t i e s  
and is caused ky a v a r i a t i o n  i n  ampli tude of t h e  
sideband s i g n a l .  T h i s  v a r i a t i o n  is caused 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 off t h e  coun te rpo i se  
s u r f a c e  a t  t h e  programmed 300 C.P.S. The r e s u l t a n t  
cou r se  error is  maximum nega t ive  a t  bea r ing  p o s i t i o n s  of 
3600 magnetic and maximum p o s i t i v e  a t  bea r ing  p o s i t i o n s  
of 1800 magnetic. These e r r o r s  decrease to  ze ro  a t  
bear ing  p o s i t i o n s  cf 900 and 2700  magnetic. The 
r e s u l t a n t  d u a n t a l  e r r o r  curve,  when p l o t t e d ,  forms two 
f u l l  circles oriented on a nor th- south a x i s  and 
extendinq through the VOE pos i t i on .  

detailed system error measurements between a s t anda rd  
rata were ok ta ined  from FAA test r e p r t s  which 

Doppler VOR f a c i l i t y  and a C c l l i n s  model 5 1 R V 1  VHF 
nav iga t ion  r ece ive r .  The maximum system error shown 
( inc lud inq  d u a n t a l  error) was f 1.20. 

qrossly i n  exces s  of t h e  expected d u a n t a l  error and 
Although t h e  hear ing  e r r o r s  noted i n  t h i ,  e case were 

o r i e n t e d  on a bea r ing  cf 3000 rather t h a n  3600, t h e  

t h e  c o i n c i d e n t a l  similarities i n  t h e  shape cf  t h e  error 
unique mathmatical  r e l a t i o n s h i p  of t h e  errcr p o i n t s  and 

curves  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  
bea r ing  errors c 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  perhaps  t h e  changing sea l e v e l  
c o n d i t i o n s  around t h e  SSR f a c i l i t y  cou ld  i n f l u e n c e  t h e  
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A f l i g h t  test was conducted under t k e  same t i d a l  
cond i t i ons  (high t i d e )  which e x i s t e d  a t  t h e  time of t h e  

nav iga t iona 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  
acc iden t  and us ing  t h e  same t y p e  C o l l i n s  VHF 

of AS66 was s imula ted  and no bear ing  e r r o r s  were 
from t h e  shelf  stock c f  Alaska A i r l i n e s .  The f l i g h t p a t h  

e x i s t s  and t h a t  t i d a l  a c t i o n  has  no e f f e c t  on s i g n a l  
detected. It appears t h a t  no measurable d u a n t a l  error 

r e f l e c t i v i t y .  

It was also noted t h a t  t h e  t e a r i n g  e r r o r  exper ienced 

This would have caused an e r r o r ,  of 240 a t  t h e  W q Q  
by AS66 reached a maximum near  t h e  3000 radia l  of SSR. 

monitor located a t  the  f a c i l i t y  and, accord ing ly ,  should 
have triggered an alarm s i n c e  t h e  t o l e r a n c e  of p l u s  o r  
minus 10 was exceeded. The monitor d id  n o t  alarm a t  t h e  
time of the acc iden t .  

I n  a d d i t i o n  t o  a l l  of t h e  f l i g h t  tests t h a t  were 
conducted on t h e  DVOR, t h e  e n t i r e  f a c i l i t y  was in spec t ed  

d i scxepanc ies  or unusual  c o n d i t i o n s  were found t h a t  
by t h e  i n v e s t i g a t i n g  team fo l lowing  t h e  acc iden t .  NO 

could be r e l a t e d  t c  a possible Froblem w i t h  t h e  DVOR. 

t o  be o p e r a t i n g  Froper ly .  
Funct ional  t e s t i n g  of the  monitcr  alarm system showed it 

f a i l u r e s  or c h r o n i c  mal func t ions  t h a t  would sugges t  any 
A review of t h e  SSR f a c i l i t y  logs r e v e a l e d  no 

Althouqh a f lood ing  of t h e  DVOR d i s t r i b u t o r  F i t  occur red  
Froblem areas t h a t  could be related t o  t h i s  acc iden t .  

on February 21, 1971, no r ea sons  were found t o  associate 
this cccur rence  wi th  a F o s s i b l e  s t a t i o n  malfunct icn on 
September 4, 1971. 

C f  t h e  d i f f e r e n t  f l i g h t s  on Sepember  4th ,  which 
used t h e  SSR DVOR wi thout  Froblems related t o  t h e  ground 
equipment. none i s  Frcbakly more s i g n i f i c a n t  t h a n  t h e  
Canadian f l i g h t  (CF-LOO) which crossed SSR, sou theas t -  
bound a t  1146,  or 23 minutes before the  acc iden t .  S ince  
this f l i g h t  was estimated t o  a r r i v e  a t  t h e  Level I s l a n d  
VOR 30 minutes  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 cf t h e  a i r c r a f t ' s  two VCR r e c e i v e r s  
would s t i l l  be tuned t o  SSR DVOR a t  1201, or 1 4  minutes  
a f t e r  pass ing  SSR. The f a c t  t h a t  t h e  crew of CF-LOO 
observed no aknorma l i t i e s  w h i l e  u s ing  SSR, and t h a t  no 



s i g n i f i c a n t  cou r se  d e v i a t i c n s  were r e q u i r e d  when 
swi tch ing  from t h e  SSR outbound cour se  r a d i a l  t o  t h e  
Level I s l a n d  inbcund course ,  t e n d s  to,  v e r i f y  a normal 
o p e r a t i o n  of the  SSR f a c i l i t y  a t  t h e  time t h a t  t h e  
c a p t a i n  c f  AS66 was appa ren t ly  observ ing  t he  "false" 
Howard I n t e r s e c t i o n .  Th i s  would imply t h a t  t h e  Canadian 
f l i q h t  was us ing  SSR v i t h  no apparen t  problems a t  t h e  
time t h a t  the c a p t a i n  of AS66 was a p p a r e n t l y  observ ing  
the  "false ' '  Howard I n t e r s e c t i o n .  
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cases 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 nvo lv ing  t he  SSR 
Subsequent t o  the acc iden t ,  t h e r e  were two regorted 

DVOR, one on t h e  day o f  the  a c c i d e n t  and t h e  o t h e r  1 
week later.  However, i n v e s t i g a t i o n  of these reported 
cccur rences  r evea l ed  t h a t  bo th  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. 

450 n a v i g a t i o n a l  e r r o r  a t  Annette I s l a n d  VOR was 
Seve ra l  months a f t e r  t h e  acc iden t ,  an approximate 

reForted. AttelrptS t c  d u p l i c a t e  t h e  e r r o r ,  u s ing  the 
equipment invclved,  have been unsuccess fu l .  T h i s  
i n c i d e n t  is still under i n v e s t i g a t i o n .  

'Ihus, despite e x t e n s i v e  f l i g h t  tests, f requency 
spectrum a n a l y s i s ,  and c l o s e  obse rva t ion  of t h e  SSR 
f ac i l i t y  s i n c e  t h e  day of t h e  acc iden t ,  it has  been 
impossible t c  s u t s t a n t i a t e  t h e  occur rence  of a temporary 
and s e l f - c o r r e c t i n g  malfunct ion of such a magnitude as 
to  cause  t h e  bearing e r r o r s  i n  ques t ion  wi thou t  
t r i g g e r i n g  any alarm system on t h e  ground o r  i n  t h e  air .  
However, it i s  well known t h a t  t r a n s i e n t  f a u l t s  have 
occurred i n  mcst t y p e s  o f  e l e c t r o n i c  dev ices  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  of a similar 
f a u l t  i n  t h e  SSR DVOE cannot be r u l e d  o u t  summarily. 

2. B l f u n c t i o n i n q  A i r c r a f t  Naviaa t iona l  E s u i m e n t  

Examination of the 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  both the  c a p t a i n ' s  and 
the  first o f f i c e r ' s  VEF nav iga t ion  r e c e i v e r s  were tuned  
to  t h e  Juneau l c c a l i z e r  frequency (109.0 MHz) a t  impact. 
Throuqh examination and e v a l u a t i o n  of t h e  recovered ADF 
components, it was determined t h a t  t h e  NO. 2 ADF 
r e c e i v e r  was tuned t o  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 frequency s e t t i n g  
of 216 kHz which does n o t  correspond t o  a n y  of t h e  
n a v i g a t i o n a l  a id  faci l i t ies  i n  t h e  Juneau a rea .  

the test  method used (4 kHz dev ia t ion )  it can reasonably  
However, a l lowing f c r  a p o s s i b l e  s l i g h t  inaccuracy  i n  
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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  
the  Coghlan I s l and  NEE (212 kHz). 

Although it was established t h a t  the c a p t a i n ' s  VHF 
nav iga t ion  r e c e i v e r  c o n t r o l  head was selected t o  109.9 
MHz, examination of t h e  NO. 1 CME added some i n s i g h t  to  
t h i s  cbserva t ion .  The frequency c o n t r o l  u n i t  of t h i s  
DME showed t h a t  t h e  e lec t romechanica l  channel ing 
mechanism was i n  t h e  process o f  channe l ing  when impact 
occurred. Consider ing t h a t  t h e  maximum time requ i r ed  
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  10  seconds, it would i n d i c a t e  
t h a t  t h 9  l o c a l i z e r  f requency had been selected j u s t  
moments before the  crash. T h i s  f i n d i n g  would t end  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 as  
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  last  
approach f i x ,  would no longe r  need SSR for  p o s i t i o n  
checks and would t h e n  w a n t  both 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. 

ex tens ive  damage a t  i a p a c t ;  however. a l l  of these u n i t s  
A l l  of t h e  n a v i g a t i o n a l  r a d i o  comgonents r ece ived  

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 format ion  de r ived  from t h e  
examination appeared t o  c o i n c i d e  wi th  t h e  o p e r a t i o n a l  
circumstances of t h e  f l i g h t .  

t h e  l o c a l i z e r  course  *;ere being  conducted by t h e  c a p t a i n  
Eecause the  de t e rmina t ions  of i n t e r s e c t i o n s  a long  

on t h e  No. 1 VIW nav iga t ion  receiver, a detailed 
disassembly and examination was performed cn  t h i s  u n i t .  
Ey r eF lac ing  broken cr damaged Farts  it was possible t o  

was plugged i n t o  a 5 1 R V- 1  stock c h a s s i s  f c r  f u n c t i o n a l  
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 g  ccndi t ion .  The r e c e i v e r  

t e s t i n g .  Under these c o n d i t i o n s  t h e  51X-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 ion ,  and 
the 344F-1 automat ic  VOR in s t rumen ta t ion  a l l  performed 
normally. It was noted t h a t  t h e  number cf components 
requi red  t o  r e p l a c e  t h e  damaged or missing 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 c n ,  r ep re sen ted  o n l y  

equipment. X-ray and v i s u a l  a n a l y s i s  o f  t he  damaged 
a smal l  percentage of t h e  t o t a l  par ts  c o n t e n t  of the 

pa r t s ,  i nc lud ing  crystal  Y-21, i n d i c a t e d  t h a t  t h e  damage 
was incu r red  by c r a s h  imFact. 

r e l a t e d  C D I  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  
Another t h e c r y  ccncerning t h e  r e c e i v e r  and i ts 

t h e  VOR an tennas  (located i n  t he  v e r t i c a l  s t a b i l i z e r  
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p in )  could have caused t h e  bear ing  errors. Examination 

c o r r o s i o n  p r e s e n t  t o  cause  d i sc repanc ie s .  
of this antenna i n d i c a t e d  t h a t  there was i n s u f f i c i e n t  

One o t h e r  c o n s i d e r a t i o n  for a possible source  of t h e  
bear ing  e r r o r  was t h e  w i r ing  i n  t h e  aircraft  from the  
r e c e i v e r  t o  t h e  CDI c i r c u i t .  Wiring f o r  this c i r c u i t  

the  CDI ComFonent. Through a n a l y t i c a l  f a u l t  s t u d i e s  it 
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  

was shown t h a t  a short c i r c u i t  i n  t h i s  w i r ing  to  t h e  
a i r c r a f t  ground could r e s u l t  i n  a two-cycle (quadran ta l )  
error curve  t h a t  crosses the  z e r o  e r r o r  l i n e  a t  200,  
120°. and 300° hearings.  A peak errcr of 450 i s  
manifes ted when t h e  load r e s i s t a n c e  i s  40 chms, and 330 
when t h e  load  r e s i s t a n c e  i s  100 ohms. 

The to ta l  d e s t r u c t i o n  of t h e  aircraft precluded any 
examination of t h e  i n t e r n a l  wi r ing ,  and, therefore, t h i s  
F o s s i b i l i t y  could n c t  De assessed. The records of t h e  
C o l l i n s  Radio Compny  and The Boeing Company were 
reviewed t o  see if a f a u l t  of t h i s  tyge  i n  similar 
equiptent had e v e r  occurred p r e v i o u s l y .  No in format ion  
vas found r e l a t i n g  to this type of f a u l t .  

I n  view of t h e  fact  t h a t  t h e  a i r c r a f t  had been 
nav iga ted  safely 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 can be assumed t h a t  if a short  c i r c u i t  
of t h i s  t ype  had occurred,  it would have had t o  happen 
a f t e r  t h e  aircraft a r r i v e d  a t  t h i s  Po in t -  Moreover, a 

r e s u l t  in a v a r i a b l e  va lue  ( r e s i s t a n c e )  and, t h e r e f o r e ,  w i r ing  short c i r c u i t  of this t y F e  would most Frobably 

t h e  r e s u l t i n g  bear ing  errors would t end  t o  be 
i n c o n s i s t e n t  and errat ic i n  consonance w i t h  changing re- 
s i s t a n c e  l e v e l s .  The n a t u r e  of the bea r ing  error 
manifes ted i n  t h i s  case, therefore, would t e n d  to  
d i scoun t  t h i s  t y p e  of f a u l t  as the  SCurce of the 
problem. 

I n  summation, no evidence was found or ana lys i s  
developed which would s u t s t a n t i a t e  t h a t  malfunct ioning 
nav iga t ion  equipment aboard N2969G caused the bea r ing  
errors. However, t h e  Board r ecogn izes  t h e  fact  t h a t  
d e s t r u c t i o n  of t h e  a i rc ra f t  a t  imFac t  might have 
destroyed evidence t h a t  otherwise could  have po in t ed  t o  
a f i n d i n g  i n  t h i s  area. 

1 

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

MHz t o  40,880 MHz f a i l e d  t o  detect t h e  presence of any 
Monitoring of s i g n a l s  i n  the  frequency range  from 1 0  

spur ious  s i g n a l s  i n  and around Sisters I s l a n d  t h a t  would 
have affected t h e  DVOR s igna l .  Fu r the r ,  it was reported 
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  
was being carried o u t  i n  t h e  Juneau area which could  
have a f f e c t e d  t h e  SSR signal. 

Eased on t h i s  in format ion  it is 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 sFons ib l e  f o r  t h e  bear ing  errors 
experienced by AS66. 

4. Non-ComPatilAlitv between Comler VOR and a i r c r a f t  
n a v i a a t i c n  r e c e i v e r s  

W R ,  t h e  q u e s t i c n  a r o s e  as t o  t h e  g e n e r a l  c c m p a t i b i l i t y  
Since t h e  SSR f ac i l i t y  was a s i n g l e  s ideband Doppler 

between t h e  s t anda rd  VHF nav iga t ion  r e c e i v e r  and t h e  

Compatibil i ty i n  t h i s  respect appl ies  t o  t h e  f a c t o r s  
s i gna l  genera ted  bY a Coppler t r a n s m i t t e r .  

involved i n  t he  t r ansmis s ion  of VOR s i q 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  Frocess ing  these s i g n a l s .  

A comparsion between t h e  convent iona l  and Doppler 
VOR's shows t h a t  t h e  convent iona l  s t a t i o n s  t r a n s m i t  a 

The sideband f r equenc ie s  should be 1 0  kHz a t c v e  and 1 0  
s i n q l e  carrier frequency wi th  two s ideband f requenc ies .  

bandwidth of 20 kHz. T e s t i n g  of c e r t a i n  convent iona l  
kHz below t h e  carrier s i q n a l ,  t h u s  prov id ing  a f u l l  

VOR s t a t i o n s  has  s h o w  t h a t  a d d i t i o n a l  s idebands  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  
extend above and below t h e  carriers i n  1 0  kHz increments  
and can i n c r e a s e  t h e  tandwidth t o  UFWardS of 60  kHz. 
Thus, w i t h  t h e  a l l o t t e d  bandwidth sFacing cf 50  kHz, I/ 
a frequency ove r l aF  i n t o  an a d j a c e n t  channe l  is possible 

produce e r roneous  nav iga t ion  in format icn .  
and t h e  i n t e r n a l  p rocess ing  wi th in  t he  r e c e i v e r  may 

s i n g l e  sideband frequency e i t h e r  10 kHz a tove  or 10  kHz 
The Doppler VOR t r a n s m i t s  a carrier s i g n a l  w i t h  a 

below t h e  carrier. As i n  t h e  case of t h e  convent iona l  
VOR, it is possible fcr ex t raneous  modulations t o  be 
produced i n  t h e  CopFler 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  area has shown t h a t  these emis s ions  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  genera ted  i n  t h e  
convent ional  VOR s t a t i o n s .  Thus, f requency band overlap 
does n o t  appear t o  be a s i g n i f i c a n t  Frct lem wi th  the 
Doppler VOR. 

V 



- j 

- 30 - 

Similarly,  it would appear t h a t  t h e  emiss ion of 
ex t raneous  s i g n a l s  from t h e  VOR s t a t i o n  might cause  
problems w i t h i n  a €articular r e c e i v e r ,  degecding on the 
s e n s i t i v i t y  and/or f i l t e r i n g  process of t h a t  receiver 

t h e  t r a n s m i t t e r .  
and t h e  d e f i n i t i o n  of the modulation be ing  produced by 

It should be noted t h a t  while  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 id  
n o t  r e v e a l  t h e  Fresence of any ex t r aneous  modulation,  
d a t a  made a v a i l a b l e  t o  t h e  Eoard subsequent t o  t h e s e  

e x i s t .  I n  t h i s  l i g h t ,  onqoing t e s t i n g  of t h e  SSR s i g n a l  
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 

modulations i n  t h e  U H F  nav iga t ion  r e c e i v e r  is c o n t i n u i n g  
as well as  r e s e a r c h  i n t o  the  e f f e c t s  of ex t r aneous  

as of t h e  date of t h i s  report. Although it is 
anticipated t h a t  t h e  u s e f u l  in format ion  w i l l  be ga ined  

these components, it is doub t fu l  tha t  any forthcoming 
so as t o  f u r t h e r  imFrcve t h e  accuracy and r e l i a b i l i t y  of 

data can r e s o l v e ,  w i t h  any degree of c e r t a i n t y ,  t h e  
cause  of t h i s  acc iden t .  

Extensive  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  the presence  of any ex t r aneous  
s idebands  or comFlex modulat 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  u s ing  an 
i d e n t i c a l  model C o l l i n s  51RV1 VBF 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  similar t o  t h o s e  which e x i s t e d  on t h e  
day of t h e  a c c i d e n t  r evea l ed  no problems of t h i s  na ture .  

An a d d i t i o n a l  f l i g h t  test  was conducted i n  which a 

tuned by 50  kHz us ing  SSR VOR. Under t h e s e  c o n d i t i o n s ,  
Bendix VHF nav iga t ion  r e c e i v e r  was deliberately o f f -  

both g l i de  slcpe and  l o c a l i z e r  warning f lags  were 
v i s i b l e  and t h e  C D I  p o i n t e r s  were centered and became 
s t a t i o n a r y .  

t he  toppler  VOR and t h e  C o l l i n s  51RV1 r e c e i v e r ,  it has 
Thus, i f  there i s  any compatibili ty groklem between 

n o t  manifes ted itself i n  t h e  tes t s  and research 
conducted t o  t h i s  date. While it is possible t h a t  a 
t r a n s i e n t  or 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 
possibilities could have occurred,  t h a t  f a c t  cannot  be 

t h e  Eoard. 
s u b s t a n t i a t e d  on t h e  basis of t h e  ev idence  a v a i l a b l e  t o  
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comFetent and qua l i f i ed  for o p e r a t i o n  cf AS66. With the  
It has  a l r e a d y  been e s t a k l i s h e d  t h a t  t he  crew was 

except ion of some ove r tones  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 c t h e r  aircraft. N799Y, affected t h e  
f l i g h t ' s  progress i n t o  t h e  Juneau a rea ,  t h e  recorded 
cockpit conversa t ion ,  i n  g e n e r a l ,  reflects a r e l a x e d  b u t  
b u s i n e s s l i k e  atmosphere. The on ly  appa ren t  d e v i a t i o n  i n  
t h e  crew's r o u t i n e  performance is t h e  a t 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  

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  of a 
procedures were used when tuning- in t h e  d i f f e r e n t  

nav iga t iona l  f a c i l i t y  i s  accomplished 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  or  a t  t h e  j unc t ion  box 
volume c o n t r o l  u n t i l  the NAVAID code s i g n a l  can  be 
i d e n t i f i e d  by the crewmenher performing t h i s  func t ion .  
A l l  of  t h e  radio s i g n a l s  are routed through the radio 

s i g n a l s  can be selected ky t h e  crewmember and t h u s  
junc t ion  boxes i n  t h e  cockpit from which a l l  radio 

picked-up on t h e  CVR. Any incoming radio signal which 
comes through t h e  j unc t ion  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 c t  will s i n . i l a r l y  be recorded on 
the CVR. It is  a c t u a l l y  t h i s  absence of p o s i t i v e  
i d e n t i f i c a t i o n  of s i g n a l s  which makes it impssible t o  

not  occur. T h i s  u n c e r t a i n t y ,  i n  con junc t i cn  w i t h  t h e  
s ta te  categorically t h a t  n a v i g a t i o n a l  t u n i n g  errors d id  

t o  determine t he  f l i g h t ' s  progress a long  t h e  l o c a l i z e r ,  
fact t h a t  t h e  c a p t a i n ' s  C D I  was t h e  primary in s t rumen t  

n e c e s s i t a t e s  a thorough a n a l y s i s  of  procedures  i nvo lv ing  
t h e  t un ing  of t h e  c a p t a i n ' s  VOR r ece ive r .  

A t  about  1149, whi le  t h e  a i r c r a f t  was approaching 
t h e  Berg 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  first 
o f f i c e r  t o  go t o  t he  0930 radial  of t h e  Sisters VQR. 
The c a p t a i n  k e p t  h i s  VOR receiver tuned  t o  Yakutat  t o  
check passage of Berg. u s ing  t h e  DME d i s t a n c e  (120 NM) 
from Yakutat. S h o r t l y  thereafter, t h e  f l i g h t  r e p o r t e d  
l eav ing  23,000 feet  and was cleared 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: " Presen t  
time no d e l a y  expected.'' The r e c e p t i o n  of t h e  Yakutat  
VOR u s u a l l y  becomes marginal  sou theas t  cf t h e  Berg 

f i r s t  officer was tuned  to  t h e  Sisters W R ,  it i s  
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 ince  t h e  

possible t h a t  t h e  c a p t a i n  tuned i n  the Juneau l o c a l i z e r  
a f t e r  pass ing  Berg, i n  r e a d i n e s s  for a ho ld ing  p a t t e r n  

might have been intended t o  convey t h i s  r ead ines s .  The 
a t  P l easan t .  His remark, " I ' m  set up," a t  1154:40, 

d i s t a n c e  from  erg 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 involved,  for  

about 2 minutes,  i n  h i s  first r e l a y  o f  ccmmunications 

three-way communication ended, t h e  first c f f i c e r  asked 
between Anchorage ARTCC and N799Y. J u s t  kefore t h i s  

t h e  cap ta in :  "You p u t  yours  kack  on Sisters, Elease Dick  

a u d i b l e  response.  The f c r egc ing  s u g g e s t s  t h a t  t h e  first 
. . . zero  n i n e  three ."  The c a p t a i n  did n o t  make an 

off icer ,  whi le  t h e  c a g t a i n  was occupied wi th  N799Y's 
a c t i v i t i e s ,  tuned i n  t he  Juneau l o c a l i z e r  on h i s  own 
receiver. 

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  the c a p t a i n  
to  change frequency,  t h e  f i r s t  o f f i c e r  repeated it 
p a r t i a l l y :  "Crank zero  n i n e  three i n  on yours." 
(1158:03) T h i s  time the  captain answered nYeah." There 
is no i n d i c a t i o n ,  direct  or i n d i r e c t ,  on t h e  cockpit 
vo ice  recorder t h a t  t h e  cap ta in  d i d  t u n e  i n  t h e  Sisters 
VOR pricr t o  or a f t e r  s e t t i n q  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  two impor tan t  q u e s t i o n s  i n  the  
o v e r a l l  a n a l y t i c a l  prccess :  (1) What was t h e  l ikelihood 
of an o v e r s i g h t  i n  t h e  cockpit? and (2) 'IC what e x t e n t  
could an  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 
frequency,  e x p l a i n  t h e  apparen t  sequence of even t s?  

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  sur rcunding  N799Y 
With regard t o  t h e  f i r s t  q u e s t i c n ,  t h e r e  are 

imposed a t  least  an a d d i t i o n a l  worklcad on t h e  crew of 
AS66 and could  have a f f e c t e d  t h e i r  coord ina t ion .  

from t h e  Juneau a i r F o r t  was t h e  r e s u l t  of t h e  i s s u a n c e  
The confus icn  fo l lcwinq  N799Y1s d e p a r t u r e  a t  1144 

and acceptance of an improper c l ea rance ,  ccu,pounded by 
communication diff icul t ies .  The a i r  t r a f f i c  c o n t r o l  
system i s  designed t c  cope wi th  such ccn t ingenc ie s ;  
after- the-fact evidence i n  t h i s  case s u g g e s t s  t h a t  N799Y 
was processed 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  

t o  o t h e r  a i r  t r a f f i c .  Never theless ,  N799Y's a c t i v i t i e s  
d i f f i c u l t y ,  b u t  wi thout  v i o l a t i n g  t h e  a i r s p a c e  a s s igned  

had an immediate e f f e c t  on AS66 ky de l ay ing  its approach 
i n t o  Juneau. T h i s  i n  it8eI.f d id  n o t  F re sen t  a n  unusual  
problem t o  t h e  crew, a l though  it would have been 
annoying for  a, f l i g h t  concerned w i t h  on- schedule 
a r r i v a l .  It is  more impor tan t  t o  ccnsider what 
d i s t r a c t i v e  imFact t h e  u n c e r t a i n t y  abcu t  N799Y1s 
whereakouts might have had on t h e  AS66 crew. 

The crew became aware of N799Y's Froblems a t  about  
1153 ( shor t ly  after  pass ing  the Eerg I n t e r s e c t i o n )  when 
they  heard t h e  Anchorage Center  c o n t r o l l e r  t e l l  N799Y: 
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"That was n o t  ycur  clearance." The c a p t a i n  r e a c t e d  by 

t h e  f l i g h t  was tcld to main ta in  12,000 f e e t  t o  t h e  
remarking: 8aThere1s t rcuble . "  Immediately thereafter 

P leasan t  I n t e r s e c t i o n .  i n s t e a d  of 10,000 'feet. 

about N 7 9 9 Y  involved more t h a n  a possible de lay  when he 
A t  1154:33, t h e  c a p t a i n  showed t h a t  h i s  ccncern 

remarked: "(Wcnder) what the Y a l t i t u d e  he's at." Th i s  
concern was s t rengthened  by t h e  Center  c o n t r o l l e r ' s  

n o t  following h i s  c learance.  I ' v e  got t o  f i n d  o u t  where 
subsequent message t o  AS66: "I 've g o t  an a i r p l a n e  t h a t ' s  

mentioned, 2-minute ccnve r sa t ion  hetween N799Y and the 
he is." T h i s  s ta tement  in t roduced  t h e  earlier- 

t h i s  time t h a t  t h e  ccntrcller's u n c e r t a i n t y  about  
c o n t r o l l e r ,  i n  which AS66 pa r t i c iFa t ed .  It was a lso  a t  

N799Y's p o s i t i o n ,  r c u t e  of f l i g h t ,  and i n t e n t i o n s ,  
became evident .  The knowledge t h a t  N799Y was cl imbing 

and t h a t  communciations wi th  Cente r  were marginal ,  migh t  
somewhere i n  t h e i r  apFroach corridor n e a r  Ccghlan I s l a n d  

t h a t  t h e  safety of h i s  f l i g h t  demanded t h a t  he monitor 
have been s u f f i c i e n t  reascn  f o r  t h e  c a F t a i n  t o  assume 

the development of  t h e  N799Y s i t u a t i o n .  

J u s t  before N799Y made its l a s t  response  i n  t h i s  
three-way ccnve r sa t i cn ,  t h e  f i rs t  off icer  asked 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 
radial.  I n  l i g h t  of t h e  foregoing,  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  shcw an a u d i b l e  
response 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  Frcmptness of 
the c a p t a i n ' s  response and teamwork d i sp l ayed  a t  other 
times. It should  also be noted  t h a t  t h e  second officer 
had a conve r sa t i cn  with a c a b i n  a t t e n d a n t  du r ing  t h i s  
same time period, thereby  p o s s i t l y  de t rac t i rg  from h i s  
monitoring c a p a b i l i t y .  

ment w i th  N799Y cccor red  a t  1157:50, when he s t a t e d  
The s t r o n g e s t  i n d i c a t i o n  of t h e  c a p t a i n ' s  involve- 

emphatically, and without  r e f e r e n c e  t o  p rev ious  c o c k p i t  
conversat ion:  In##, he'd be over  Coghlan I s l a n d ?  tt." The 
c a p t a i n ' s  associates i n d i c a t e d  t h a t  it 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 few 
seconds later  he added, as i f  t c  himself:  I'Elue seventy-  
nine,  Blue seventy- nine a i n ' t  r i g h t . "  The c a p t a i n  was 

r e a l i z e d  t h a t  F a r t  cf N799Y's o r i g i n a l  Frcblem was t h e  
probably s tudy ing  t he  Juneau a r e a  c h a r t  a t  t h i s  time and 

confusion created by t he  u s e  of an airway 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  ccu ld  on ly  add 
to  h i s  concern. s h o r t l y  t h e r e a f t e r  he ackncwledged t h e  
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f i r s t  officer's seccnd r e q u e s t  t o  "crank in"  zero n i n e  
three. 

It is  apparen t  t h a t  the 50-second persod,  marked by 
the f i r s t  officer 's two r e q u e s t s  t o  mcni tor  the  Sisters 
VOR 0930 radial ,  was c r i t ica l  with r ega rd  t o  crew 
coord ina t ion  and t h e  proper t u n i n g  of t h e  c a p t a i n ' s  VOR 
r ece ive r .  The c a F t a i n ' s  s t r o n g e s t  exp res s ion  of d is-  
p leasu re  wi th  N799Y also fa l l s  w i t h i n  t h e  same time- 
span. H i s  t o n e  of vo ice ,  as well as t h e  language used, 
sugges t s  t h a t  h i s  awareness level 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  
existed. T h i s  could have led t o  an o v e r s i g h t  on h i s  
part i n  the  form of s e t t i n g  t h e  0930 Sisters radial 
wi thout  changing t h e  frequency of 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  Sisters 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 ,  

the p o i n t  of the  or iginal  error i f ,  i n  fact, t h e  S S R  
even under t h e  most adverse  circumstances, t h i s  would be 

frequency was n o t  selected on t h e  ca*ain's receiver. 

of t h e  c a p t a i n ,  or t h e  assumption of one, ccu ld  have had 
Before  d i s c u s s i n g  how such an o v e r s i g h t  o n  t h e  part  

a t e a r i n g  on t h e  aFparen t  a c c i d e n t  sequence,  it may be 
well t o  mention t h a t  the cockpit Conversat ion of a l l  
three crewmembers reflects  some degree  of i r r i t a t i o n  
about 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 
is made by t te  first c f f i c e r ,  less t h a n  2 minutes  before 
impact. 

hypo thes i s  which could t e  called 'the d u a l  l o c a l i z e r  
To s i m p l i f y  t h e  a n a l y s i s  of t h e  o p e r a t i o n a l  error 

theory, '  t h e  factors t h a t  would have confirmed or con- 
tradicted t h e  c a p t a i n ' s  belief tha t  he was tuned  t o  t h e  
Sisters VOR w i l l  be listed i n  ch rono log ica l  order, 
s t a r t i n g  i n  t h e  v i c i n i t y  of P leasan t .  

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 
(a) Following t h e  s e t t i n g  of the c a p t a i n ' s  CCI t o  

f l i g h t  of the  a i rcraf t  were such t h a t  h i s  C D I  

t h e  r i g h t  t a  t h e  l e f t  side of the cour se  c u r s o r  as 
la te ra l  d e v i a t i o n  bar would have t e e n  moving from 

t h e  a i rcraf 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 of t h e  d e v i a t i o n  bar would have been 

c r o s s i n q  t h e  0930 radia l  n e a r  t h e  P l e a s a n t  
i d e n t i c a l  tc its movement had t h e  a i r c r a f t  been 

I n t e r s e c t i o n ,  wh i l e  tuned t o  SSR.  
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c a p t a i n ' s  C E I  should also have shown two 
(b) Co inc iden ta l  w i t h  t h e  e v e n t s  i n  (a), the 

the absence of t h e  TWFROM f lag and the presence of 
i n c o n s i s t e n c i e s ,  t ad  he been tuned t o  t h e  l o c a l i z e r :  

t h e  gl ide s l o p e  f l a g .  With regard t o  t h e  TO/FROM 
f l a g  it can be asserted t h a t  it served  no direct 
n a v i g a t i o n a l  purpose i n  t h i s  type  of approach 
procedure. The a ler t ing f u n c t i o n  of t h e  gl ide s l o p e  
flaq becomes debatable when crewmembers are 
condi t ioned  t o  see t h e  g l ide  s l o p e  f l a g  when tuned  

k u t  n o t  w i t h  another .  
t o  a VOR i n  ccn junc t ion  w i t h  one tyFe  cf r e c e i v e r ,  

(c) If  the No. 1 RMI n e e d l e  selector switches of 
both p i l o t s  were set t o  t h e  VOR f u n c t i o n  th roughout  

t h e  **parked** p o s i t i o n ,  i f  t h e  caE ta in  was tuned to  
t h e  approach, t h e  No. 1 need le s  would have been i n  

the localizer. If t h e  crew observed t h e s e  n e e d l e s  
t h e y  would have noted a d i s t i n c t  i ncons i s t ency ,  
except  for  those times when the  Sisters VOR was 
p h y s i c a l l y  lccated o f f  t h e  aircraft 's r i g h t  wing. 

(d) &hen t h e  c a p t a i n  s e t  t h e  3530 radial  (Howard) i n  
h i s  cou r se  i n d i c a t o r ,  a t  1159:03, t h e  a i r c r a f t  was 
sou th  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  d e v i a t i o n  
bar should have pegged t o  t h e  l e f t  of t h e  c o u r s e  
c u r s o r ,  i f  tuned t o  t h e  localizer. When t h e  
aircraft  e n t e r e d  t h e  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 b u t  steady movenent of t h e  
d e v i a t i o n  har from the l e f t  of t h e  c u r s o r  t o  t h e  
cen te r .  I f  tuned  t o  t h e  VCR, t h e  d e v i a t i o n  bar 
should have pegged t o  t h e  r i g h t  of t h e  c u r s o r  when 
t h e  c a p t a i n  set t h e  3530 r ad ia l  and i t ' s  subsequent  
motion would have been from t h e  r i g h t  toward the  
cen te r .  

(e) Between 1204:45 and 1205:35, when t h e  aircraft 
crossed t h e  l o c a l i z e r  beam dur ing  its inbound t u r n ,  
a complete r e v e r s a l  of t h e  c a p t a i n ' s  d e v i a t i o n  bar 
should have cccurred, 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  d e v i a t i o n  
bar should have remained pegged. 

in,** a t  the p o i n t  where t h e  a i r c r a f t  began t o  
(f)  A t  1205:55 t h e  c a p t a i n  stated: Toming  back 

i n t e r s e c t  t h e  no r the rn  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  d e v i a t i o n  bar 
would have started moving from t h e  r i g h t  of t h e  
c u r s o r  toward t h e  c e n t e r ,  j u s t  a s  he  would expect t o  



see w i t h i n  about  1 0 0  frcm the Howard radial. 
Actua l ly ,  t h e  F o i n t  where ha made h i s  obse rva t ion  
was about  160 west of t h e  o r i g i n a l l y  c a l l e d- o u t  
'If alse" Howard. 

where t h e  a i r c r a f t  descended th rough  5.000 feet, t h e  
(9) 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  

l i n e  of s i g 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 
mountainous t e r r a i n  and tha t  below 5 , 0 0 0  feet the  
VOR/localizer warning f l a g  beg ins  t o  ccae i n t o  view 

du r ing  t h e  last 32 seconds of the f l i g h t ,  when t h e  
on t h e  C f I .  There are no i n d i c a t i o n s  on t h e  CVR 

t h a t  t h e  crew cbserved t h i s  warning f l ag .  
a i rcraf t  descended from 4,500 t o  about  2.500 f e e t ,  

(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 
by t h e  c a p t a i n  a t  1201:03, when h e  t o l d  the  first 
officer l@*Kay, you're Howard." The  second passage 
of Howard,. fo l lowing  completion o f  t h e  procedure  
t u r n ,  was n o t  d i scussed  by t h e  crew. The subsequent  
passage of Rockledge and Barlow cannot  be defined 

o f f i c e r ' s  q u e s t i o n s  i n  t ha t  regard sugges t  a c e r t a i n  
clearly i n  t he  crew's ccnversa t ion .  The first 

vagueness i n  t h e  related ins t rument  d i sp l ays .  It 
should also be noted  t h a t  t h e  a i r c r a f t  was n o r t h  of 
t h e  c e n t e r l i n e  of t h e  localizer a t  t h i s  time and 
t h a t  its f l i g h t p a t h  converged toward t h e  c e n t e r l i n e  
a t  an a n g l e  of about  4.50. Consider ing a i rcraf t  
speed and width of l o c a l i z e r  a t  t h i s  p o i n t ,  t h e  
convergence after  Fass inq Rcckledge resolves i n t o  a 
C C I  d e v i a t i o n  bar displacement  rate of one-half-dot 
width  i n  57 seconds (from r i g h t  t o  l e f t ) .  Although 
t h i s  movement of t h e  bar would have been i n  the same 
d i r e c t i o n  as i f  t h e  aircraft were apFroaching t h e  
Barlow I n t e r s e c t i o n ,  t h e  convergence rate of t h e  bar 
would have been cons ide rab ly  slower t h a n  what would 
have been expected normally i f  t h e  r e c e i v e r  were 
tuned t o  SSR VCR. 
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It should also be noted ,  t h a t  i f  tuned t o  t h e  

movement of . d e v i a t i o n  bar i n  p ropor t ion  t o  t h e  
l o c a l i z e r  frequency t h e r e  would have been no 

when t h e  v a r i o u s  i n t e r s e c t i o n  radia ls  were selected. 
manipulat ion of t h e  course  c o n t r o l  knot a t  t h e  times 

Conversely, i f  t uned  t o  t h e  SSR VOR. normal movement 
c f  t h e  cou r se  c o n t r o l  knob should have caused a 
rapid displacement  of t h e  d e v i a t i o n  bar i n  t h e  
d i r e c t i o n  of t h e  selected radials. 
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was tuned t o  t h e  l o c a l i z e r  a t  t h e  time cf the c ra sh ,  
(i) Although t h e  c a p a i n ' s  VHF n a v i g a t i c n  receiver 

it was evidenced t h a t  t h e  f requency selector had 
been manipulated j u s t  a few seconas  before impact. 
Although t h i s  f a c t  i tself does n o t  d ispxove the  d u a l  
l o c a l i z e x  theo ry ,  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 frcm ano the r  frequency to  
t h e  l o c a l i z e r  frequency s h o r t l y  a f t e r  p a s s i n g  

t h e  s t anda rd  ope ra t ing  procedures  wherein t h e  
Earlow. inbound. Th i s  would be i n  acccrdance wi th  

c a p t a i n ,  i f  g l o p e r l y  tuned to  t h e  SSR VOR t o  
determine t h e  approach f i x e s .  would then  change h i s  
r e c e i v e r  to t h e  l o c a l i z e r  frequency a f t e r  passing 
Earlaw l n t e r s e c t i o n  i n  crder t o  mcni tor  f i n a l  
approach cou r se  guidance. Although u n l i k e l y ,  b u t  i n  
s u ~ p o r t  of  t h e  theory ,  it is  F c s s i b l e  t h a t  a f te r  
pass ing  Barlow, t h e  c a p t a i n  might have begun 
s e l e c t i o n  of the.  l o c a l i z e r  frequency i n  a 
per func tory  manner whi le  
communicating w i t h  t h e  Juneau Tower and wi thout  

Freoccupied w i t h  

looking  a t  t h e  f requency selector c c n t r o l  head. 
Cnce the selector had t e e n  moved from its o r i g i n a l  

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  detect 
s e t t i n g ,  it i s  debatable whether or n o t  t h e r e  would 

t h e  fact 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  receiver throughout  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 .  

could have confirmed cr c c n t r a d i c t e d  the c a p t a i n ' s  belief 
The foregoing  d i s c u s s i o n  of some of t h e  factors t h a t  

t h a t  he was tuned t o  t h e  VCR, while i n a d v e r t e n t l y  t uned  t o  
t h e  l o c a l i z e r ,  should make it apparent t h a t  most of t h e  

t r a n s i e n t  i n  na tu re ;  t h e y  c o u l d  have been observed only a t  
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 C I  d i s p l a y  would have been 

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 the act ivi t ies  i n  t h e  cockpi t .  It should a l s o  be no ted  
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 rcraf t  
and h i s  CEI d i s p l a y  (azimuth card) - had been c o n s t a n t l y  
t u r n i n g  for about  4 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  concentxa te  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  bar, rather t h a n  i ts d i r e c t i o n  of 
motion, is d i f f i c u l t  t c  say. 

Although it is  a well-knawn fact  t h a t  the i n t e n s i t y  of 
the s t i m u l u s  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 F a n c i e s  i n  a 
cockpi 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 
progress r e i n f o r c e s  the crew's t r u s t  i n  the i r  ins t ruments ,  
it can ha rd ly  be expected t h a t  a l l  three crewmembers would 
overlook obvious i n c o n s i s t e n c i e s  i n  f avo r  cf what t h e y  

L 
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expected t o  see on the i r  ins t ruments .  Such i n c c n s i s t e n c i e s ,  

normally expected CnI p r e s e n t a t i o n  as well a s  a complete 
in t h i s  case, would i n c l u d e  b a s i c  i n c o n g r u i t i e s  i n  t h e  

the  proper  f requency on t h e  VHF n a v i g a t i o n  r ece ive r .  I n  
deroga t ion  of the v i s u a l  mechanical f u n c t i o n  cf s e l e c t i n g  

view of t h e  p r o f i c i e n c y  standards r e q u i r e d  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  k e l i e v e  t h a t  a l l  of  t h e s e  

these reasons ,  as well as t h e  o v e r a l l  ambiguity of a l l  
h y p o t h e t i c a l  c i rcumstances  could  go by unrecognized. For 

related evidence.  t h e  Eoard concludes  t h a t  there is 
i n s u f f i c i e n t  evidence upon which t o  base a f i n d i n g  t h a t  t h e  
d u a l  l o c a l i z e r  theory  is a c c n t r i b u t i n g  factor. 

Another o p e r a t i o n a l  factor deals w i t h  the de l ay  i n  t h e  

A i r l i n e s  p i l o t s .  T h i s  prompts a s p e c u l a t i o n  on t h e  p o s s i b l e  
i s s u a n c e  of t h e  r e v i s e d  Juneau appoach c h a r t  to Alaska 

might have had on the outcome of t h e  . f l i g h t ' s  premature 
effect t h e  2,900-foot i n c r e a s e  i n  minimum a l t i t u d e  a t  Earlow 

the Barlow I n t e r s e c t i o n  a t  abou t  3,100 feet,  which is very  
descent .  The a i rcraf t  crossed what t h e  c a p t a i n  believed was 

close to the 3,900 feet r e q u i r e d  by t h e  new approach p l a t e .  
The r a t e  o f  descen t  of t h e  aircraft a t  t h i s  time was abou t  

minute i n  the next ,  and f i n a l ,  20 seconds. ImFact occur red  
4,000 feet pe r  minute, changing to  about  3,000 feet per 

assume t h a t  t he  new approach plate  would have made a marked 
a t  t h e  2,475-foot l eve l .  There seems to  be n c  reaaon  t o  

the minimum a l t i t u d e  after pas s ing  Barlow i s  1.000 feet on 
change i n  t h e  f l i g h t ' s  d e s c e n t  profile nea r  Earlow, s i n c e  

t h e  o ld  as  well as  t h e  new p l a t e .  

lack o f  n a v i g a t i o n a l  facil i t ies i n  t h e  Juneau area. The 
T h i s  a c c i d e n t  caused cons ide rab le  d i s c u s s i o n  about  t h e  

Eoara is of the cp in ion  t k a t  o p e r a t i o n a l  procedures  should 
be s c r u t i n i z e d  before condemning t h e  apFroach facil i t ies a s  
t h e y  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 ids  which cou ld  have been used t o  
doublecheck p r o g r e s s  along the  l o c a l i z e r  course: t h e  
Sisters I s l a n d  NDE and the P o i n t  Retreat NEE. Neither was 
used, apFa ren t ly  becau.se it was n o t  &ar t  of t h e  prescribed 
Frocedure. S ince  the  Juneau approach has long  been 
cons idered  cne of the most hazardous with regard t o  t e r r a i n  
and t h e  missed-approach Eoint ,  the FAA should have r e q u i r e d  
t h e  u s e  of a d d i t i o n a l  p o s i t i o n  checks a long  t h e  localizer 
couxse rather than l e a v i n g  it tQ the  d i s c r e t i o n  of 
i n d i v i d u a l  carriers and p i l o t s .  

I n  t h e  cou r se  of t h i s  i n v e s t i g a t i o n  it also came t o  t h e  

tha t  the r e p o r t i n g  of i n c i d e n t s  i nvo lv ing  i r r e g u l a r i t i e s  
Eoard's a t t e n t i o n ,  as it h a s  i n  p rev ious  i n v e s t i g a t i o n s ,  
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noted i n  t h e  use  of n a v i g a t i o n a l  facilities leaves much t o  f te  des i r ed .  Although there is no proven ccnnec t ion  between 

/ o p e r a t i o n a l  i r r e g u l a r i t i e s  of t h e  Sisters I s l a n d  VOR and the 

the proper  and thorough report ing of observed i r r e g u l a r i t i e s  
s u b j e c t  a c c i d e n t ,  the Eoard w a n t s  t o  s t x e s s  t h e  fact  t h a t  

by d a i l y  users of n a v i g a t i o n a l  facil i t ies is t h e  best way t o  
a s su re  t h e i r  con t inued  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 r e s e n t l y  available evidence does n o t  
suppor t  t h e  s e l e c t i o n  of any of them as t h e  mcst Frobable  
exp lana t ion  fo r  t h e  sequence of e v e n t s  l e a d i n g  to  the 

mechanism, t h e  Eoard reiterates the  h i n d s i g h t  lesson l e a r n e d  
accident .  C e s F i t e  t h i s  u n c e r t a i n t y  about  t h e  c a u s a l  

i n  so many accident i n v e s t i g a t i o n s :  t h a t  seemingly minor 
compromises may nega te  t h e  e f f e c t i v e n e s s  o f  t h e  o n l y  
sa feguards  which can i n t e r r u p t  an o t h e w i s e  c a t a s t r o p h i c  
sequence of events .  

2.2 m n c l u s i o n s  

(a) F ind ins s  

1. 

2. 

3. 

4. 

5. 

The aircraft was c e r t i f i c a t e d ,  maintained,  and 
loaded p rope r ly  and t h e r e  was no f a i l u r e  or 

c o n t r o l  systems. 
malfunct ion o f  t h e  aircraft, Fouerp lan ts ,  o r  

The crew was certificated and q u a l i f i e d  for 
t h e  cFe ra t i cn .  

A i r  t r a f f i c  c o n t r o l  handl ing cf AS66 was 
apFroFr i a t e  and i n  accordance wi th  prescribed 
procedures  and s tandards .  

The i s s u a n c e  of an i n c o r r e c t  clearance 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  where its 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 
s e p a r a t i o n  a s  well as 
s t a n d p i n t .  

c aunun ica t ions  

Involvement i n  t h e  H799Y a c t i v i t i e s  and 
awareness of t h e  u n c e r t a i n t y  abou t  t h a t  
a i r c r a f t ' s  whereabouts and i t e n t i o n s  might 
have created a d i s t r a c t i o n  fo5 % rew of AS66. 
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6 .  The crew d i d  no t  use  audio  i d e n t i f i c a t i o n K  

procedures  when t u n i n g  i n  t h e  p e r t i n e n t  
n a v i g a t i c n a l  f a c i l i t i e s .  
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7 .  It could  n o t  t e ~  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 c o o r d i n a t i o n  took p l a c e  when t h e  f i r s t  

from t he  VOR t o  t h e  l o c a l i z e r  and r e q u e s t e d  t e 
o f f i c e r  changed h i s  VEP n a v i q a t i o n a l  f r equenc  

c a p t a i n  to tune  i n  t h e  VOR. 
K 

8 .  The crew was subjected t o  seemingly c o r r e c t  
b u t  e r ronecus  n a v i g a t i o n a l  in fo rmat ion  which 
led  i o  a premature descen t  i n t o  o b s t r u c t i n g  
t e r r a i n .  

9 .  There was no a l t i m e t r y  system malfunction. 

10. The d i s p l a y  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  t h e  Juneau l o c a l i z e r  approach were 
d i s p l a c e d  about 35O-400 counterc lockwise ,  
based on t h e  recorded c a l l c u t s  by t h e  crew. 

11. The c a p t a i n ' s  VOR r e c e i v e r  was tuned t o  the 
Juneau l o c a l i z e r  a t  impact, and t h e  a s s o c i a t e d  
frequency s e l e c t o r  had been rmanipla ted  j u s t  
p r i o r  to impact. 

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

13.  Fl igh t  tests and o t h e r  r e s e a r c h  f a i l e d  t o  

which would have accounted f o r  a l a r g e  bea r ing  
d i s c l o s e  a Sisters I s l a n d  VOR malfunct ion  

e r r o r  on t h e  day of t h e  acc iden t .  

14.  Examinations and tests of t h e  recovered  
a i r c r a f t ' s  a v i o n i c s  equipment r evea led  no 
evidence of o t h e r  than  normal opera t ion .  

15. Research i n t o  t h e  c o m p a t i b i l i t y  o f  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  

t h a t  would i n d i c a t e  any d i s c r e f a n c y  i n  t h i s  
n a v i g a t i o n a l  r e c e i v e r s  r e v e a l e d  nc in fo rmat ion  

area.  
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(b) Probable Cause 
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The National Transpor t a t i on  Sa fe ty  Board de te rmines  
tha t  t h e  probable cause  of t h i s  a c c i d e n t  was a d i s F l a y  
of mis leading n a v i g a t i o n a l  in format ion  concerning t h e  
f l i g h t ' s  progress along t h e  localizer course which 
r e s u l t e d  i n  a Fremature descent below obstacle c l e a r a n c e  

n a v i g a t i o n a l  in format ion  could  n o t  be determined,  The 
a l t i t u d e .  The o r i g i n  or n a t u r e  of t h e  mis lead ing  

Board f u r t h e r  concludes  tha t  t h e  crew d i d  n o t  use  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 ids  to  check t h e  f l i g h t ' s  
progress a long  t h e  l o c a l i z e r  nor  were these aids  
r e q u i r e d  t o  be used. The crew also d i d  n o t  perform the 

n a v i g a t i o n a l  fac i l i t ies .  
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 he  p e r t i n e n t  

3. J3ECOMWNDATICW 

S h o r t l y  after  t h i s  acc iden t ,  t h e  FAA i n s t a l l e d  Distance 

the commissioning of t h i s  equipment, t h e  Eoard recomended@-7z-'v) 
Measuring Equipment (EME) a t  t h e  Juneau Airport. Following 

t h a t  t h e  FAA: 

"Amend t h e  p u b l i c  ins t rument  approach procedure for  
t h e  LDA apFroach t o  Juneau,Alaska,AirFort t o  reflect 
t h e  a d d i t i o n  of DME as a means of de te rmin ing  the 
l o c a t i o n  of fixes on t h e  f i n a l  approach course  of t h e  
l oca l i ze r ."  

t h e  a p p r o p r i a t e  charts now i n c o r p r a t e  data concerning t h e  
Th i s  a c t i o n  has  keen approved by t h e  Adminis t ra tor  and 

CME d i s t a n c e s  associated Ni th  the  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  Eoard became aware of the 
Fossible e x i s t e n c e  of undesirable harmonics cn t h e  Sisters 

D CR i n s t a l l a t i o n s .  It is pss ib le  t h a t  t h i s  t y p e  of 
I s l a n d  Doppler VOR s i g n a l  and t h e  s i g n a l s  of c t h e r  similar 

h J. rmonic may have an adverse  effect on VEF nav iga t ion  
receivers p r e s e n t l y  i n  u s e  and i n  a manner no t  v i s u a l i z e d  i n  
t h e  o r i g i n a l  design.  While t h e  Board r e a l i z e s  t ha t  t h e  
tests conducted to  date ccncerning ex t raneous  harmonics are, 
by f a r ,  n o t  conc lus ive ,  it is be l i eved  t h a t  t h e  entire 

s i g n a l  war ran t s  more s tudy  and research.  
spectrum of r e c e i v e r  compatibility w i t h  t h e  Coppler VOR 

The Eoard, therefore, recommends that :  

The F-AA con t inue  t h e  t e s t s  now i n  process concerning 
ex t raneous  harmcnics on the Coppler s i g n a l  and 
i n i t i a t e  r e s e a r c h  in to  t h e i r  possible hazardous 
effects  on nav iga t ion  receiveBSand associated I n s t r u -  
ment d i s p l a y s .  (A- 72- 205) 
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D T N O T E S  

A l l  times here in  a r e  Facific d a y l i g h t ,  based on the 24- 
h o u r  clock.  

A l l  communications from AS66 t o  A i r  Traffic Contro l  were 
made by a vo ice  i d e n t i f i e d  as t h a t  of t h e  capta in .  

Local izer- type  d i r e c t i o n a l  a id .  

Visua l  omni Range. 

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 ang le  900 clockwise r e l a t i v e  t o  the nose  of the  

t h e  @1VORl1 p o s i t i o n  and when an ILS frequency has been 
aircraft when t h e  Eo in te r  f u n c t i o n  switch i s  placed  i n  

selected on t h e  VHF nav iga t ion  r ece ive r .  

The DVOR Counterpoise is a round, f l a t  r e f l e c t i v e  

coun te rpo i se  a r e a  i s  used t o  develop the s i g n a l  
s u r f a c e  around which the 5 0 0  an tennas  a r e  mounted. The 

r a d i a t i o n  pa t t e rn .  

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  are set a t  
100 kHz i n t e r v a l s .  The o l d e r  VHF nav iga t ion  r e c e i v e r s  

these i n t e r v a l s .  However, a s  a r e s u l t  of advancements 
were designed and b u i l t  t o  select these s t a t i o n s  a t  

i n  e l e c t r o n i c  n a v i g a t i c n a l  technology,  t he  FAA is 
planning t o  i n c r e a s e  the number of VOR n a v i g a t i o n  
s t a t i o n s  through more e f f i c i e n t  use  cf t h e  f requency 
spectrum. T h i s  p lan  proposes to  space VOF f r e q u e n c i e s  

modif ica t ions ,  r e c e i v e r s ,  such as those i n s t a l l e d  i n  
50 kHz a p a r t .  In view of t h e  for thccming system 

N2969G. have been designed and hilt t o  t u n e  a t  50 kHz 

would be p o s s i b l e  t o  %istunem some r e c e i v e r s  t o  t h e  
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 

n e x t  a d j a c e n t  channel  which has  no s t a t i o n  frequency 
assignment,  yet be wi th in  50  kHz of an o p e r a t i n g  
s t a t i o n .  
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BY T H E  NATIONAL TRANSPORTATION SAFETY BOARD: 

/ s f  JOHN H. R E E D  
C h a i r m a n  

/ s /  FRANCIS H. McADAMS 
M e m b e r  

/ s /  ISABEL A. BURGESS 
M e m b e r  

I S /  WILLIAM R .  HALEY 
M e m b e r  

Louis  M. T h a y e r ,  M e m b e r ,  was ab  

Oc tober  11 ,  1972. 

s en t ,  not vot ing.  
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APPENDIX A 

INVESTIGATICN AND HEARING 

1. B w t i a a t i o n  

apsroximately  1330 on September 4, 1971, from t h e  Federal 
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  

Avia t ion  Adminis t ra t icn.  
immediately dispatched to  t h e  scene of t h e  accident. 

An i n v e s t i g a t i n g  team was 

Working groups were established for Operat ions ,  A i r  Traff ic  
Control ,  Weather, Human Factors, S t r u c t u r e s ,  Powerplant, 
Systems, Maintenance Records, and Cockpit Voice Recorder. 
Parties 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  Federal Avia t ion  Adminis t ra t ion ,  The Boeing Company, and 
t h e  A i r l i n e  P i lo t s  Associa t ion.  

2. Hearina 

A p u b l i c  hea r ing  was he ld  a t  Juneau,  Alaska, on 
October 20-21, 1971. Cepos i t i ons  were t a k e n  a t  Seattle, 
Washington, on January  27, 1972, and a t  Washington, D. C., 
on June 1, 1972. 

3. p r e l i m i n a r v  Recorts 

A p re l imina ry  a i r c r a f t  a c c i d e n t  report summarizing t h e  
facts  disclosed by t h e  i n v e s t i g a t i o n  was released by t h e  
Safety Board on October 12, 1971. 
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APPENDIX B 

CREW I N F O R U a  . 

Alaska A i r l i ne s  on June 4,  1955. H e  he ld  A i r l i ne s  Transpor t  
Captain  Richard C. Adams, aged 41,  was employed by 

P i l o t  Certificate No. 1281390, wi th  t y p e  r a t i n g s  i n  t h e  

C-130, and C-46 a i r c r a f t .  H i s  last first-class medical  
Eoeing 727, Couglas CC-4/6/7, Convair 240/340/40, Lockheed- 

cert if icate was da t ed  March 17, 1971, and was i s s u e d  w i t h  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 aircraft.  He had flown 179 
hours  i n  t h e  prev ious  90 days and 60 hours  i n  t h e  l a s t  30 
days. His l a s t  p ro f i c i ency  check was conducted on May 28, 
1971. He completed r e c u r r e n t  ground t r a i n i n g  i n  May 1971. 

Alaska A i r l i n e s  on Fehruary 28, 1966. He he ld  Ai r l ine  
F i r s t  Officer Lecnard D. Beach, aged 32, was employed by 

Transpor t  F i l o t  C e r t i f i c a t e  NO. 1552371 wi th  a t y p e  r a t i n g  

medical c e r t i f i c a t e  was da t ed  March 17, 1971, and was i s s u e d  
i n  t h e  Lockheed C-130 aircraft .  H i s  las t  first-class 

wi th  no waivers. 

which 2,100 hours  were i n  E-727 aircraft .  He had 140 hours  
F i r s t  Officer Beach had a t o t a l  of 5,000 f l y i n g  hours  of 

i n  the prev ious  90 days and 51  hours  i n  t h e  l a s t  30 days. 

1970, and he  completed recurrent ground t r a i n i n g  i n  May 21, 
His l a s t  p r o f i c i e n c y  check was conducted on October 30, 

1971. 

Alaska A i r l i n e s  on June 6, 1966. H e  h e l d  Commercial P i l o t  
Second Officer James J. Carson, aged 30, was employed by 

C e r t i f i c a t e  No. 1569825, w i th  AMEL and i n s t r u m e n t  ra t ings ,  
and F l i g h t  Engineers C e r t i f i c a t e  No. 1569825 wi th  a t u r b o j e t  
rat ing.  H i s  l a s t  first-class medical  cert if icate was dated 
J u l y  29, 1971, and was i s s u e d  wi th  no waivers. 

of  which 2,600 hours  were i n  E-727 aircraft .  He had flown 
second O f f i c e r  Carson had a t o t a l  of 2,850 f l y i n g  hours  

173 hours  dur ing  t h e  prev ious  90 days  and 51  hours  i n  t h e  

March 27, 1971, and he COmFleted r e c u r r e n t  grcund t r a in ing  
l a s t  30 days. His l a s t  F ro f i c i ency  check was conducted on 

on May 8, 1971. 
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42 minutes crew rest time prior to reporting fcr duty for 
A l l  three f l i g h t  cxewmemkers had a t o t a l  of 18 hours and 

t h i s  f l i g h t .  They had been on duty for 4 hours and 9 
minutes a t  the  time of t h e  accident,  of which 1 hour and 59 
minutes was f l ight  time. 
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APPENDIX C 

- A-T I N m M A T I O N  , 

Aircraft N2969G, a Boeing 727-193, S e r i a l  No. 19304, was 
manufactured J u l y  1, 1966. The aircraft was leased to  a 

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 i ssued  i n  the  
number of a i r l i n e s  between t h a t  date and A p r i l  8 ,  1970, a t  

Airport, San Francisco,  Cal i forn ia .  The a i r c r a f t  was 
name of Hughes A i r  Corporation, San Francisco I n t e r n a t i o n a l  

A i r l ines ,  Inc., on SeFtember 25, 1970, w i t h  an  accumulated 
subleased by Hughes Air Corp., d.b.a A i r  West, t o  Alaska 

to ta l  time of 0,040 hours. The to ta l  accumulated time a t  
the time of the acc ident  was 11,344 hours. 

A review of a l l  aircraft and component maintenance 
records showed t h a t  a l l  inspec t ion  and overhauls had been 
performed wi th in  t h e  FIeSCribed time limits and that the  
aircraft had been maintained i n  accordance wi th  a l l .  comwny 

There were no a i r c r a f t  d i sc repanc ies  repor ted  grior t o  the  
procedures and Federa l  Aviation Administrat ion d i r e c t i v e s .  

f l igh t ' s  depar ture  from Anchorage, Alaska. 

records  of t h e  C o l l i n s  FE-108 F l i g h t  Director System 
A comprehensive review was made of the maintenance 

components i n s t a l l e d  i n  this a i r c r a f t .  The history of 
each component w.as documented from t h e  po in t  w h e r e  it was 
last  removed for a time u n i t  change and zero timed, or where 
t h e  u n i t  was removed for a discrepancy writeup. There were 
no i n s t a n c e s  of uncorrected d isc repanc ies  or ch ron ic  
malfunctions noted. 

cap ta in ' s  (Pos i t ion  NO. 1) and first o f f i c e r ' s  (Pos i t ion  No. 
The las t  removals and subsequent i n s t a l l a t i o n  for the  

2) C D I ' s  and VHF navigat ion r e c e i v e r s  were as fcllows: 

SQMPQNENT El!Z.zE- 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 aircraft N798AS on 
June 24, 1971, f o r  complaint -"N0.2 CDI  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 
neg VOR/MC flag." 

2. The component was Overhauled by the  C c l l i n s  Radio 
Company on J u l y  13, 1971, and zero timed. 

3. The component was i n s t a l l e d  in  t h e  No. 1 p o s i t i o n  on 
aircraft N2969G an August 27, 1971. 
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There were no f u r t h e r  d i sc revanc ies  noted fo r  t h i s  u n i t .  
The time since overhaul  (TSO) a t  t h e  time of the acc iden t  was 
45 hours. The scheduied time between overh'auls (TSO) was 
1.800 hours.  

SOMPONENT POSITICN NO. - SERIAL N 0 

VHP Navigation Receiver 1 7838 

1. Removed from the No. 2 p o s i t i o n  on a i rcraf t  N2969G on 
June 30.  1971, for complaint - "VOR inop on 116.70 
freq.-." OK o t h e r  freq." TSO was 1.638 hours 

2. The receiver was repaired by C o l l i n s  Radio Company on 
J u l y  1 6 ,  1971. 

3. The receiver was i n s t a l l e d  i n  t h e  No. 1 p o s i t i o n  on 
aircraft N2969G on August 27. 1971. 

There were nc  f u r t h e r  d i sc repanc ies  noted f o r  t h i s  u n i t .  
' I S 0  a t  t h e  time of the acc iden t  was 1,688 hours. TBO for 
t h e  componet was 2,400 hours. 

EOMFCNENT POSITION NO. SERIAL NO. 

Course Deviation I n d i c a t o r  2 7 54 

1. The u n i t  was overhauled by Del Tech Instruments  on 
January 6, 1971. and zero  timed. 

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

TSO a t  t h e  time of t h e  acc iden t  was 1,649 hours. TBO for 
There were no d i sc repanc ies  noted for  t h i s  component. 

t h e  comFonet was 1,800 hours. 

COMPONENT POSITION NO. SERIAL NO. 

VHF Navigation Receiver 2 1970 

1. The u n i t  was removed from aircraft N979AS on December 26, 
1970. fo r  compla.int - 'P l ight  Director give unreliable 
info i n  VOR/LOC and G. S. Auto-." 

2. The component was repaired by C o l l i n s  Radio Company on 
December 30, 1970. 

3. The comFonent was i n s t a l l e d  i n  a i rcraf t  N2969G i n  t h e  
No. 2 p o s i t i o n  on January 6, 1971. TSO was 647 hours. 

There was no f u r t h e r  d i sc repanc ies  noted f o r  t h i s  u n i t .  
TSO a t  the time of the acc iden t  was 2,330 hours.  TBO for  the 
component was 2 ,400  hours. 

http://compla.int
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APPENDIX E 

r 

Alaska Aiirlines Approach  C h a d  SEP 24.71 

J U N E A U T . ~ ~ ~  118.3 122.56 2787 3023.56 A ~ ~ . E I ~ ~  18 '  
JUNEAU, ALASKA 

JUNEAU MUN 

bPJNOT CONTINUOUS) 
Ver 2 9 ~ E  

loc 109.9 IJDL SL- 
LDA NDB-2 Rwy8 

OTERMINAL ROUTE: FROM 
BERG INTTO PLEASANT 
IN1 093. 17.6 6500. 
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2998'. 

.1,3475' 

I NDB 

I SOUTH 
4700' I O N M  
(46827 *62~, . +*--*- 063" 









. 

TRANSCRIP~ION OF LAST 23 MINUTES OF COCKPIT VOICE RECORDING - AS 66 - SEPPEMBER 4, 1971 

LEGEND 
CAM 
RTY) 

Cockpit area microphone sound or voice source 

-1 
Radio transmission from N2969G 

-2 
Voice identified as captain 
Voice identified as first Officer 

-3 Voice identified as second officer 
-4 Voice of a stewardess 

N799Y 

ANC Anchorage ATC Center, Sector n8 

- ? Voice unidentified 

WA720 Western Airlines Flight 720 
Piper Apache N799Y 

CF-LOO Canadian Civil &lfstream G-159, Registry CF-LOO 
NOTE: Times are Greenwich Mean Time 

SOURCE c o m  

CAM-1 What intersection? 

CAM-2 Cleared to Howard 

Trn & CONTENT 
SOURCE 
- 

Western Airlines Flight 602 
Alaska Airlines Flight 403 
Alaska Airlines Agent, Juneau 
Alaska Airlines Flight 1892 
Canadian Military Aircraft, Registry 8603 

Unintelligible word 
Juneau Control Tower 

Questionable text 
'Nonpertlnent word 

Editorial insertion 

u1 
u1 

I 

1846: 15 
R W  Anchorage Center, Alaska sixty-six two three zero 

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

REO-1 Roger loud and clear now we're level at two three 
zero sixty five DME east of Yakutat 

ANC D8 
maintain, ah, one zero thousand at your discretion, 
Sixty-six, roger, you're cleared to descend and 

descend so as to cross Pleasant at ten thousand, and 

thousand, over 
you are cleared to the Howard Intersection at ten 

!4 
R E - 1  Roger, cleared to Howard Intersection, descend to D 

and maintain ten thousand pilots discretion, and 
cross Pleasant Intersection at ten thousand 



. 

SOURCE c o m  
TTME & 
SOURCE 

ANC 

RD3-1 

1847 : 25 
CF-JXIO 

ANC 

LOO 

ANC 

CF-LOO 

ANC 

ANC 

ANC 

ANC E8 

ANC 

ANC 

ANC 

CONTENT 

That is correct, the Juneau altimeter is two 
niner four  six, report leaving eleven thou- 
sand over 

Okay two  nine four six, report out of one 
one thousand 

Anchorage, L oh oh 

Oh oh, Anchorage, go ahead 

Roger, Sisters at forty six, Level ah sixteen, 
we're flight level one nine zero requesting 
flight level two one zero 

Roger, and ah what's your Level Island esti- 01 

mate over? 

One six 

L oh oh stand by 

Apache seven niner niner Yankee, Anchorage 
Center go ahead 

Niner niner Yankee, roger, and you're,on a 
Coghlan Island one departure is that correct? 

Roger, ah, report ah Coghlan Island north- 
bound, over 

Niner niner Yankee report leaving, ah, eight 
thousand, over 

Roger 

Niner niner Yankee, Anchorage Center 

VI 

I 



SOURCE c o m  

CAM-? what 

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

CAM-2 'kay 

C A M 4  Ninety-three and, ah, --- 

ANC 

ANC 

A&03 

ANC 

A&03 

TIME & 
SOURCE C O T T r n  

ANC Roger, on your Coghlan Is land one departure 

t ion ,  however on your swing around on the 
cross Coghlan outbound, ah, at  your discre- 

l oca l i ze r  t o  go northbound from over Coghlan 
cross Coghlan northbound a t  or below t en  
thousand, over 

Ten thousand, one zero thousand, over 

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

ah, request clr;  ah, cruise clearance 
Zero three, we're leve l  ah one zero thousand 

Aircraf t  requesting cruise say again VI 

T h a t ' s  Alaska four oh three l e v e l  one zero ' 
thousand 

Four zero three roger stand by 

Four oh three 

U 

AIiC 

A M 3  

WA720 Anchorage Center, Western seven twenty 

ANC Western seven twenty how do you hear me; 
over? 

1850:lo 

WA720 Loud and clear ,  we're l e v e l  two niner zero 

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



SOURCE CONTW 
TIME & 
SOURCE 

~ ~ 7 2 0  

ANC 

CONTENT 

Oh, w e ' l l  be there  i n  about ah two minutes 

Seven twenty roger 
CAM-2 I ' d  b e t t e r  start 'er on down 

CAM-1 Berg's w h a t ?  Ninety-eight miles? 

CAM-2 Berg's a hundred and twenty miles 

CAM-2 I (usuauy)  s t a r t  down (a t  Berg t o  
cross)  Pleasant about (s ix teen)  or  
so -- fourteen 

CAM-1 'kay 

ANC 
1850 : 55 

CF-LOO 

ANC 

CF-LOO 

ANC 

1851:10 
RCO-1 

ANC 

Canadian L oh oh, Anchorage Center ." 
Anchorage, L oh oh 

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

Oh oh i s  cleared t o  climb and maintain f l i g h t  
l e v e l  two one zero, w e ' l l  repor t  l e v e l  

Roger 

Anchorage Center, Alaska s ix ty- s lx  is  
leaving two three zero 

Six--Alaska s ix ty- s ix  roger 

m 
-. 



. 

SOURCE 

w- 3 

CAM-1 

CAM-2 

CAM- ? 

CAM-1 

CAM-2 

CAM-1 

CONTENT 

* * ((checklist it ms)) 

Two nine four six 

Set 

* * for forty 
The M E A though to Berg is 
nineteen thousand, though, 
isn't it? 

Beg pardon? 

The M E A to Berg? 

CAM-2 You're not to Berg yet 

CAM- 7 * 
CAM-1 I'll get it 

TIME & 
SOURCE CONTENT 

1851:x) 
W 6 0 3  Anchorage, Military Canadian Military eight 

six zero three requesting Sisters altimeter 

ANC Six zero three, roger, the Juneau altimeter 

-603 Four six roger 

is two niner four six, over 

ANC 
1851:45 

RD2-1 'Laska sixty-six go ahead 

ANC Roger, now cleared to the Pleasant Inter- 

Alaska sixty-six, Anchorage Center 

section present time no dely expected 

RJX-1 Roger now cleared to Pleasant at ten 
thousand, thank you 

ANC Roger 

ANC 
1852 : 35 

'ska four zero three, correction Alaska 
four zero three, Center 

Ah go ahead 



SOURCE CONTENT 

CAM-1 ‘kay you’re past Berg now 

CAM-2 Past Berg anyway 

CAM-1 There s t rouble 

TIME & 
SOURCE 

ANC 

A-3 

ANC 

1853:25 
ANC 

ANC 

ANC 

ANC 

ANC 

ANC 
1854 :20 

RM)-1 

CONTENT 

‘ska four zero three you‘re cleared f o r  an 
approach t o  the Si tka a i r p o r t  t o  cross  the  
one five mile DME f i x  inbound a t  or  below 
eight  thousand report  ah l e a v i w  e ight  
thousand go ahead 

Ah, roger, four oh three i s  cleared f o r  an 
approach t o  the Si tka a i rpor t ,  ah, and is  
cleared t o  cross the  f i f t e e n  mile IN3 f i x  
ah inbound at  or  below e ight  thousand and, 
ah, repor t  ah leaving eight  

‘ska four zero three, roger, the  a l t imeter  I 

two niner four zero and there  is  nine thou- g 
sand over t r a f f i c  

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

Roger which VOR a re  you going t o  over? 

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

Roger maintain niner thousand, that W m  not 
your clearance over 

Nine Yankee maintain one zero thousand ten 
thousand over 

Alaska s ixty- six m i n t a i n  one two thousand 
over 

Roger s ix ty- s ix  ah maintain twelve 

1 
m r m  9. 
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al 
0 
e 
10 

r 



. 

INTRA - COCKPIT 

c o r n  

That's gonna shake h i m  

1854:45 
W99Y One one eight point five, Apache 

seven niner  niner Yankee 

CAM-1 (Wonder) w h a t  t h e  # a l t i t u d e  he 's  1854:55 
a t  ? WA720 Anckorage, ah, Western seven twecty 

is by Level Is land at f i v e  f ive  m N 

CAM- 7 * 

1854 : 59 
ANC 

twenty, roger, and you're cleared t o  
Western seven -- Western seven 

descend and maintain one two thou- 
sand, Over 

1855 : 12 
WA720 

thousand 
Seven twenty cleared t o  one two 

RDO-1 
1855:15 

1855:18 

Sixty-six level a t  twelve 

ANC 'aka sixty- six roger, I ' v e  got, ah, 
a n  airplane that's not following his 
clearance (*) Alaska sixty- six, roger, 
I ' v e  got  a n  airplane that's not 
following h i s  clearance, I ' v e  got to 

Anchorage Center 
f ind out where he is. Nine nine Ya:lkee, 



- COCiiPIT 

ANC 
1855:46 

Alaska sixty- six did you read him 
okay? 

1855:49 
RCO-1 Roger, he's,  ah, not t o  one zero thou- 

t o  ten  thousand 
sand yet ,  he ' s  climbing, he ' s  en route 

ANC 
1855:55 

Roger -- nine nine Yankee maintain one 

was for a CogPkn Island One departure 
zero thousand and, ah, your clearance 

and Blue seventy-nine, not t o  go t o  
S is te rs  Island, over 

1855 : 30 
N799Y Center, Apache seven niner niner 

Yanliee 

1855 : 31 
ANC Roger, maintain one zero thousand ard 

are you en route t o  S is te rs  Is land 
VOR, over? 

1855 : 37 I 

W99y That's affirm but I have not climbed 
t o  one zero thousand as yet. I am 
clinbing 8 

a 
w 



INTRA - C " I T  

SOURCE 

CAM-1 what's he on? 

CAM-3 He sa id  he was (on), ah, Blue 
seventy-nine 

AIR - GROUND 
SCURCE 
& TIME - CONTENT 

I am on Victor seventy-nine but I was --.,,- 
identifying myself as regards my posi- 
t ion  t o  S i s t e r s  Is land and I ' m  now a t  

and i n  the c lear  
seven thousand f i v e  hundred climbing 

1856:22 
ANC 

1856:28 
RDO-1 

CAM-3 He was, he was giving his 
posit ion re la t ed  t o  

m - 3  He was just * * * 
CAM-3 

CAM4 * I * *  

* x * *  
1856: 50 
ANC 

1857:03 
ANC 

Sixty-six I c a n ' t  copy him. Md you 
copy h i m ?  

01 
P 

Roger, he says he ' 6  on Blue seventy-nine 
i n  the c lear  a t  seven thousand f ive  
hundred -- he was giving you his position 
i n  re la t ion  t o  CogtLan Island, he sa id  

I understood him t o  say he was i n  th? 
vic in i ty  of S i s t e r s  Island, over 

No, he said he ' s  climbing on Blue seventy- 

climbing t o  ten i n  t i e  c lear  
nine through seven thousand f ive  hundred, 

Okay, ah, thank you, ah -- Aztec nine nine 
Yankee report Coghlan I s l and  northbound on, 
ah, old Blue seventy-nine now Amber f if teen,  



- -  -_._I 

1 

. 

INTRA - COCKPIT 

You put yours back on Sis ters ,  please 
Dick --- zero nine three * * 

Ccmin' up on, ah, 

I b e t t e r  give you somethin' a l i t t l e  
di f ferent .  I ' m  gonna give you the 
( t ru th )  for  a while here 

Okay 

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

I think you're gonna have t o  hold 

A I R  - GRCUXE 

& TIME 
SOURCE 

COImEm? 

N799Y Roger nine yank, wilco 
1857:18 
WA7m Anchorage, Western seven twenty, leaving two 

1857:23 
ANC Western seven twenty roger 
1857:25 
CF-ID0 L oh oh is l e v e l  two one zero 

1857:27 
A N t  Oh oh roger 

1857 : 16 

niner zero 

ANC 
1857 : 36 

Western seven twenty w h a t  time were you by 

1857:40 
Level Island? 

WA720 Five f ive  

ANC 
1857:43 

thousand, over 
Seven twenty, roger, report leaving one f ive  

WA720 
1857:46 

Roger, check out of .one f ive  thousand 



. 

1857:W 
CAM-1 # #, he'd be over C o g h l a n  I s h n d ?  

# #  
1857: 58 
CAM-1 Rlue seventy-nine, Blue seventy- 

nine ain't right 

1858:03 
CAM Crank zero nine three in on yours, 

if it's okay 

CAM-1 Yeah 

1858 : 11 
CAM-1 Is that Pleasant Intersection? 

CAM-2 Pleasant 

AIR - GROUND 
SOURCE 
& TIME CONTENT 



AIR - GROUND 
SOURCE 
& TlME CONTENT 

1857 : 50 
CAM-1 # #, he'd be over Cog& Island? 

# #  
1857: 58 
CAM-1 Blue seventy-nine, Blue seventy- 

nine ain't right 

1858:03 
CAM Crank zero nine three in on yours, 

if it's okay 

CAM-1 Yeah 

1858 : 11 
CAM-1 Is that Pleasant Intersection? 

CAM-2 Pleasant 

ANC 
1858 :x) 

RD3-1 
1858 :28 

Okay, now cleared to Howard, proceed inbound 
on the localizer 

m m 

Center, Alaska sixty-six, Pleasant Intersection 
ah, entering a holding pattern at twelve thou- 
sand 

Alaska sixty-six, roger, you're cleared t o  the 
Ibward Intersection, .proceed inbound on the 
localizer, over 

1858 : 39 
C A M 4  You can (whipt) her right back 

CAM-2 Yeah, I can cut 'er left 
1858 : 31 



1858:47 
CAM4 

the  l e e  
Holding F t t e r n  at  Pleasant i s  t o  

CAM-2 Yeah ((whistle) ) 

1858 : 50 
CAM-2 

turn,  I was ju s t  makin' a entry t h i s  
I was i n  that -- I was gonna m k e  lef't 

=Y 

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

PJm) 1 

~ ~~ 

AIF. - GRCiXiD 

SOURG 
& mt43 m:mm 

ANC 
1858 : 32 

Are you on top at twelve? 

RW-1 
1858 : 33 

Negative, we're, ah, on instrments, zh, a t  
twelve 

ANC 
1858 : 3P 

Roger -- Aztec nine nine Yankee, Axhor%-e 
Center 

1858:44 
ANC Aztec nine nine Yankee, Anchorqe Center 

W99Y 
1858:46 

Nine Yank 

1858 :47 
ANC 

w h t  is your a l t i t ude  now? 
Roger, you're a l o t  be t te r  now. Save you - - 

w99y 
1858:51 

ANC 
1858 : 56 

Roger, have you passed CogbLac Isiand nort!!- 
bound as yet?  

Nine Yank, ah, coming up on niner and cl ixbing 

N799Y 
1858 : 59 

Negative 



. 

Ih” - C O W I T  AIR - GROUND 

1859:03 
CAM-1 Okay, I’ll  s e t  you on mine up t o  Howard, 

Okay? 

1859:06 
CAM-2 ‘kay ((pause)) three f ive t lree radial 

Roger -- nine nine Yankee maintain one zero 
thousand t o  the Yankee Intersection, over 

1859 : 22 
CAM-1 Howard’s r igh t  t u r r  1s i l  nt 1 0  * 

1859 : 32 
CAM-3 That Yankee‘s inbound on the  

loca l izer  

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

Roger and, ah, a re  you inbound on the local izer  
now o r  where? 

0 
W 

and, ah, r igh t  a t  nine thousand climbing 
Inbound on the local izer  t o  Coghlan I s l and  

Nine Yankee, roger 

1859 : 36 
CAM-1 Swing Ier back over there, partner 

wa602 
1859 : 37 

Western S i x  zero twopogess  

ANC 
1859 : 39 

Western six zero two go ahead 

1859 :41 
CAM-2 Okay, the  loca l izer ‘s  comin‘ i n  now 



A 

. 

IN'lR4 - COCKFIT 
& TIME 
SOURCE 

1859 : 49 
CAM-1 

1859 : 52 
CAM-2 

CAM-1 

1859 : 54 
CAN-1 

1859 : 58 
CAM-3 

CAM-1 

CAM-3 

1900 :02 
CAM-1 

190 : 06 
CAM- 3 

C A M 4  

1900 : 14 
CAM-1 

c o r n  

Okay, you got  that on, ah, 
Mendenhall, r i gh t?  -- 
MEnendenhall 

---, okay 

Ditto, ditto, d i t t o  

Ah, Dick? 

what? 

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

said.  I t ' s  not Coghlan Island t o  me 
Hers inbound on the  localizer, he 

Inbound t o  the  loca l izer  goin' t o  
Coghlan Island ten  thousand --- 
climbing t o  ten thousand feet, he ' s  at  
nine thousand somethin' ncw 

Yeah 

Well, i n  other words, he ' s  r ight  out i n  
f ront  of u6, underneath -as 

! 

01 
W 
I 



INTRA - COCKPIT 

SOUACE 

- & TIME C O m T  

CAM-3 
1900 : 18 

W t ' s  w h a t  I understand 

1900 : 59 
CAM-2 Inbox md t o  COE a n  

CAM-3 Coghlan Island 

1901:03 

Islan 

-1 

1 

AIR - GROUNO 

REO-1 
1500 : 27 

ANC 
l?oo : 37 

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

there? k y .  , 
ANC 
1900 : 46 

N799Y 
1900 : 48 

CONTENT 

A l a s k a  sixty- six i s  now cleared t o  the Howard 
Intersect ion t o  m i n t a i n  one two thousand t o  
hold west on the  local izer ,  expect approach 
clearance a t  one niner one zero, over 

r igh t  t m n  on t h e  localizer,  west of the  
Okay, cleared t o  Howard twelve thousand, ah, 

loca l izer  and, ah, expect clearance a t ,  ah, 
one zero U 

0 

Roger 

Aztec nine nine Yankee say your a l t i t u d e  now 

Roger, ah, r i gh t  a t  one zero thousand now, 
leve l  at one zero thousand and, ah, inbound 
to ,  ah, t h e  local izer  

d 

IWC 
1901:01 

A 

Roger, wrt ooghlan Island northbound 

INTRA - COCKPIT 



CAM-2 Okay 

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

A I 3  - 
SOURCE 
& TIME - 
1901:05 
m99y 
191 : 12 
RDO-1 

ANC 
191 :15 

190~17 
WA602 

1901:23 
WA602 

1901 : 37 
m - 3  

AS JNU 
lgOl:40 

1901:42 
RnO-3 

~~ ~~~~~~~~~~ ~~~~ 

- GRWND 

COmJmT 

Roger, w i l l  report CoghJan Island northbound 

And sixty- six is Howard Intersect ion holding 
at  twelve 

Sixty-six, roger 

Anchorage, -this is Western s i x  zero two 
standing by 

Okay, we were by Douglas a t  f ive  f ive  and three 
f ive  zero, estimating Annette a t  zero eight  and, 
ah, ah, looking for  Kingfish after that an, ah, 
we'd l i k e  t o  have a s tep  climb t o  three niner 
zero at Annette 

Juneau, Alaska sixty- six 

Alaska sixty-six, Juneau 

Roger, ah, we're holding here at, ah, Howard 
Intersection, 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 

thousand. will be okay weight-wise, ah, I think 
Okay, estimating on a t  one f ive  and t h i r t y  

and I notice the  minimum out of there is tw2nt.y- 
Si tka i s  pre t ty  full. I haven't talked t o  them 

three. Ah, do you think you ' l l  burn of f  t h a t  
.much goin'  across? 

A 

r 
U 



1902 : 25 
CAM-3 Did y m  he= that, Dick? 

A I R  - GROUND 

SOURCE 
& Tlm 

RID-3 
1902 : 10 

WA72O 
1902:l2 

Asm 
1902 : 13 

1902 : 20 
m72O 

RID- 3 
1902 : 20 

COiTlmT 

Ah, negative, we' l l  burn about forty- five 
hundred 

Seven twenty, ah, fifteen point f ive  

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

down a l i t t l e  fo r  S i t ka ' s  benefit .  Possibly -4 

you could talk t o  them this frequency from 
your posit ion 

N 
I 

And cleared fo r  an approach and two niner 
five seven,chnging over 

Ah, usually w e  c a n ' t  account o f  the hills. 
We'll give them a t ry ,  though, if  you want 



AIR - GROUND 

SOURCE 
& TIME CONTENT - 

CAM-1 What w a s  tha t?  

1902 : 27 
CAM-3 They w a n t  t o  hold ua down t o  our 

minimum fuel out of Sitka 'cause 
S i tka ' s  full, that's twenty-three 
thousand pounds which we'll  need 
there  and with turning we' l l  only 

w e ' l l  be a l i t t l e  over 
burn about forty- five hundred, 

1902: 3 
m-3 Ah, so, six forty-five * is eight 

* x  

1902 : s  
AIiC 

As403  

ANC 

ANC 

Alaska four zero three say your a l t i t ude  

Ah, four oh three now leve l  eight thousand 

Four oh three,  roger 

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

-3 
1902 : 50 

1902 : 52 
m - 3  

ANC 

Ah, we'll hold e ight  till fifteen DME 

Alaska Sitka,  s is ty- six  

Four zero three, roger, contact Sitka 
Radio now f o r  current winds, Over 

Roger, four oh three 



'. 

he was over Coghlan 
I t  il: L the middl 

AIR - GROUND 

Nine Yank over C o g h l a n  Is land a t  zero three and 
turning for Berners Intersection, cut of one zero 
thousand for one two thousand 

Aztec nine nine Yankee, did you c a l l ?  

Roger, Apache seven niner niner Yankee over 
Coghlan Island at  zero three, l e f t  --- 

P 

I Alaska sixty- six did you copy nine nine Yankee 
okay? 

he sa id  1903 : 50 
RKI-1 

ANC 
194 :02 

Ah, sixty- six ah he, ah, cut  o f f  i n  the middle, 

thousand feet climbing t o  twelve heading fo r  
he sa id  he was over Coghlan Island a t  t en  

some intersection, I didn't get  the intersec-  
t i o n  

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

nine Yankee maintain one zero thousand t o  the 
Yankee Intersect ion 

--- over Coghlan Island at  zero three 

nine ah, Yanlcee, Center  says t o  maintain t e n  
He's over Coghlan Island at  zero three -- nine 

thousand till the Yankee Intersection, you COPY 
that? 



SOURCE 
& TIME CONTENT 

SOURCE 
& TIME 

W99Y 

1904 : 32 
RD3-1 

1904 : 36 
ANC 

1904:43 
~ ~ 9 2  

1904 : 50 
~ ~ 9 2  

m1im 

Ah, roger, Yankee Intersection ten thousand 

Roger, Yankee Intersection ten thousand. He 
got that okay, Center 

Okay, I can hear you and talk to you okay 
although I can't understand why I can't t a l k  to 

worth a toot 
him. I can sometimes and other times it isn't 

v 
IT 

Anchorage Center, Alaska ninety-two, Annette, 
eighteen five 

Alaska ninety-two Annette at zero two, level 
three seven zero, estimating kuglas at two 
five, Wcolm 

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

CAM-1 Yeah 

AS92 
1905:02 

Alaska ninety-two changing, good  day^ 

1905:16 
Asm Alaska six six,  Juneau 

RCO-3 
1905:20 

Ah, sixty-six, go ahead 

1905 :22 
AS rn Yeah. Sitka indicates there's no prob:.em On 

weigkt so we'll go at thirty thousand out Of 
here 



'. 

INTRA - COQCPIT 

SOURCE 
& mm - 

1 9 0 5  : 3 
CAM-3 

1905:55 
CAM-1 

CAM-2 
1 9 5  : 58 

CAM-1 

1906 :05 
CAM-2 

CAM-1 

1906:15 
W-1 

CAM-2 

CONTENT 

with weight, Dick, s o  t t ey ' r e  gonna 
'kay, Sitka Bays t he re ' s  no problem 

have t o  * * * ( t o  i t )  

C o m i n g  back i n  

You got  a south wind up here 

Yeah 

We were holdin' a l i t t l e  drift, 
lef t  Mft on it that time 

Yeah 

.J 
01 
I 

ANC 
1906 :06 

196 : l l  
-603 

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

Yeah ANC 
1906 :21 

* * eight  s i x  zero three Anchorage Center 

Eight  six zero three, Anchorage, we were by 
Sis t e r s  a t  zero three, one one thousand, one 
one thousand, Level Island a t  four zero, *escott 

That's Level Is land at  four zero, is that 
correct?  



AIR - G R O W T  

SOURCE 
& Trim - 
1906 : 24 
M a 3  

ANC 
1906 :26 

ANC 
1906 : 30 

1906 : 32 

ANC 
1906 : 33 

RDJ-1 
1906 : 35 

RD3-1 

ANC 
1906 : 36 

1906: 38 
RIO-1 

ANC 
1906 : 42 

1906:45 
RID-1 

ANC 
1906 :47 

COT?rniT 

Aff imative 

M o r c e  eight  s ix  zero three roger 

'kay, ah Alaska sixty- six, Center 

Sixty-six go I 

U 
U 

I You're holding left turns, is that correct: 

That i s  affirmative 

Are you outbound or  inbound i n  the patter?.: 

'de're inbound on the  local izer  now t o  Howwd 

Md you jus t  complete your t u r n  inbound': 

That's affirmative 

You're cleared for s t raight- in LTm approaci!, 
ah, cross Howard, at  or below niner thousaid 
inbound 



1907:05 
CAM-2 

CAM-1 

190?:08 
CAM-2 

1907 : 10 
CAM-1 

1907:l.l 
CAM 

We're too high 

come on, Dad (lemne * *) 

Can't 

I'll show you how 

Sound similar t o  landing gear handle 
actuation 

Go down 

sound of landing gear i n  t r a n s i t  

1906:55 
RCO-1 Ah, roger, cleared for s t ra ight- in  LW approach, 

ah, cross Iioward, ah, at or blow niner thousand 
inbound, we're inbound now leaving twelve thou- 
sand 

ANC 
1907:04 

Roger 

l907:07 v 
OD ', 

N799Y Ah, Center, V i i s  i s  Apache seven niner niner 
Yankee 

1907 : 17 
cm16603 Anchorage Ce-ter ti.;is is n i l i t a r y  eight s i x  zero 

three, nine ?.ine Ya..lee i s  tl'yl:;g t o  contact y0.1 



SSiflCG 
& TIm 

1907 : 20 
CAM-1 

m4-2 

1907 : 25 
CAM-2 

m-3 

1907:s 
CAM-2 

CAM-3 

CAM-2 

1907 : 37 
CAM-1 

1wr:42 
CAM-1 

1907 :& 
CAM-3 

197 : 46 
CAM-1 

* that's the  way we were su2posed t o  
be doiw it. 

He t o l d  us, he t o l d  your r ight  turns 

the  clearance 
He said r i g h t  turns when he gave us 

Left 

He is so screwed up with that Apache 
he doesn't how w h a t  he 's  doing 

Now he t o l d  us hold west, but, ah, we 
were holding west a11 r igh t  but we 
sure didn't  mke the  left. turns 

You're all r igh t  

ANC 
lgn7 : 22 

lii!:c T j i w  Yaiikee, Ar:chwage Cente?, go akead 

1 ~ 7 : 2 5  
w99y Roger, nine nine Yerkee is getting a l i t t l e  

ah, cleazaqce allow ine t o  head west where it 
icing here, a t ,  we're -X. ++ get me a ChWiged, 

Ynousand and then take up Victor, or r a the r  
is  c l ea r  and allow ne t o  climb t o  one s ix  

Blue three eight  for  Whit.ehorse, over 
-4 
W 

Five releases, smoking, down gear 

Clearea for an approach, you're ( l e m e )  get,  a$ -- 



* *  
Y e a h  1907 : 52 

AMC Xine nine Yankee, you're very, very d i f f i c - d t  
t o  read, '~ou ' re  cleared t o  cEmb and m t n t a i n  
one s ix  thwsar.6 report  reaching, over 

Rockledge on there  

Zero zero six i s  Rockledge -- you're 
not there  yet  so  you're a l l  r i g h t  

1908 :oo m 
Okay r igh t ,  after Rockledge -- w99y Roger, cleared for one six thousand and report  , 
we're r i gh t  there  now, a r e n ' t  we? reachi~g, t:hark you 

0 

You're just comin' up on it, not 
quite there yet 

Okay, about f ive  hundred to Rock- 
ledge 

ANC 
1908 :06 

Nile nine Yarkee roger 

A thousand after 



. 

&!EWE 
SOIRCE 

1908 : U. 
CAM-1 

- 

CAM-2 

1908 : 18 
CAM-1 

1908:25 
CAM-2 

1908:27 
CAM-1 

CAM-2 

1908 : 37 
CAM-2 

1908:43 
CAM-1 

CONTENT 
SOURCCl 
& TIME c o f m  

Thousand to,  ah Barlow -- zero 
one five is  Barlow -- (lgO8:14) 
I'll give you that, huh? 

Okay 

Ain't  far o f f  of that, e i the r  -- 
keep 'er goin' down -- don't l e t  it ANC 
g e t  below two hundred o r  you'll ge t  

Navy Papa Golf zero one, Anchorage, go ahead 

a s t i c k  shaker 

1908 : 19 

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

Swing 'er r i g h t  on down, four 
thousand feet a minute 

After Barlow? 

Okay 

ANC 
1908 : 35 

Zero one, roger 

1908 : 37 
ANC Alaska sixty- six say your a l t i t u d e  

1gon : 30 
RDO-1 Sixty-six leaving f ive  thousand f ive,  four 

thousand five hmdred 

ANC Sixty-six contact the tower now 

lgO8:45 

1908 : 43 

RDO-1 Okay, f i n e  ( (muse))  and we're jus t  approach- 
ing Barlow 



1908 : 51 
CAM-1  GOO^ t o  a thousand 

1908 : 53 
CAM-2 Detent flaps 

1908 : 54 
CAM-2 Just comin' up on Earlow, r igh t?  

CAM-1 Yeah 

1908 : 55 
CAM-2 Okay 

RDI-1 Tower, Alaska sixty- six Earlow inbound 
198:58 

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

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