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SOUTH-SOUTHWEST OF JONES BEACH 

SYNOPSIS 

E a s t e r n  A i r  Lines ,  Inc. ,  F l i g h t  663, a DC-7B, N849D, en  r o u t e  from John F. 
Kennedy A i r p o r t  t o  Richmond, V i r g i n i a ,  crashed i n  t h e  A t l a n t i c  Ocean 6.5 n a u t i c a l  
miles south-southwest  of Jones Beach, Long I s l a n d ,  New York a t  1826 e.s.t., 
February 8, 1965. 
t h e  a i r c r a f t  w a s  des t royed .  

The 79 passenge r s  and 5 crewmembers p e r i s h e d  i n  t h e  c r a s h  and 

F l i g h t  663 was cl imbing i n  a s o u t h e r l y  d i r e c t i o n  a f t e r  d e p a r t i n g  JFK A i r p o r t  
a t  1820. 
P u e r t o  R ico  was descending t o  land.  A t  1827 t h e  Pan American crew r e p o r t e d  a 
near m i s s  w i t h  a n o t h e r  a i r c r a f t  and t h a t ,  "It looks l i k e  h e ' s  i n  t h e  bay then ,  
because w e  saw him. He looked l i k e  he winged over t o  miss us and we t r i e d  t o  
avo id  him, and w e  saw a b r i g h t  f l a s h  about  one minute  l a te r . "  

A t  t h e  same t i m e  Pan American F l i g h t  2129 a B-707, inbound t o  JFK from 

The Board de te rmines  that the  probable cause  of t h i s  accident was the evasive 
a c t i o n  t aken  fly EAL 663 t o  avoid a n  appa ren t  c o l l i s i o n  w i t h  PAA 212. 
maneuver of Ep.L 663, prompted by i l l u s i o n ,  p l aced  t h e  a i r c r a f t  i n  a n  unusual  a t t i -  
t u d e  from which r ecove ry  was n o t  e f f e c t e d .  

The evasive 

- 
1. INVESTIGATION 

1.1 H i s t o r y  of t h e  F l i g h t  r 

E a s t e r n  A i r  L ines ,  F l i g h t  663, (EAL 663) was a r e g u l a r l y  scheduled passenger  
f l i g h t  o r i g i n a t i n g  a t  Boston, Massachuset ts ,  and t e r m i n a t i n g  a t  A t l a n t a ,  Georgia,  
w i t h  i n t e r m e d i a t e  stops a t  New York, Richmond, V i r g i n i a ,  Chauldtte, North Carolina, 
and Greenv i l l e -Spa r t anburg ,  South C a r o l i n a .  
and New York w i t h o u t  r e p o r t e d  d i s c r e p a n c i e s .  

The f l i g h t  ope ra t ed  between Boston 

1/ EAS 663 took o f f  from runway 31L a t  John F. Kennedy A i r p o r t  a t  1820- on an 
Instrument  F l i g h t  R u l e s  (IFR) c l e a r a n c e  t o  t h e  Richmond A i r p o r t .  
was c l e a r e d  t o  m a i n t a i n  8,000 feet a f t e r  making a Dutch 7 S tanda rd  Instrument: 

The a i r c r a f t  

I 1/ A l l  t imes h e r e i n  a re  e a s t e r n  s t a n d a r d  based on t h e  24-hour c lock .  
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Departure21 ( S I D ) .  
and was i n s t r u c t e d  t o  t u r n  l e f t  t o  a heading of 160 degt.a,cs, A t  approximately 
1823, upon r e q u e s t ,  t he  f l i g h t  r e p o r t e d  i t s  a l t i t u d c :  as 2,500 feet  and was in -  
s t r u c t e d , b y  Depar-ture Control  t o  t u r n  l e f t  t o  a heading of 100 degrees .  
t h e r e a f t e r  EAL 663 was f u r t h e r  c l e a r e d  t o  8,000 f e e t  and instructed t o  t u r n  r i g h t  
t o  a heading of 150 degrees .  The flight acknowiedged t h i s  clearance and reportc:! 
l eav ing  3,000 feet; .  

S h o r t l y  a f i e r  t akeof f  t5e f l i g h t  reForted out  of 1,000 feet  

S h o r t l y  

A t  approximately 1824, i n  response t o  ano the r  query from Departure Con t ro l ,  
EAL 663 r e p o r t e d  leaving 3,500 f e e t  a t  which time the f l i g h t  was i n s t r u c t e d  t o  
t u r n  l e f t  t o  a heading of 090 degrees .  

A f t e r  approximately 1825, i n  response t o  s t i l l  ano the r  i n c p i r y  concerning i t 6  
a l t i t u d e ,  EAL 663 r e p o r t e d ,  I'Out of 3,700 ( f e e t ) . ' !  
Departure  Control  i n s t r u c t e d  t h e  f l i g h t  to I t .  . . t u r n  r i g h t  ~ Q W ,  heading one seven 
zero t o  V i c t o r  one t h i r t y  n ine ,  t r a f f i c  2 o'clock f i v e  miles n o r t h e a s t  bound belGiY 
you.1t The f l i g h t  responded, "OK we have the  t r a f f i c ,  t u r n i n g  one seven zero.  . . 19 

Twenty-seven seconds l a tar  

A t  1825:362/ Departure Con t ro l  i n s t r u c t e d  EAL 663 LO c o n t a c t  the Mew York Air 
Route T r a f f i c  Control  Center (ARTCC) on 125.1 mcs. 
night. '! Th i s  was t he  l a s t  communication f r o n  EA!, 4 6 3 .  

The flight r e p l i e d ,  ItCoed 

During the  time t h a t  EAL 663 was d e p a r t i n g ,  Pan American World Airways F l i g h t  
212 (PAA 212), a Boeing 707 on an I n s r r m e n t  F l i g h r  Rules ( IFR)  flight plan from 
San Juan, Pue r to  Rico t o  New York, was approsching t o  land zit JFK A i r p o r t .  A t  
approximately 1818, t h e  ARTCC i n i t i a t e d  i? r a d a r  hanclsff t o  Kennady Approach Con t ro l  
and r epor t ed  t h a t  PA4 212 w a s  tSer; three m i l e s  north of  he D u t c h  Intcrscct iorx. i , '  

PAA 212 w a s  subsequent ly  provided w i t h  r a d a r  v e c t o r s  t o  i n t e r c e p t  t he  f i n a l  
approach cour se  t o  runway 3 1 R  and c l e a r e d  to descend €ran 10,000 f e e t  t o  3,009 
f e e t .  A t  approximately 1824 Approach C o n t r o l  i n s t r u c t e d  t h e  f l i g h t  to turn 
r ight  t o  a heading of 020 degrees  and inqu i r ed  i f  t h e  f l i g h t  had a s  yet, reached 
3,000 f e e t .  Approach Control  t hen  i n s t r u c t e d  t h e  f l i g h t  t o  r e p o r t  leaving each 
5OO-foot level down t o  3,000 f e e t  and advised t h e  f l i g h t  of I!. . Traff ic  at 
11 O'clock, s i x  m i l e s  s o u t h e a s t  bound j u s t  c l imbing o u t  of t h r e e  (3,000 feet)." 

A t  t he  p u b l i c  hea r ing  the  c a p t a i n  of PAA 212 t e s t i f i e d  t h a t  he observed 
t h e  t r a f f i c ,  as r e p o r t e d ,  moving w e s t  t o  e a s t ;  thet it was i d e n t i f i e d  by i t s  
f l a s h i n g  beacon; t h a t  t h e  o t h e r  a i r c r a f t  (beacon) appeared t o  be i n  a - n o m s 1  
cl imb s l i g h t l y  above t h e i r  f l i g h t  l e v e l  coming up into the  s t r i p  of sky v i s i S l c  
above the  sho re  lights. HE: s t a r t e d  a t u r n  to 360 degrees  as  i n s c r u c t e d  by tip- 
proach Con t ro l .  A t  about  t h i s  time, I T .  . . t h e  beacon a l t e r e d  d i r e c t i o n  and c o  
what appeared t o  be a more s o u t h e a s t e r l y  heading and i n s t e a d  of proceeding from 
west t o  e a s t  i t  seemed t o  a l t e r  d i r e c t i o n  t d  t h e  r i g h t  and proceeded in a more 

2 /  Dutch 7 Departure - A f t e r  takeoff from runway 3 i L / R ,  cl imb on ia 299-degrae 
heediGg t o  1,000 f e e t  m . s . l . ,  t u r n  l e f t  heading 16r3 degrees for two minuter;. Cross 
Kennedy VORTAC 224-degree rad ia l  at 2,500 f e e t  rn,s, l . ,  then v i a  vec ta r  t o  V139; 
V139 t o  Dutch I n t e r s e c t i o n .  Cross Riverhead VOY.TAC 237-degree r a d i a l  a t  o r  below 
4,000 d e e t .  

of t he  communicstion a s s o c i a t e d  t h e r e u i t h  u n l e s s  otherwise noted.  

New Y&k VOXTAC r a d i a l ,  approximately 41 miles scuth-southwest of Kennedy Airpor t .  

- 3/ Times used h e r e a f t e r  when derai le 'd  t o  t h e  second 8re based on the Sc:giiiriinfr 

4/ I n t e r s e c t i o n  of t h e  170-dcgree JFK VORTAC r a d i a l  and t h e  236-degree Hanrpton, 
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s o u t h e r l y  d i r e c t i o n  o r  an approximate south  direction.11 According t o  t h e  c a p t a i n  
t h e  o t h e r  a i r c r a f t  was then  about  f o u r  m i l e s  away. He s t a t e d ,  "This  caused u s  
t o  moni tor  t h e  p r o g r e s s  of t h e  beacon, t h e  o t h e r  f l i g h t ,  a l i t t l e  more c o n t i n u a l l y  
and as it was approaching,  our  headings  were more o r  l e s s  180 degrees  a p a r t  . . 
t h e  a i r c r a f t  g o t  c l o s e r ,  i t  looked l i k e  we may be on a course  where t h i s  ( t h e  
o t h e r  a i r c r a f t )  would overhead our  a i r c r a f t ,  and t o  keep t h e  a i r c r a f t  i n  s i g h t ,  
I moved o f f ,  s t a r t e d  a t u r n  t o  t h e  r i g h t  and s t a r r e d  t h e  a i r c r a f t  down. Some- 
where i n  t h i s  r i g h t  t u r n  . . . ( t h e  f i r s t  o f f i c e r )  whose moni tor  had been almost 
cont inuous  on t h i s  a i r c r a f t ,  recognized  what seemed t o  u s  t o  be a v e r y  r a p i d  
d e t e r i o r a t i o n  of a l t i t u d e  and the a i r c r a f t  (EAL 663) seemed to no longer  be moving 
where i t  would come by on our  l e f t  b u t  was going t o  c r o s s ,  and somewhere v e r y  
s h o r t l y  a f t e r  t h e  i n i t i a l  i n d i c a t i o n  of t h i s  r i g h t  t u r n ,  . made t h e  s t a t emen t  . . . tNo Bob down! . . . a t  about  t h e  same t ime it seemed t o  me t h a t  something 
had t o  be done v e r y  q u i c k l y  t o  avoid what was becoming an imminent s i t u a t i o n ,  
so I pushed t h e  a i r c r a f t  down f o r c i b l y  'and r o l l e d  i t  ha rd  t o  t h e  l e f t  t o  r o l l  
undernea th  t h e  t a r g e t .  It was a ve ry  s h o r t  d u r a t i o n  because t h e  t a r g e t  was over  
and gone. 
o f c lock  pos it ion .  

A t  no t i m e  wh i l e  I had t h e  a i r c r a f t  i n  s i g h t  d i d  it c r o s s  t h e  12 

The c a p t a i n  s t a t e d  f u r t h e r ,  "The c l e a r e s t  r e c o l l e c t i o n  I have a t  t h i s  p o i n t  
is s e e i n g  a b r i g h t  row of c a b i n  window l i g h t s ,  - a g r e a t  number of them. My 
impress ion  was t h a t  t h e  a i r c r a f t  was i n  a v e r t i c a l  bank o r  c l o s e  t o  a v e r t i c a l  
bank and t h a t  I was looking  a t  t h e  r i g h t  hand c a b i n  l i g h t  on t h e  s i d e  of t h e  
f u s e l a g e .  I f e l t  a s  though I saw a s i l h o u e t t e  of t h e  a i r c r a f t  s t and ing  on i t s  
r i g h t  wing. 
below 500 and maybe above 200 ( f e e t ) .  . . s h o r t l y  a f t e r  t h e  c r o s s o v e r  of t h e  
o t h e r  a i r c r a f t  we saw a v e r y  l a r g e  r ed  plow emanate from behind . w h i l e  we 
were s t i l l  i n  t h e  l e f t  wing-down c o n d i t i o n  t u r n i n g  t o  t h e  new heading (360') we 
were able t o  s e e  t h e  f i r e  on t h e  water . "  He e s t ima ted  t h a t  t h e  time between t h e  
i n i t i a l  and l a s t  s i g h t i n g  of t h e  t r a f f i c  (EAL ,663) was about  a minute  and a h a l f .  

The a i r c r a f t  passed over  my a i r c r a f t  a t  an a l t i t u d e  of something 

The f i r s t  o f f i c e r  of PAA 212 t e s t i f i e d ,  "As we were descending from an a l -  
t i t u d e  of 4,000 f e e t  t o  our  l a s t  c l e a r a n c e  l i m i t  a l t i t u d e  of 3,000 f e e t ,  I be- 
came concerned w i t h  t r a f f i c  of which we had been n o t i f i e d  and seen  . . . T h i s  
a i r c r a f t  appeared t o  me t o  be making a c l imb,  and, of cour se ,  it was moving from 
o u r  l e f t  t o  t h e  r i g h t ,  a c r o s s  our  pa th  of f l i g h t . "  He  s a i d  t h a t  t h e  o t h e r  a i r -  
c r a f t ,  i d e n t i f i e d  by i t s  beacon, s t a r t e d  toward PAA 212 ve ry  c l o s e  t o  t h e i r  
a l t i t u d e ;  t h a t  t h e  t u r n  was t h e n  r a p i d  and t h a t  he s a i d  t o  t h e  c a p t a i n ;  ""his 
guy is g e t t i n g  t o o  c l o s e ,  l e t t s  go down.!! 
and s t a r t e d  t o  r o l l  t h e  a i r c r a f t  i n t o  a r i g h t  bank. A f t e r  t h e  r i g h t  bank was 
i n i t i a t e d ,  he  r e l a t e d ,  1'. I a n  g e t t i n g  a v e r y  d e f i n i t e  impress ion  t h a t  t h i s  
a l t i t u d e  s e p a r a t i o n  i s  r e a l l y  s t a r t i n g  t o  d e t e r i o r a t e  v e r y  r a p i d l y .  Now t h i s  
thing i s  coming r i g h t  down, and i n  my mind, I am also beginning  t o  t h i n k  t h a t  
even though t h i s  is coming a t  us, I have t h e  impress ion  t h a t  it is going  t o  
p o s s i b l y  pass t o  t h e  Light  of US. 
I want t o  g e t  down; I want t o  g e t  away from t h i s  t h i n g  t h a t  i s  corning down on 
us. 
wheel.  
about  t h e  same t ime,  because as I g o t  my hand on t h e  wheel - I t h i n k  t h i s  i s  ' 

where t h e  'Yeoh, (an exc lamat ion  on t h e  communication t a p e  a t  1826:19) came i n  . . when I grabbed f o r  t h e  a i l e r o n ,  I caught  t h e  t r i g g e r  swi t ch  on my boom 
mike, . . b u t  as I g o t  my hand on t h e  wheel I f e l t  him r o l l i n g  . . . ou t  of 
t h e  bank and s t a r t i n g  t o  go forward on it. This  i s  t h e  t ime I n o t i c e d  t h e  forward 
push on the yoke because now I had my hand on it." 

The c a p t a i n  looked o u t  a t  t h e  t r a f f i c  

So immediately I want t o  s t o p  t h i s  t u r n  b u t  

So a p p a r e n t l y  a t  t h i s  t ime when I s a i d  !No down, !* I  reached f o r  t h e  c o n t r o l  
Well a p p a r e n t l y  ( t h e  c a p t a i n )  mus t  have a r r i v e d  a t  t h i s  same conc lus ion  
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T h e  f i r s t  o f f i c e r  a l s o  s t a t e d  t h a t  PA1 212 was i n  a l e v e l  p o s i t i o n  when 

t h e  o t h e r  a i r c r a f t  went by; t h a t  t h e  o t h e r  a i r c r a f t  a t  t h a t  t i m e  was i n  a 90- 
degree bank slightly nosedown; t h a t  he saw t h e  mid sections of both wings inboard 
of t he  a i l e r o n ,  and t h e  hump of t h e  f u s e l a g e ;  t h a t  the s e p a r a t i o n  between the  
two a i r c r a f t  was 200 t o  300 f e e t ;  t h a t  he had the  d e f i n i t e  impression t h a t  he 
heardengine noise; t h a t  t h e  o t h e r  a i r c r a f t  was €cu r  t o  f i v e  m i l e s  from PAA 212 
when it made the r i g h t  t u r n ;  and t h a t  t h e  time a f t e r  t he  t u r n  t o  passing h i s  
a i r c r a f t  was 40 t o  50 seconds.  

The f l i g h t  engineer  aboard PAA 2 s t i f i e d  t h a t  when advised of t h e  t r a f f i c  
a t  11 o ' c l o c k  he saw a red beacon which looked l i k e  the  a i r c r a f t  was climbing; 
t h a t  he d e f i n i t e l y  thought t he  o t h e r  a i r c r a f t  was below PAA 212 and t h a t  a f t e r  
h i s  f i r s t  obse rva t ion  he d i d  not  aga in  s e e  t h e  t r a f f i c .  He s a i d  the  sequence of 
maneuvers of PIW 212 was a r i g h t  bank, a r o l l  back out of t he  bank t o  a wings 
l e v e l  a t t i t u d e ,  and the  o t h e r  a i r c r a f t  went by them. He thought he heard a i r -  
c r a f t  engine noise  a s  t he  o t h e r  a i r c r a f t  passed b u t  he d id  no t  see t h e  o t h e r  a i r -  
c r a f t .  

\ 

PAA 212 r epor t ed  a nea r  miss a t  approximately 1827, a t  which t i m e  t he  r a d a r  
t a r g e t  a s s o c i a t e d  wi th  EAL 663 was no longer v i s i b l e  on t h e  approach c o n t r o l  
r a d a r  scope. A t  about t h i s  time r e p o r t s  were received by v a r i o u s  c o n t r o l l e r s  
in both Kennedy Tower and t h e  New York Center from o the r  a i r  crews who had ob- 
served an exp los ion  and f i r e  on the  water .  

Based on r e p o r t s  of o t h e r  a i r  crews i n  t h e  a r e a ,  EAL 663 crashed i n  t h e  
A t l a n t i c  Ocean approximately 13 n a u t i c a l  m i l e s  sou theas t  of t h e  JFK A i r p o r t  
(6.5 m i l e s  o f €  Jones Reach, Long I s l a n d )  a t  approximately 1826. 

PAA 212 landed a t  JFK A i r p o r t  a t  approximately 1831 without  f u r t h e r  i n c i d e n t .  

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

C r  et1 
_II 

1n.i u r i e 2  

F a t a l  - 5  
Non- f a t a  1 0 
None 0 

1 . 3  Damage t o  Aircraf t  

Passengers 

7 9  
0 
0 

Others 

0 
0 

The a i r c r a f t  was destroyed on impact. e 

1.4 %her Damage 

There was no i n j u r y  t o  o t h e r  persons o r  damage t o  o t h e r  property.  

1.5 Crew Information 

Captain Frederick R.  Carson, age 41, he ld  a i r l i n e  t r a n s p o r t  p i l o t  c e r t i f i c a t e  
No. 444006 and type  r a t i n g s  i n  L-188, DC-6/7, L-749, DC-3, M202/404, and L-l049C/D 
a i r c r a f t .  tIe was employed by Eas t e rn  A i r  Lines  on February 14, 1946, and was up- 
graded t o  captair!  on J u l y  22 ,  1952. H i s  l a s t  p r o f i c i e n c y  check, i n  DC-7B type 
a i r c r a f t  was s a t i s f a c t o r i l y  accomplished on February 3 ,  1965. His l a s t  f i r s t -  
c l a s s  medical c e r t i f i c a t e  was i s sued  on February 8, 1965, w i th  no waivers .  
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Captain Carson had accumulated a t o t a l  of 12,607 hours p i l o t  time including 
595 hours i n  DC-7B a i r c r a f t ;  had passed a l i n e  check on A p r i l  13, 1964, and an 
en route inspection on June 14, 1964. 

F i r s t  Officer Edward R. Dunn, age 41, held commercial p i l o t  c e r t i f i c a t e  
NO. 1337352 with airplane single-multi-engine land instrument, L-188, 1049, 
and DC-6/7 ra t ings .  He was employed by Eastern A i r  Lines on June 18, 1956. 
His l a s t  f i r s t - c l a s s  medical c e r t i f i c a t e  was issued on January 14, 1965, with no 
waivers. 
2,750 hours i n  DC-7B a i r c r a f t .  

M r .  Dunn had accomplished a t o t a l  of 8,550 hours p i l o t  time including 

Fl ight  Engineer Douglas G. Mitchell ,  age 24, held f l i g h t  engineer c e r t i f i c a t e  
No. 1594733 and commercial p i l o t  c e r t i f i c a t e  No. 1399507 with airplane s ingle  
and multi-engine land and instrument r a t ings ,  He was employed by Eastern A i r  
Lines on September 23, 1963, and had a t o t a l  of 407 p i l o t  hourr and 141 hours 
f l i g h t  engineer time. His l a s t  proficiency check in  DC-7B equipment was s a t i s -  
f a c t o r i l y  accomplished on January 4, 1965. H i s  l a t e s t  f i r s t - c l a s s  medical 
certif icate was i ssued  on J u l y  7 ,  1964, with no waivera. 

F l igh t  Attendants Linda A. Lord and Judi th  A,  Durkin were both t ra ined t o  

The crew of EAL 663 had flown 1 hour and 16 minutea,, and had been on duty 

nerve a b  crewmembers on DC-7B a i r c r a f t .  

3 hours and 11 minutes during the day of the accident.  

1.6 Ai rc ra f t  Information 

EaBtern A i r  Lines records reveal  t ha t  DC=7B,  N849D, manufactured by the 
Douglas Ai rc ra f t  Corporation on May 1, 1958, was delivered t o  EaBtern A i r  Lines, 
Inc. ,  Miami, Flor ida,  on May 15, 1958, with 9:05 hours on the a i r c r a f t .  

Maintenance records indicated thAt N849D WIB inspected and maintained i n  
accordance with the standards s e t  f o r t h  by the Federal Aviation Agency. There 
were no recurr ing discrepancies noted in the  a i r c r a f t  records. 
of the a i r c r a f t  a t  takeoff was 104,799 pounds. 
grose weight waa 126,000 pounds. 
l imits .  

The gross weight 
The maximum allowable takeoff 

The center  of grav i ty  waa within allowable 

The engines were being operated on 115-145 octane gasoline,  

1.7 Meteorological Information 

The U. S. Weather Bureau a t  JFK reported the weather a t  1838 t o  be: sca t te red  
clouds a t  12,000 f e e t ;  high t h i n  broken clouds; 
wind from 250 degrees a t  7 knots. 
and the a l t imeter  was 30.06. 

v i s i b i l i k y  7 miles;  and theo 
The temperature W B B  46 F, the dewpoint 43 F, 

The accident occurred during the hours of darkness. A i r  crews and ground 
witneesea i n  the v i c i n i t y  a t  the time of the accident s t a t ed  t h a t  no moon or 
s t a r s  were v i s i b l e .  
the same d i r ec t ion  a s  EAL 663 (south) s ta ted  t h a t  it was completely dark i n  t h a t  
d i r e c t i o n  with no apparent horizon. 

Additionally,  crewmembers of a i r c r a f t  which were headed i n  
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1.8 Aids t o  Navigation 

There were no r epor t ed  d i s c r e p a n c i e s  of any involved ground nav iga t ion  a i d s .  

1.9 Communications. 

The d e p a r t u r e  r a d a r  c o n t r o l l e r  e s t a b l i s h e d  r a d i o  c o n t a c t  with'EAL 663 a t  
1820:31. He i n s t r u c t e d  the f l i g h t  t o  climb t o  6,000 f e e t  and r e p o r t  leaving 
3,000. A t  1821:ll EAL 663 r epor t edz f  out  of 1,000 f e e t  and w a s  i n s t r u c t e d  t o  
t u r n  l e f t  t o  a heading of 160 degrees .  

A t  1822:51 when i n t e r r o g a t e d  concerning the  a i r c r a f t ' s  a l t i t u d e ,  t he  f l i g h t  
r e p o r t e d  2,500 f e e t  whereupon t h e  D R - 1  c o n t r o l l e r  issued an i n s t r u c t i o n  t o  t u r n  
l e f t  t o  a heading of 100 degrees  and t.o change transponder t o  Code l l A .  A t  
1823:34 EAL 663 was i n s t r u c t e d  t o  climb t o  8,000 f e e t  and t o  t u r n  r i g h t  t o  a 
heading of 150 degrees.  A t  1823:41 the  f l i g h t  acknowledged the  l a s t  c l ea rance  
and r epor t ed  leaving 3,000 f e e t .  A t  1824:27 i n  response t o  another  query from 
t h e  D R - 1  c o n t r o l l e r ,  EAL 663 r epor t ed  leaving 3,500 f e e t  a t  which time the f l i g h t  
was i n s t r u c t e d  t o  t u r n  l e f t  t o  a heading of 090 degrees.  A t  1825:04 i n  response 
t o  s t i l l  ano the r  i nqu i ry  concerning i t s  a l t i t u d e  EAL 663 r epor t ed  "Out of 3,700.lf 
Seventeen seconds l a t e r  a t  1825:21 the  DR-1  c o n t r o l l e r  i n s t r u c t e d  the  f l i g h t  as 
fo l lows :  t t .  . . t u r n  r i g h t  now, heading one seven zero t o  V i c t o r  one t h i r t y  
n ine ,  t r a f f i c  2 o ' c lock  f i v e  m i l e s  northeast-bound below ~ 0 u . I ~  The f l i g h t  re- 
sponded t h a t  they had the  t r a f f i c  and were tu rn ing  t o  the  assigned heading. 

A t  1825:36 i n  response t o  an i n s t r u c t i o n  from the D R - 1  c o n t r o l l e r  t o  c o n t a c t  
t h e  New York Center on 125.1 mcs. the f l i g h t l s  l a s t  t r ansmiss ion  was "Good n igh t . "  

Pan American F l i g h t  212 (PAA 212)  was on a Instrument F l i g h t  Rules (IFR) 
f l i g h t  p l an  from San Juan,  Pue r to  Rico, t o  JFK A i r p o r t .  A t  1818:38 t he  New York 
A i r  Route T r a f f i c  Control  Center i n i t i a t e d  a handoff t o  the  Kennedy Approach 
Control  A r r i v a l  Radar Handoff (ARHO) c o n t r o l l e r  and advised t h a t  PAA 212 was 
then  t h r e e  miles n o r t h  of the Dutch I n t e r s e c t i o n .  ARHO accepted r ada r  i d e n t i t y  
of t h e  t a r g e t  and i n s t r u c t e d  t h e  New York Center t o  have the  t r a f f i c  t u r n  (from 
330 degrees )  t o  a 350-degree heading. - 

A t  1819:31 the handoff was completed when PAA 212 e s t a b l i s h e d  r a d i o  c o n t a c t  
w i t h  Kennedy Approach Control (AR-31, r epor t ed  leaving 10,000 f o r  4 ,000- fee t ,  
and advised t h a t  the f l i g h t  had received Information Golf .a /  A t  1819.:'46 PAA 212 
was i n s t r u c t e d  t o  ma in ta in  i t s  p r e s e n t  heading far a v e c t o r  t o  t h e  f i n a l  approach 
cour se  ( f o r  runway 31R) and c l e a r e d  t o  descend t o  3,000 f e e t .  

A t  1820:08 the AR-3 c o n t r o l l e r  requested PAA 212  t o  r e p o r t  leaving 6,000 
f e e t .  This  r e p o r t  was made a t  1822:45 

A t  1823:39 the  AR-3 c o n t r o l l e r  r eques t ed  P-4A 212  t o  r e p o r t  reaching 3,000 
fee t .  A t  1824:19 t h e  c o n t r o l l e r  i n s t r u c t e d  the  f l i g h t  t o  t u r n  r i g h t  heading 
020 degrees  and the  message concluded a s  fo l lows :  I ! .  . . say aga in  your a l t i t u d e ,  

5 /  The v o i c e  making a l l  t r ansmiss ions  from EAL 663 was i d e n t i f i e d  a s  t h a t  of 

6 /  Information f o r  a r r i v i n g  a i r c r a f t  t r a n s c r i b e d  and b roadcas t  on t h e  vo ice  
t h e  f r r s t  o f f i c e r .  

f e a t &  of t h e  C o l t ' s  Neck, New Jersey and Deer Park,  New York VORTACs. 
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say  y o u f r e  a t  t h ree?"  
heading change. 

The f l i g h t  r e p o r t e d  l eav ing  4,500 f e e t  and acknowledged 

A t  1824:48 t h e  AR-3 c o n t r o l l e r  r eques t ed  PAA 212 t o  r e p o r t  l eav ing  each 
500-foot l e v e l  down t o  3,000 f e e t  and advised t h e  f l i g h t  of t r a f f i c  a t  11 ofcfoc'c,,  
s i x  miles southeastbound j u s t  c l imbing o u t  of 3,000 f e e t .  PAA 212 r e p o r t e d  
l e a v i n g  4,000 f e e t  and f o u r  seconds l a t e r  a t  1824:56, adv i sed ,  "We have t h e  
t r a f f i c . "  

A t  1825:37, i n  response t o  a n o t h e r  i n q u i r y  from AR-3 concerning the  a i r -  
c r a f t t s  a l t i t u d e ,  PAA 212 r e p o r t e d  ou t  of 3,500 f e e t  whereupon a t  1825:47 t h e  
f l i g h t  w a s  i n s t r u c t e d  t o  t u r n  l e f t  heading 360 degrees  and t o  c o n t a c t  approach 
c o n t r o l  on 118.4 mcs. The frequency change was accomplished and a t  1826:06 
PAA 212 e s t a b l i s h e d  c o m u n i c a t i o n s  w i t h  t h e  f i n a l  v e c t o r  c o n t r o l l e r  (AR-1) .  

The f l i g h t  was adv i sed  of i t s  observed p o s i t i o n  (13  miles s o u t h e a s t  of t h e  
a i r p o r t )  and asked i t s  a l t i t u d e .  
( f e e t )  whereupon t h e  AR-1 c o n t r o l l e r  c l e a r e d  t h e  f l i g h t  t o  descend t o  2,000 f e e t  
and m a i n t a i n  a 360-degree heading. 

PAA 212 r e p l i e d  a t  1826:12 "Level a t  3 , O O O I l  

Th i s  c l e a r a n c e  was n o t  acknowledged. 

A t  1826:19 an exclamation appeared on t h e  c m u n i c a t i o n s  r eco rd ing  t a p e  
t h e  sound of which i s  d e s c r i b e d  as "Yeoh." The t r a n s m i t t e r  from which t h i s  ex- 
c l ama t ion  emanated remained on t h e  a i r  and t h e  c a r r i e r  background hum was iden-  
t i c a l  i n  p i t c h  and volume t o  t h a t  a s s o c i a t e d  w i t h  a l l  p rev ious  and subsequent 
t r a n s m i s s i o n s  from PAA 212. 

At 1826:23 and a g a i n  a t  1826:39 t h e  AR-1 c o n t r o l l e r  a t tempted t o  o b t a i n  an 
acknowledgment f o r  t h e  descen t  c l e a r a n c e  and heading assignment.  A t  1826:42 
a crewmeniber aboard PAA 212 r e p o r t e d  a 1 1 c l o s e . m i s s ~ 7  w i t h  a n o t h e r  a i r c r a f t .  
asked t h e  AR-1 c o n t r o l l e r ,  "Did you have a n o t h e r  t a r g e t  i n  t h i s  a r e a  a t  t h i s  
same s p o t  where w e  were a minute ago southbound?Il 
adv i sed  him t h a t  he d i d  and t h a t  t h e  t r a f f i c  was no longer  v i s i b l e  on h i s  r a d a r  
scope, PAA 212 r e p l i e d  a t  1827:lO "It looks l i k e  h e f s  i n  t h e  bay then ,  because 
we saw him, he looked l i k e  he winged over t o  miss u s  and w e  t r i e d  t o  avoid him, 
and we saw a b r i g h t  f l a s h  about one minute la ter ."  

He 

When t h e  AR-1 c o n t r o l l e r  

A t  1827:25 a n o t h e r  v o i c e  ( l a t e r  i d e n t i f i e d  a s  t h a t  of t h e  c a p t a i n - o f  PAA 
212) s t a t e d  !I. . . he was w e l l  over  t h e  t o p  of u s  and it looked l i k e  he went i n t o  
an  a b s o l u t e  v e r t i c a l  t u r n  and k e p t  r o l l i n g . "  

Kennedy Approach Con t ro l  provided r a d a r  v e c t o r i n g  service f o r  inbound PAA 
212 w h i l e  Kennedy Departure  C o n t r o l l / , p r o v i d e d  r a d a r  v e c t o r s  f o r  outbound EAL 663. 

7 /  (1) C o n t r o l s  IFR d e p a r t u r e  t r a f f i c  . . i n  accordance w i t h  t h e  pro- 
VisioGs of t h e  Kennedy Tower and New York Center  Letter of Agreement and 
Supplements t h e r e t o ;  (2)  P rov ides  s t a n d a r d  r ada r lnonrada r  s e p a r a t i o n  t o  a l l  I F 2  
d e p a r t u r e s  from Kennedy A i r p o r t ;  ( 3 )  Responsible  f o r  a l l  r a d a r  handoffs  t o  t h e  
a p p r o p r i a t e  c e n t e r  s e c t o r  u n l e s s  t h e s e  handoffs  a r e  accomplished by a GS-12 r a d a r  
c o n t r o l l e r ;  (4) I n s u r e s  t h a t  a l l  necessa ry  a l t i t u d e  r e s t r i c t i o n s  are met;+ In  
a d d i t i o n  p e r t i n e n t  supplements t o  t h e  Let ter  of Agreement a r e  d i r e c t e d  t o  Kennedy 
Tower f a c i l i t y  o p e r a t i o n  p o s i t i o n  d e f i n i t i o n ;  

(cont inued on nex t  page) 
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1 - *  
The DR-1 c o n t r o l l e r  t e s t i f i e d  t h a t  when he coordinated wi th  the  AR-3 

c o n t r o l l e r  (handl ing PAA 2 1 2 )  t h e  D R - 1  c o n t r o l l e r  advised the  AR-3 c o n t r o l l e r  
t h a t  t he  D K - 1  "Might poss ib ly  have an a i r c r a f t  t h a t  would be unable t o  c r o s s  
t h e  157-degree ( r a d i a l  of JFK) a t  f o u r  thousand f e e t .  .He advised m e  t h a t  he 
had one s t i l l  f a r  away in t he  g e n e r a l  d i r e c t i o n  of Dutch . bu t  a t  t h i s  
t i m e  ( i t  was) no f a c t o r . "  The i n i t i a l  c o o r d i n a t i c n  between t h e  AR-3  and D R - 1  
c o n t r o l l e r s  took p l ace  a t  approximately 1823, o r  s h o r t l y  a f t e r  t h e  D R - 1  con- 
t r o l l e r  turned EAL 663 t o  a 100-degree heading.. Both c o n t r o l l e r s  t e s t i f i e d  
t h a t  a t  approximately 1823:24 f u r t h e r  coord ina t ion  and an  exchange of a l t i t u d e  
information was e f f e c t e d .  However, a review of t h e  t r a n s c r i p t i o n  of recorded 
communication a t  t he  DR-1  p o s i t i o n  revealed t h a t  t h i s  c o n t r o l l e r  was engaged 
i n  almost cont inuous communication w i t h  EAL 663 and o t h e r  a i r c r a f t  du r ing  t h i s  
time pe r iod .  

I n  the  pub l i c  hea r ing  t h e  AR-3  c o n t r o l l e r ,  when asked why he had requested 
P.4A 212 t o  r e p o r t  each 500-foot l e v e l ,  s t a t e d :  "It wqs a form of preplanning . . . I noted t h a t  information i n  the  even t  t h a t  I c o u l d n ' t  main ta in  r a d a r  
s e p a r a t i o n  between t h e  two a i r c r a f t  I would have immediate knowledge of t h e  
Pan American's a l t i t u d e  and w i t h  f u r t h e r  coord ina t ion  (with the  DR-1  c o n t r o l l e r )  . . . I could r e v e r t  t o  s t anda rd  nonradar separation."E/ 

I n  support  of h i s  r e l i a n c e  on r a d a r  s e p a r a t i o n  between t h e  two a i r c r a f t  t he  
A R - 3  c o n t r o l l e r  s t a t e d :  ".  . . E a s t e r n  663 was qbserved completing a r i g h t  t u r n  
from an  e a s t e r l y  heading approximately four miles  ahead of and t o  t h e  r i g h t  of 
Pan American 212 ( then  on a heading of 20 degrees . )"  
s h o r t l y  t h e r e a f t e r  he issued a 
a i r c r a f t ,  and t o  g i v e  him a b e t t e r  angle  of i n t e r c e p t  w i t h  the  g l i d e p a t h .  
t o  t u r n  h i p  toward t h e  a i r p o r t . "  
AK-1  c o n t r o l l e r .  

According t o  h i s  testimony, 

' 1 .  . . new heading of 360 d e i r e e s  for t he  Pan American 

He then  i n s t r u c t e d  t h e  f l i g h t  t o  c o n t a c t  t h e  

2 

The Approach Control  Sequencer of t he  Kenqedy Tower received a r a d a r  handoff 
from t h e  AK-3 c o n t r o l l e r  on PAA 212,  and passed i t  t o  t h e  AR-1 c o n t r o l l e r .  H e  
s t a t e d  I t .  . . I assumed the  depa r tu re  (EAL 663) had reached 4,000 f e e t .  He was 
i n  an  a r e a  where he should have been maintaining a l e v e l  of 4,000 o r  f l y i n g  i t  
a t  any r a t e ,  b u t  i n  my mind the  r a d a r  s e p a r a t i o n  d i d  s t i l l  e x i s t  and would con- 
t i n u e  t o  e x i s t . "  

- 7 /  (Continued from p. 7 )  
Standard ope ra t ing  r a d a r  procedures a r e  a l s o  e s t a b l i s h e d  f o r :  (1) 

Departure Con t ro l ;  
t he  i n s t r u c t i o n  contained i n  t h e  f a c i l i t i e s  ope ra t ing  d e f i n i t i o n ;  (3) ........ 
( 4 )  ......... (5)  Departures of f  runway 31LJR s h a l l  be vec to red  s o  a s  t o  remain 
w i t h i n  t h e  f i v e  m i l e  range mark (of  t he  JFK ASR-4 r a d a r )  u n t i l  c r o s s i n g  the  Kennedy 
VOKTAC 157-degree r a d i a l  u n l e s s  p r i o r  coord ina t ion  i s  e f f e c t e d .  

?'< When t a k e o f f s  on J l L / R  and approaches t o  t h e  northwest were i n  use a t  JFK 
t h e r e  a r e  two s p e c i f i c  f l i g h t  r e s t r i c t i o n s  a p p l i c a b l e  t o  a i r c r a f t  des t ined  f o r  
p o i n t s  south of New York v i a  t h e  Dutch 7 SID. They were: Cross t h e  157-degree 
r a d i a l  of JFK VORTAC a t  4,000 f e e t  o r  h ighe r  and; remain on/or  n o r t h  of t h e  JFK 
141-degree r a d i a l  u n t i l  3 . 5  m i l e s  e a s t  of t h e  Deer Park 228-degree r a d i a l .  

h o r i z o n t a l  s e p a r a t i o n  i s  t h r e e  miles .  The r equ i r ed  d i s t a n c e  between a i r c r a f t  
f o r  v e r t i c a l  or nonradar s e p a r a t i o n  i s  1,000 f e e t ,  

( 2 )  Depsrture  t r a f f i c  s h a l l  be vectored i n  dccordsnce w i t h  

- 8/ The minimum d i s t a n c e  between a i r c r a f t  r equ i r ed  f o r  r ada r ,  l a t e r a l  o r  
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According t o  t h e  testimony of the  AR-1 c o n r r o l l z r  P M  212 advised they were 
"Level a t  3,000." T h i r t y - s i x  seconds from the  t i m e  of t h i s  i n i t i a l  c o n t a c t  w i t h  
t h e  4R-1 c o n t r o l l e r  PM 2 1 2  r epor t ed  the  "Cl05e m i s s . "  

The A R - 1  c o n t r o l l e r  s t a t e d  t h a t  he issued r a d a r  v e c t o r s  t o  h i s  inbound t r a f f i c  
t o  provide s e p h r a t i o n  wetween h i s  a i r c r a f t  and o ther  inbound t a r g e t s  under h i s  
c o n t r o l  i n  t h e  area and t h a t  t h i s  was h o r i z o n t a l  ( r a d a r )  s e p a r a t i o n  which r equ i r ed  
t h r e e  mi l e s .  He f u r t h e r  s t a t e d :  "When Pan American advised me t h a t  he had had 
t h e  c l o s e  miss and he is r e a l l y  t a l k i n g  i n  r e f e r e n c e  t o  behind him w e l l  I r e a l l y  
c a n ' t  say whether o r  not i n  r e f e r e n c e  t o  behind him b u t  now I am looking d i r e c t l y  a t  
him, and I see ano the r  t a r g e t  come away from h i s  beacon code. Th i s  i s  when I f i r s t  
observed t h e  t a r g e t  south o r  southwestbound." 

Concerning EAL, 663 t h e  D R - 1  c o n t r o l l e r  t e s t i f i e d  t h a t  he was " s t r i c t l y  i n -  
t e r e s t e d  i n  1 ; l te ra l  s epa ra t ion"  between the  two a i r c r a f t .  HE s t a t e d  1 1 .  . . I 
remember very v i v i d l y  t h a t  Pan American was well t o  t h e  r i g h t  of E a s t e r n  - i t  
would be h i s  3 o ' c lock  p o s i t i o n  - dhen he (EAL 663) s t d r t e d  h i s  t u r n .  I t  was 
f i v e  o r  s i x  m i l e s .  There was more than  ample scpara t ion . l t  

The Departure Radar Handoff (DRHO) c o n t r o l l e r  who e f f e c t e d  t h e  handoff from 
t h e  D R - 1  c o n t r o l l e r  t o  the  r a d i o - r a d a r  c o n t r o l l c r  (RR-7) i n  the New k'ork Center  
was asked i f  he  be l i eved  r6da r  s e p a r a t i o n  was  being a p p l i e d .  His a n w e r  was 
f l d e f i n i t e l y . f f  He f u r t h e r  s t a t e d  t h a t  when t h e  DR-1 c o n t r o l l e r  turned EAL 663 
t o  090 degrees  t h e r e  was adequate r a d a r  s e p a r a t i o n  a t  t h a t  time. L a t e r  when he 
observed o r  werheard the  D R - 1  c o n t r o l l e r  t i jrn EAL 663 t o  a 170-degree heading 
t h e  d i s t a n c e  between t h e  two t a r g e t s  was f o u r  t o  f i v e  mi l e s .  

A t  approximately 1825 the  DRHO c o n t r o l l e r  a t tempted a r a d a r  handoff of EAL 
663 t o  the  RR-7 c o n t r o l l e r .  The R R - 7  c o n t r o l l e r  s t a t e d :  f t .  . . The a i r c r a f t  was 
approximately t h r e e  m i l e s  from the  Deer Park VORTAC 228 r a d i a l  on the  Kennedy 160- 
degree r a d i a l .  I observed t h e  t a r g e t  b u t  a l s o  ano the r  t a r g e t  a t  h i s  1 o f c l o c k  
p o s i t i o n  approximately e i g h t  miles away on converging coursc.  
t a r g e t  t o  b e  Pan American F l i g h t  2 1 2  whom I turned ovc-c t o  Kennedy Approach Control  
r a d a r  approximately s i x  minutes e a r l i e r  on a heading of 350 degrees .  . . I  inqu i r ed  
if s e p a r a t i o n  e x i s t e d  between the  two f l i g h t s .  The DRIiO c o n t r o l l e r  i nd ica t ed  
t o  me t h a t  Eas t e rn  663 was above h i s  t r a f f i c .  A few seconds l a t e r  t he  Kennedy 
Dcparture C o n t r o l l e r  c a l l e d  me back and advised t h a t  t h e y  were going t o  r e t a i n  
c o n t r o l  of E a s t e r n  663 because chey d i d n ' t  have q u i t e  a thousand f e e t .  About a 
minute l a t e r  I observed Eas t e rn  A i r  Lines  663 make a l e f t  t u r n  toward t h e  n o r t h e a s t  
t r a c k i n g  approximately 070 degrees .  Approximitely t h r e e  m i l e s  or more, poss ib ly  
f i v e ,  a f t e r  I observed the  f i r s t  t u r n  toward the  n o r t h e a s t  I observed a t u r n  t o  t h e  
r i g h t  by the  a i r c r a f t .  
a lmost  t h e  same spo t  where he commenced h i s  t u r n .  X e s t i m a t e  i t  took approximately 
two sweeps of t he  r a d a r  from the  t i n e  Eas t e rn  663 cormenced h i s  t u r n  t o  t h e  r i g h t  
u n t i l  I saw him on h s o u t h e r l y  heading. ?It t h i s  p o l q t  E a s t e r n  663 and Pan Americc.2 
2 1 2 1 s  t a r g e t s  merged bu t  I could s t i l l  d i s t i n g u i s h  them as  t w o  t a r g e t s . "  

I knew t h e  second 

Eas t e rn  663 made a r i g h t  t u r n  t o  a s o u t h e r l y  heading a t  

A s  t o  the  kind of s e p a r a t i o n  being provided t h e  Rll-7 con t , ro l l e r  s a i d  t h a t  
w i t h  t he  depa r tu re  handoff c o n t r o l l e r ' s  s t a t emen t  of Ifnot q u i t e  a thousand f e e t "  
d e p a r t u r e  c o n t r o l  was going f o r  v e r t i c a l  sep3ra t ion .  However, a t  a l a t e r  po in t  
i n  h i s  testimony he s a i d  lrIt was r ada r  s e p a r a t i o n  p r i o r  t o  E a s t e r n  s t a r t i n g  t o  
t u r n .  Once ( t h e  a i r c r a f t )  proceeded southbound, once he was on a s o u t h e r l y  
heading--the r a d a r  s e p a r a t i o n  was l o s t  on my scope." 
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1.10 Aerodrome and Ground FQciL ie i eo  - -- 

Neither t h e  E ipl ld inves t iga t ion  r i m  the  p c b l i c  hear ing revealed any facts  
which would i nd ica t e  t h a t  aerodrtjme o r  ground f a c i l i t i e s  were in any way con- 
t r i b u t o r y  t o  this a c c i d e n t .  

EAL b63 was nat equipped nor r e q u i r e d  t o  be equipped w i t h  a f l i g h t  r e c o r d e r .  

PA4 212 was equipped w i t h  an o p e r a t i n g  Lockheed Model 109C serial No. 188 
f l i g h t  d a t a  r e c o r d e r .  
ter  t r a c e  appeared t o  be inscr2bed i n c o r r e c t l y  r e l a t i v e  t o  its pos i t i o r?  on t h e  
f o i l .  It was discovered t h a t  a replacement servo a m p l i f i e r  u n i t  i n p u t  signal lead 
had been i n a d v e r t e n t l y  switched a t  t h e  t a m i i n a l  p o s t s ,  res*i l t ; ing i n  a 180-degree 
phase r e v e r s a l  of t h e  output; to the s ty lus  d r i v e .  (See Attachment #l.) 

From an  e x a d n a t i o n  of t h 3  flight r eco rd  t h e  heading parame- 

The r eadou t  inidicated no s i g n i f i c a n t  v a r i a t i o n  i n  any of the f o u r  parameters  
u n t i l  f i v e  minutes  and t e n  seconds p r i o r  t o  touchdown. A t  t h i s  p o i n t  f o r  t e n  
seconds d u r a t i o n ,  a pashover mcineuver i s  i n d i c a t e d  by n e g a t i v e  a c c e l e r a t i o n  i n -  
crement up t o  1/2-g magnitude fol lowed by a p o s i t i v e  a c c e l e r a t i o n  f o r c e  of lesser 
magnitude b e f o r e  r e t u r n i n g  t o  normal, 
p i r e d  i n  t h e  o t h e r  three para,rneters which c o i n c i d e  w i t h  t h e  avoidance maneuver 
d e s c r i b e d  by t h e  crew i.e., heading change t o  t h e  right, i n c r e a s e  i n  a i r s p e e d  and 
decrease i n  a l t i t u d e .  

During t h i s  p e r i o d  v a r i a t i o n s  a l s o  t r a n s -  . 

1.12 

The wreckage of 2 - L  663 xd8 locet2d by Sonar Soundings on t h e  ocean f l o o r  a t  
a w a t e r  depth of 70-80 f e e t ,  The location of t h e  c r a s h  s i t e  was 13 n a u t i c a l  miles 
southeast :  of t h e  JF'R A i r p o r t .  (See Attac'nnent V2.) 
conf ined  g e n e r a l l y  t o  an area 125 p a r d s  wide and 400 y a r d s  long.  

Wreckage d i s t r i b u t i o n  was 

Over 60 p e r c e n t  cE t h e  e i r c s a f t  was recovered,  i nc lud ing  p o r t i o n s  of a l l  
major  components e The frlvestIgaC1on r e v e a l e d  no evidence which would i n d i c a t e  
f a i l u r e  o r  r n a l f U T l C t i O i 1  of the a i r c r a f t !  s powerpiants, s y s t e m ,  or s t r u c t u r a l  
components p r i o r  t c  impact. 

The fuselage cmnporients f rm the areid below t h e  reference plane were e x t e n s i v e -  
l y  fragmented. 
che f r o n t ,  c e n t e r P  and rear  spars .  A p o r t i o n  of the f u s e l a g e  nose s e c t i o n  t o p  
s k i n  was recovered torn a f t  and upwards and t h e  nose s e c t i o n  was crushed and t o r n .  
The r i g h t  s i d e  crew entry door was crushed and t o r n  from t h e  forward i e a d i n g  edge, 
a f t  and upward. 
squa re ,  350 y a r d s  f r m  thi? main wreckage area, on a b e a r i n g  of approximately 220 
deg rees .  

This iricLuded t h e  h e a v i l y  c o n s t r u c t e d  c e n t e r  s e c t i o n  c0ntainir .g  

A l l  f o u r  exg ine  p m e r  cases were recovered from an  a r e a  30 ya rds  

A l l  t h e  c o n t r o l  surfacos including t r i m  tabs were recovered,  damaged b u t  w i t h  
no ind ica t io r r  of pre-impact mal func t ion  o r  failure. 
recovered e x h i b i t e d  c o q l e t e  sepazat ior l  and e l l  s t r a n d s  were necked down a t  t h e  
s e p s r a t i o n  p o i n t s .  

A l l  of the c o n t r o l  c a b l e s  

A l l  the landing gears were recoverede s e p a r a t e d  from t h e i r  a t tachment  p o i n t s .  
The recract :  ac tua t i i lg  cy?indi.;r?~ %:ere in the  r eg rack  position. 
g e a r s  had engine o i l  cooler c o r ?  ma"grisl imbedded between t h e  i n n e r  brake a s sembl i e s  
and between the 0123 piston and the t o rque  l i n k s .  

Bo'ch main landing 
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The f l a p s  and f l a p  a c t u a t o r  mechanisms were recovered w i t h  t h e  a c t u a t o r s  i n  

t h e  r e t r a c t e d  p o s i t i o n .  

There was no evidence of i n f l i g h t  f i r e  or exp los ion .  

1.13 F i r e  

A i r  crew eyewi tnesses  aboard B r a n i f f  F l i g h t  5 e  Air Canada F l i g h t  627, and 
Pan American A i r w a y s  F l i g h t  212 i n d i c a t e d  t h a t  t h e r e  was an e x p l o s i o n  on t h e  water 
and an  ensu ing  major f i r e  of s h o r t  d u r a t i o n .  As t h e  c a p t a i n  of B r a n i f f  5 s t a t e d :  
"The d u r a t i o n  of t h e  major f i r e  Was . . only seconds," 

1.14 S u r v i v a l  Aspects 

A l l  evidence i n d i c a t e d  t h a t  t h i s  was a non-survivable  type  a c c i d e n t .  

1.15 c__- Tests and R e s e q t  

During t h e  course of the  i n v e s t i g a t i o n  photographs were taken from i n s i d e  
an EAL DC-7 and a PAA B-707 a i r c r a f t .  These photographs d e p i c t  t h e  o u t s i d e  
v i s i b i l i t y  through each c o c k p i t  wind%- from b o t h  t h e  c a p t a i n ' s  and f i r s t  o f f i c e s f s  
eye p o s i t i o n . 2 /  S ince  head movement by the f l i g h t  crew has a c o n s i d e r a b l e  e f f e c t  
on t h i s  v i s i b i l i t y ,  two photos from each p o s i t i o n  were made. 
normal eye  p o s i t i o n  w h i l e  t h e  second was from t h e  a l e r t  p o s i t i o n  ( 5  i n c h e s  forward 
of t h e  normal eye p o s i t i o n ) .  A study was made of t h e s e  photographs t o  determine 
a t  what p o i n t  t h e  crew of EAL 663 could f i r s t  d e t e c t  PAA 212, and t o  determine t h e  
a t t i t u d e  of FJ.L 663 a t  v a r i o u s  p o i n t s  of o b s e r v a t i o n  by the PAA 212 cre-members. 

T r a f f i c  was g iven  t o  F l i g h t  663 a t  1825:21. It was r e p o r t e d  t h a t  this t r a f f i c  
was a t  t h e  2 o ' c l o c k  p o s i t i o n  a t  f i v e  miles and below. 
acknowledged t h e  t r a f f i c  a t  1025:31. 
F l i g h t  663, was, i n  f a c t ,  a t  about i t s  3 o ' c l o c k  p o s i t i o n .  T h i s  was s u b s t a n t i a t e d  
by t h e  tes t imony of t h e  d e p a r t u r e  c o n t r o l l e r  d u r i n g  t h e  h e a r i n g  on t h i s  a c c i d e n t ) .  

and t h e  DC-7B performance d a t a ,  t h e  f l i g h t p a t h s  of t h e  two airplanes were recori- 
s t r u c t e d .  From t h e s e  d a t a  i t  was determined t h a t  WL i n i t i a t e d  i t s  r i g h t  t u r n  
from a 090-degree t o  a 170-degree heading a t  1 8 2 5 : 4 3 .  A t  t h i s  time it  was computed 
t h a t  PA4 212 wa5 a t  t h e  90-degree or  3 olclock p o s i t i o n  from ML 663 at a range of 
24,000 f e e t  and 700 f e e t  below WL 663. 
The approximate true a i r s p e e d s  for t h e  two a i r c r a f t  were e s t i m a t e d  t o  be 180 k n o t s  
for EAL 663, and 208 knots f o r  PAA 212. 
d i c a t e d  t h a t  EAL 663 made a very r a p i d  r i g h t  t u r n  toward t h e i r  p o s i t i o n .  Add i t iona l -  
l y  t h e  RR-7 c o n t r o l l e r  i n d i c a t e d  t h a t  t h e  a i r c r a f t  appeared t o  make a r a p i d  r i g h t  
t u r n  w i t h i n  two stireeps of h i s  antsnna. 
t h a t  a 35-degree banked turn was mads by F l i g h t  663. 

One was f r m  t h e  

The crew of F l i g h t  663 
( P M  212, a t  the time traffic w a s  given to 

From the  tes t imony of t h e  air  t r a f f i c  c o n t r o l l e r ,  t h e  f l i g h t :  crew of PAA 212 

P M  222 was  on a heading of -020 d e g r e e s ,  

Both flight crewmmbers of PA4 212 i n -  

From this i n f o r m a t i o n  i t  was c a l c u l a t e d  

With t h e  a fo rmen t ioned  data  the p a t h s  of the two a i rp l ane .3  were r e c o n s t r u c t e d  
t o  d e t e r n i n e  t h e  ang le  of e l e v a t i o n  of t h e  t a r g e t  a i r p l a n e  and t h e  c a p t a i n ' s  
v i s u a l  a l t i t u d e  l i m i t a t i o n s  f r m  h i s  a l e r t  position at t h e  v a r i o u s  ranges o f  t h e  
t a r g e t  a i r c r a f t .  Table I i n d i c a t e s  the b e a r i n g ,  range, and ang le  of e l e v a t i o n  of 
PAA 212 f r G n F l i g h t  563 i n  f ive-aecond increments .  The r i g h t  35-degrez bank i s  
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. s t a r t e d  a t  time X and ro l l .ou t  OR a 170-degree hgading a t  time X # 

A n  average a l t i t u d e  d i f f e r e n t i a l  of 700 feet Wds u t i l i z e d  throughout  t h e  develop- 
ment of these e l e v a t i o n  ang le s .  

:18 seconds.  

Table I 

PAh 212 ELEVATION P-NGLE ---.-- 

Del t a  Tangent Angle of 
_I_- Time -- Bear ing  Range A! t i t u d e  Ang 1 e E l eva  t i .  

X goo 24,000 1 -700 .0292 - 1'40 1 

x + :05 7 1: 22,2501 -700 03 14 -1i481 
x f :IO 52 19 ,800:  -700 -0350  -2 021 

x # :20 17' 13,9001 -700 B 0503 -2053 I 

4,2501 -700 165 -9 221 
X + :40 22O 1,1251 -700 622 -31'531 

X f :30 
x f :3.5 

x # :15 32' 17,0001 -700 .0412 -2z21 I 

X + :25  17: 10 600 ' -700 .0660 -3047 1 

7,500! -700 .0935 -5021 ' 3 
Table I1 i n d i c a t e s  t h e  c a $ a i n t s  v i s u a l  a l t i t u d e  l i m i t a t i o n s  i n  t h e  same f i v e  

second intervals a ?  t he  verious r anges  and bea r ings  of P M  212. It i s  noted t h a t  
fran bezrlng 1 7  range 13,9001 t o  bea r ing  1 7  range  7,5001 the c p p r a i n  could have 
been i n  a p o s i t i o n  t o  s e e  PAA 212.  It i s  noted from Table I t h a t  w 2 l m  PAA 212 i s  
at t h e  13,900f range t h e  t i m e  is X tC :20 wkich i s  a f t e r  F l i g h t  662 r o l l e d  out on t h e  
170-degrss heading.  

0 0 

Tabla 11 

Tangent 
-1-1 Be a T ing  RaIy< AIn$ss -..--Ll-- Anp l e  

9Go 24,0001 f 6; 105 
7 lo 22 ,253 '  - 2 s 0  I 466 

5 2; 19, eo0 1 - 1 7 0  306 
32 17 ,OGOf - 9  158 

13,900' 17; .306 
306 
.306 
.287 

::o 
;$ 10,OOC' 

7,500 1 ;;: 4,250' 
22" 1,125' 267 

A l t i t u d e  

2560' 
-I.....-- 

-10401 
-60.501 
-2G901 

4250 1 

32401 
2300 'I 
1220 1 

3001 

Tangent 
&J-c P . ~ ~ ~  A l t i t u d e  

-12O .213 -5,1001 
-37O *734 -16,4001 
-33; 0649 -12,9001 
-24 0445 -7,5701 - 6' 0105 -1,4601 - 6O 0105 -11101 - 6' . lo5  - 7851 - 6' 105 - 4461 - 5O -087 - 981 

Frorn t he  €orsgoirzg i .  was c a l c u l a t e d  t h a t  t h e  capca in  was unable  t o  see t h e  
traffic after starting h i s  35-dspree bank u n t i l  he  had p a r t i a l l y  rolled out of h i s  
t u r n .  The fizst o f f i c e r ,  on the  ocher  hand, could probably  have kept PAA 212 i n  
sight th roughout  t h e  en t i r e  timz f s o x  i n i t f a 1  d e t e c t i o n  u n t i l  passage of t h e  two 
a i r p l a n e s .  

Spat ia I ~i s o r  i k n ~ ~ i ~ r s _ 2 ~ ~ ~ ~  

determine  o n e l s  p o s i t i o n  relative t o  oriels env i ronnen t .  
The t e r n  " s p a c i a l  d i s o r i e n t a t i o n ' !  i n  its broad sense means t h e  i n a b i l i t y  t o  

This  i n a b i l i t y  r e s u l t s  i n  
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mental  bewilderment and confusion.  
types  of i l l u s i o n s  which r e s u l t  i n  
o c u l a r  g y r a l  i l l u s i o n ,  a u t o k i n e t i c  
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The a i r c r a f t  p i l o t  i s  s u s c e p t i b l e  t o  many 

sps t i a l  d i s o r i e n t a t i o n ,  such a s  v e r t i g o ,  
i l l u s i o n ,  and inadeqgate  s t i m u l i .  Each of 

t h e s e  types  can be reproduced s e p a r a t e l y  i n  a l a b o r a t o i y  b u t  they might be d i f f i -  
c u l t  t o  s e p a r a t e  du r ing  a c t u a l  f l i g h t .  
s e p a r a t e l y  h e r e i n .  

Some of t h e s e  i l l u s i o n s  w i l l  be  cons ide red  

S p a t i a l  d i s o r i e n t a t i o n  r e s u l t s  from r e l i a n c e  on t h e  p h y s i o l o g i c a l  s e n s i n g  
elements  of t h e  body which can g i v e  f a l s e  o r  c o n f l i c t i n g  in fo rma t ion  t o  t h e  senses .  
The primary d e v i c e  t o  provide o r i e n t a t i o n  w i t h  r e s p e c t  t o  t h e  h o r i z o n t a l  , v e r t i c a l ,  
dep th  and d i s t a n c e  i s  t h e  eye.  Vision,  on t h e  o t h e r  hand, can  g i v e  miscues t o  
t h e  p h y s i o l o g i c a l  s enses .  A f r e q u e n t l y  experienced example of t h i s  miscue is an 
i n d i c a t i o n  of motion when, i n  f a c t ,  you a r e  s t and ing  s t i l l .  I n  a s t a t i o n a r y  t r a i n  
t h e  movement of an a d j a c e n t  t r a i n  o f t e n  g i v e s  t h e  impression t h a t  your t r a i n  i s  
i n  motion. 

When v i s i o n  i s  no longer  a v a i l a b l e ,  i n s t rumen t s  mus t  be r e l i e d  upon t o  e l i m i n -  
a t e  d i s o r i e n t a t i o n .  R o t a t i o n  through many degrees  f o r  an extended pe r iod  of time, 
twenty seconds o r  more, can g i v e  a f a l s e  impressioii  of s t r a i g h  f l i g h t  due t o  the  
a c t i o n s  of t h e  s e m i c i r c u l a r  c a n a l s  i n  t h e  i n n e r  e a r .  Movement of t h e  head d u r i n g  
t h e  r o t a t i o n  w i l l  r e s u l t  i n  t he  impression of a v i o l e n t  p i t c h  up o r  down, dependent  
on t h e  d i r e c t i o n  of r o t a t i o n  w i t h  r e l a t i o n  t o  t h e  d i r e c t i o n  of head movement. The 
l i t e r a t u r e  on t h i s  s u b j e c t  i s  q u i t e  complete s o  t h a t  it w i l l  n o t  be d i s c u s s e d  a t  
1 e ng t h  he r e i n  . 

Of p a r t i c u l a r  i n t e r e s t  i n  t h i s  a c c i d e n t  a r e  o c u l a r  g r a v i c  i l l u s i o n  r e s u l t s  
from t h e  f o r c e s  of g r a v i t y  and a c c e l e r a t i o n  a c t i n g  upon t h e  body where t h e  body 
a t t e m p t s  t o  o r i e n t  i t s e l f  t o  t h e  r e s u l t i n g  v e c t o r  of t h e s e  f o r c e s .  

J. R.  Harper i n  t h e  January-February 1965 issues of "Cockpit" r e p o r t s  t h a t  
t h e s e  sensations, i f  r e l i e d  upon, would t e l l  u s  only t h a t  we a r e  going up o r  down 
or  from s i d e  t o  s i d e .  He s t a t e s  t h a t  when a t u r n  i s  e n t e r e d  w i t h  a 30-degree bank, 
our  muscle and tendon p r e s s u r e s  by themselves  and w i t h o u t  a v i s u a l  h o r i z o n  would 
t e l l  u s  we a r e  c l imbing.  Reference t o  in s t rumen t s  would e l i m i n a t e  t h e  e f f e c t  
of t h i s  i l l u s i o n .  

Au tok ine t i c  i l l u s i o n  r e s u l t s  from t h e  c o n t i n u a l  observance of an  i s o l a t e d  
l i g h t  i n  t h e  da rk  where no o t h e r  v i s u a l  r e f e r e n c e s  are a v a i l a b l e .  The observed 
l i g h t ,  a l though i n  a f i x e d  p o s i t i o n ,  g i v e s  t h e  i n p r e s s i o n  t h a t  i t  i s  moving. The .  
e x c u r s i o n s  of t h e  l i g h t  can  be q u i t e  l a r g e  and w i l l  be i n  d i f f e r e n t  d i r e c t i o n s  and 
magnitude f o r  d i f f e r e n t  o b s e r v e r s .  I n  o r d e r  t o  expe r i ence  t h i s  i l l u s i o n  t h e  ob- 
s e r v e r  m u s t  f i x a t e  on t h e  l i g h t  f o r  a pe r iod  of about  20 seconds.  Au tok ines i s  can 
be e a s i l y  broken by movement of t h e  eye from t h e  l i g h t  t o  ano the r  ob jec t .  

Commander Walter  Goldenrath r e p o r t e d  i n  t h e  June 1965 News le t t e r  of SAFE 
(Space and F l i g h t  Equipment) a s  f o l l o w s :  
i n t e n s i t y  and q u a l i t y  of t h e  v i s u a l  s t i m u l u s  w i l l  impart  f a l s e  s e n s a t i o n s  and t h e r e -  
by r e s u l t  i n  d i s o r i e n t a t i o n .  These i l l u s i o n a r y  e f f e c t s  a r e  caused by such f a c t o r s  
a s  haze,  g l a r e ,  f o g ,  dusk, and da rkness .  Even when they  a r e  n o t  s eve re  they  w i l l  
reduce the  v i s u a l  s t i m u l u s  l e v e l s  t o  a p o i n t  where o r i e n t a t i o n  t o  t h e  e a r t h  o r  
o t h e r  o b j e c t s  becomes f a u l t y .  T h i s  i s  p a r t i c u l a r l y  hazardous when f l y i n g  over snow, 
water ,  o r  o t h e r  a r e a s  b a r r e n  of c l e a r l y  d e f i n e d  lazdmarks .  It r e su l t s  p r i m a r i l y  
i m  marked dec rease  i n  dep th  and d i s t a n c e  pe rcep t ion . "  

IIInadequace s t i m u l i  o r  r e d u c t i o n  i n  th:. 
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I n  the Sperry  Gyroscope Company S tuCyZlone  experiment was conducted t o  den 

t e a i n s  the  effect of pilot warnin5 in4i:ators on t he  a b i l i t y  of t h e  p i l o t  t o  ,is- 
c r i m i n a t e  between a i r c r a f t  on co l l . i s ion  and r roncol l is ion courses. Th i s  experiment 
was conducted i n  t h e  F-51 Gunnery T r a i n s r  a t  t h e  FAA National Avia t ioa  Facilitlea 
Experimental Center .  
a i r c r a f t  e i t h e r  v e r t i c a l l y  o r  horizontally) decreased, the frequency increaser! i n  
which a dzc i s ion  w z s  made t h a t  a collisian course existed. 

In t h i s  experitnent,  as the miss vector  (distans:e between 

The evaluation o f  a t a rge t  may depend GA the observed sngular velccity ( s ight-  
line r a t e > u  and t h e  observed r a t e  of change i n  angular  subtense ( r a n g e - r a e e l w  
rate of the  t a r g e t .  If the s i g h t - l i n e  r a t e  of a t a r g e t  is w e l l  above t h e  rnotioli 
threshoId the p i l o t  can be fairly c e r t a i n  t h e  t a r g e t  i s  on a ncn-callisioa courseo 
However, if t h e  sightline r a t z  16 below t h e  motion t h r e s h o l d  and there i s  a per- 
c e p t i b l e  increase in ap?arent t a r g e t  s i z e ,  t he  t h r e a t  nay be evaluated as a c o l l i s i o r .  
course. 

S i g h t - l i n e  r a t e s  a t  Einal  derision f o r  courses judged as E l l i s i o n s  by t he  
p i l o t s  were a b o u t  s i x  minutes of A X  per  second regardless of the structure, or: 
t h e  miss v e c t o r ,  f o r  v e r t i c a l  mis.'iese For courses judged as misses ( v e r t i c a l  d s s  
v e c t o r )  the l i n e - o f - s i g h t  r a t e  was a b o u t  nl-ne minutes  of a r c  per .second. However, 
i n  these _inst2pes a hor izon  JJnc wc~=)bseruab__l~Larrd the-g&oe-reported 
C I C  t h i s  i n  addition t o  the "fixity of besringIrbA3-/ criterion, 
vectors  of lpOOO feet (for which a reierence l i n e  was not  present )  t h e  s igh t - l i ike  
r a t e  was nearly 18 minutes of arc pi?r second. 

Near -Mi s s Inve s t: iyiatfat 

For h o r i z o n t a l  miss 

_I_---.-- .- 

On June 2 ,  1S65,  aC approxIniately 2234 e . d . t , ,  a 3-707 and a DC-6 passed each 
o t h e r  a t  5,000 f ee t  altitude i.n : h a  v i c i n i t y  of Freepor t ,  NEW York. 
est inizted t o  be separated by only  100 f e e t  l a t e r a l l y  at t h e  t i m e  of passege, 

They were 

The DC-6 was operating on an IFR c l e a r a n c e  f r o n  Boscsn t o  JFK A i r p o z t .  
ho ld ing  2t ihe Deer Park VORTAC a t  6,900 feet the flfg5zt was c l e a r e d  t o  d e p a r t  or, 
the 228-dcgree r a d i a l .  
100 degrec j  a f t e r  d e p a r t i a g  JFK AirporL. 
2 o ' c lock ,  f o u r  rn i les  eastEour:d, axd below. 

After 

The B-707 had been cleared t o  5,990 f ee t  on a heacitng of 
The DC-6 f l i g h t  was givcn t r a f f i c  at; 

The DC-6  f l i g h t  crew a l l  i n d i c a t e d  t h a t  they saw t h e  t r a f f i c  and estimated 
t h a t  the B-707 was a t  o r  above t h e i r  clcitude and on a collision course. The 
c a p t a i n  of t he  DC0.6 t ook  evasive act ion by d iv ing  his eirpiane from 6,GOC feet to 
pass  below th.: 3-707 a t  5,000 f e e t .  
the  a i r c r a f t f s  a l t i t u d e  of 5,000 f e e t .  

The B-707 f l i g h t  recorder readout  aLEflmsd 

-----I--- _- 10/ A s t u d y  of r c q u i r e n e n t s  f o r  a Pilot Warning Instrument: f o r  V i s u a l  A i r -  

-- I l l  Stght-,linc ra+e  is t h e  0?2~2ri7ed angvlar  vel  > c i t y  o r  r e l a t i v e  movement 

-- 1 2 /  Range-rate  is t h e  observsd r a t e  of change i n  angular  sub tense  of a t a r g e t  

borne C o l l i s i o n  Avoidance. S p e x y  Gryoscope Company - Deceiiber 1963. 

of a t a r g e t  i n  a h o r i z o n t a l  o r  verticzl plare. 

o r  t h e  rate a t  which t h e  t a r g e t  appears t o  change i n  s ize  as  the rznge opens or 
c l c s e s  -- 131 An apparent  lEck of relative m o t i m  ~f t h e  &served  t a r g e t .  
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The l a c k  of h o r i z o n  and t h e  b l ack  background c o n d i t i o n s  p re sen ted  t o  t h e  DC-6 

f l i g h t  crew were almost  i d e n t i c a l  t o  t hose  c o n f r o n t i n g  t h e  f l i g h t  crew of F l i g h t  
663. 

F l i g h t  T e s t  Program 

A f l i g h t  tes t  program w a s  undertaken t o  reproduce as c l o s e l y  as p o s s i b l e  t h e  
s i t u a t i o n  i n  which t h e  crew of EAL 663 found themselves on t h e  n i g h t  of February 8, 
1965. The Civ i l  Aeronau t i c s  Boardls  Bureau.of S a f e t y  s t a f f  a s s i s t e d  t h e  FAA i n  
t h e  e s t a b l i s h m e n t  of t h e  program. 

A t o t a l  of f o u r  f l i g h t p a t h s  were developed, t h r e e  s i m u l a t i n g  p o s s i b l e  t r a c k s  
of EAL 663 and PAA 212, and t h e  f o u r t h  s i m u l a t i n g  t h e  c o n d i t i o n s  of t h e  DC-6 and 
t h e  B-707 nea r  m i s s  on June 2, 1965. I n  a d d i t i o n  t o  t h e  normal crew on t h e  t es t  
DC-7 a i r c r a f t ,  t h r e e  s u b j e c t  p i l o t s  were u t i l i z e d  on each of t h e  t h r e e  n i g h t s  on 
which t h e  f l i g h t  t es t s  were run. It was n o t  t h e  i n t e n t  t o  reproduce t h e  o r i g i n a l  
f l i g h t p a t h s  of t h e  a i r p l a n e s ,  b u t  r a t h e r  t o  f i n d  o u t  t h e  r e a c t i o n s  of t h e  s u b j e c t  
p i l o t s  w h i l e  i n  environmental  c o n d i t i o n s  s imi la r  t o  t h o s e  experienced by t h e  crews 
i n  t h e  aforementioned a c c i d e n t  and i n c i d e n t .  

Following are  t h e  i n t i t a l  r e a c t i o n s  r e p o r t e d  by t h e  p i l o t s  involved i n  t h e  

T h i s  d e p t h  of b r i e f i n g  was d i scon t inued  on t h e  , 
t es t s .  On t h e  f i r s t  n i g h t  t h e  s u b j e c t  p i l o t s  were b r i e f e d  as  t o  t h e  expected 
a l t i t u d e s  of t h e  two a i r p l a n e s .  
two succeeding n i g h t s .  

Of t h e  s i x  s u b j e c t  , p i l o t s  who were unaware of t h e  minimum v e r t i c a l  s e p a r a t i o n ,  
f i ve  r e p o r t e d  t h e  i l l u s i o n  t h a t  t h e  t a r g e t  (B-707) seemed t o  be cl imbing a s  i t  
nea red  t h e  DC-7 w h i l e ,  i n  f a c t ,  i t  was descending throughout  t h e  t e s t .  Two of 
t h e  f i v e  experienced t h i s  i l l u s i o n  twice. 
of one c a p t a i n  of t h e  DC-7 t h a t  he had t h e  i l l u s i o n  t h a t  h i s  
ove r  on t h e  t a r g e t  a i r c r a f t .  He checked h i s  in'struments t o  a s s u r e  himself  t h a t  he 
was s t i l l  cl imbing b u t  when he looked back a t  t h e  B-707 he a g a i n  experienced t h e  
i l l u s i o n .  Th i s  i l l u s i o n  occurred even though t h i s  c a p t a i n  had been f u l l y  b r i e f e d .  
He had flown t h e  t e s t  runs  du r ing  t h e  day and had flown a l l  of t h e  tes ts  t h e  p rev ious  
n i g h t .  A t  t h e  t i m e  of t h i s  expe r i ence  he w a s  f l y i n g  from t h e  f i r s t  o f f i c e r l s  
s e a t .  

1.16 Other Aspects 

Of p a r t i c u l a r  s i g n i f i c a n c e  was t h e  r e p o r t  
a i r p l a n e  was p i t c h i n g  

A t  t h e  t i m e  of t h e  l a s t  communication from EAL 663, 1825:36 t h e r e  was a p p a r e n t l y  
no d i s t r e s s  i n  t h e  c o c k p i t .  It i s  assumed t h a t  t h e  f l i g h t  crewmembers a t  t h i s  t i m e  
were capab le  of performing t h e i r  d u t i e s  w i t h  r e s p e c t  t o  t h e  f l i g h t .  The PAA 212 crew 
i n d i c a t e d  t h a t ,  a t  t h e  t i m e  of pas s ing ,  t h e  DC-7 was i n  a r i g h t  bank of approximately 
98 dcgrecs  a t  an a l t i t u d e  of approximately 2,600 f e e t .  The c a l c u l a t e d  time of passage 
is 1826:26. The a i r p l a r ?  l o s t  2,600 f e e t  and r ecove r -d  t o  an almost normal att i tur 'o,  
i n  t h e  nex t  14 seconds when i t  h i t  t h e  wa te r  a t  1826:40. The 14 seconds from passage 
t o  impact i s  compatible  w i t h  t h e  r e s u l t s  of an  I B M  d i g i t a l  computer program provided 
by t h e  Douglas A i r c r a f t  Company i n  those  cases where impact o r  nea r  impact r e s u l t e d .  

A number of c a s e s  were e v a l u a t e d  by t h e  computer w i t h  t h e  "hands o f f "  condi-  
t i o n  d u r i n g  t h a t  p o r t i o n  of EAL 663 f r o n  passage t o  impact. The a i r c r a f t  w a s  h e l d  
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.-;- > I   us bank a n g l e s  t o  the  2,000-foot l e v e l  and w i t h  flhanris off!! t h e  p o s s i b l e  

< e v e r y  was de tenn ined ,  For  a n g l e s  up t o  and inc lud ing  60 degrees  t h e  a i r c r a f t  
ie a flzacni type!! recovery.  I n  t h e  c a s e  of 70 degrees and 80 d e g r e e s  bank a n g l e s  

t . 1 ~  s i r c x a f t  f a i l e d  t o  r ecove r ,  impacting a t  26 degrees  and 44 degrees  nosedmn 
., ; ,CFt . ‘ ldr ,  respectively.  

ANALYSIS AND COh’Cil. ;IONS 2. __y 1--- 

~~ 

: 2 1. AIia iys t5  

-F:r.air.2.naxion of t h e  evidence i n d i c a t e s  that s t r u c t u r a l  coinponents, c o n t r o l s ?  
, ) o x e r p l a r ~ t ~ s  
:.act: of L?.L 3 5 3 ;  t h a t  weather was n o t  a f a c t o r ,  t h a t  necessa ry  a:td p e r t i n e n t  
rr\quiremc-nts f o r  d i s p a t c h i n g ,  cre’ia q u a l i f  i c a t i o i l s ,  maint.enance and operation had 
~.-.i.n cc inpi ted  w i t h  p r i o r  t o  t h e  d e p a r t u r e  of EAL 663 from t h e  JFK A i r p o r t .  The 
t : .zf ;+-a~n wap, piloting t h e  a i r c r a f t  f r m i  t h e  l e f t  s e a t  and t h e  f i r s t  o f f i c e r  wes 
;:;nd?in,; t’.e c a m p m i c a t i o n s  It i s  i n d i c a t e d  by t h e  s t r u c t u r e 1  tlvidence t h a t  t h e  
n : r p ! m e  sc1-uck t h e  wat.er in a s l i g h t l y  nose cp and s l r g h t l y  r i g h t  wing d o m  s . t ~ i t ~ : d - ~  

3 ’ 1  iGbLpa:h*$ Ad..&*. ; 2 ..-.... 

*1-- -.---I 

nnd s y s t e m  were capab le  of normal o p e r a t i o n  p r i a r  t o  i n i t i a l  im- 
-.I 

I n  uLT’?r t o  develop a probable  p a t h  of f l i g h t  f o r  EAL 663, d a t a  were estaSl.is!,:d 
JX! the p r w i . j t >  Lhat t h e  a i r c r a f t  was flown a c c x d i n g  t o  operzting procedures  de-. 
t itaz_ncsd ii! East-ern A i r  Lines D2-7B A i r p l a n e  Flight Manual. A i r c r a f t  heading? T~-,--T-~: 
Lons idb%re:  1-0 b- , p r e c i s e l y  those s p e c i f i e d  by ATC i n  t h e  s eve ra l  i n s t r u c t i o n s  d1d8’ 
~ ‘ r “  t l i 3 3 r i : r 1 ~ ~ ) ~ ; .  Winds a l o f t  and t empera tu res  werz cons ide red  t o  be i d e n t i c a l  t a  rb=. 
& ~ P ; _ . v z c  i w-: made a t  JFK. 
r)c;-for..m::i‘L irrta f o r  a DC-7B a t  104,000 pounds as  provided by the  Douglas A i r c r s f t  

A i r c r a f t  p e r f  orruancc was cons ide red  t o  be equa l  t c  

;tp~:fdstion of t h e s e  d a t a  t o  a p i c t o r i a ?  d i s p l a y  r e s u l t e d  i n  t h e  EAI, 663 ~. 1 -  I I X $ ; C ~ , , I - ~ ;  sArlJwn i n  Attachment #3.  The PAA 212 €lightpa:h W E S  developed fin:., t l i ~ :  
T i  L;:~L Y-*CL,..-:,~L- r eadou t  i n  Attachment s’:l and t h e  a p p l i c a t i o n  of t h e  aforeme:lt.ioi1cx 
vir:J .,nd i,..mj:erntcx*e c o r x a c t i o n s .  However, a n a l y s i s  of rhe EAL f l i g h t p a t h  arid 
i t s  8;sei:1. I ! ~ i o n  with t k c  impact S i t e  r e q u i r e s  c o n s i d e r a t i o n  of c e r t a i n  varj.ab1.e. 
i . c , ?  . = i ~ l ? +  1 che  a j rcrr?i ,  was riot E l m n  i n  accordance with t h e  proceduwa 171 th- 
h%.rpi;.it? Y’Ai.sht ivianual, or the headings were not folloiqed p r e c i s e l y ,  o r  t h e  wind:: 
a l o f t  w i ~ :  not: as  r e p o r t e d .  

At 7‘325:31 EAL P l i g h t  663 was instPucted t o  turn ‘ io  a heading of 170 degrees .  
9% t h e  :->::SLS of t h e  ccmputed f l i g h t p a t h ,  the a i r c r a f t  would then  have been two 
D i : e s ;! t h e  crash site i f  a u n i E o m l y  curved f1ight:p:iLh were flown. I f  the 
turn ILr *-pen d e l a y e d  some 20 seconds and a n e a r l y  r e c t a n g u l a r  p a t t e r n  flowx, 
:fie a t : i l 2 f t  t7ould have been about  2 - 1 / 3  m i l e s  f rom t h e  c r a s h  s i t e .  S ince  the ~li;ne 

. Zas been determined. t o  be 1826:40, t h e  t ime from c l e a r a n c e  t o  t u r n  t o  
the 170-ccgree h e a d i n g  u n t i l  Lapact would be one minute and n i n e  seconds. F o r  8 
:isranclc ;L‘ two miles t h e  average groundspeed woi~ld have t o  be Approximately 1 O k  
‘ r o t s ,  2:’; f o r  a d i s t a n c e  of 2-1/3 miles i t  would h m e  t o  be 120 kno t s .  As c‘:is 

. t h a n  t h e  DC-7B would f l y  under t h e  c i r cums tances  involved it  m u 5 t  be 
1 tk,at: t he  d a t a  usel! are  not  e n t i r e l y  i n  consoriance w i t h  t h e  manner ;n 

, ,  

i c h  *71irl s i x c r a f t  w a s  opera t ed .  Accordingly,  tSe computed f l i g h t p a t h  i s  no: 
: i:jG.+ ’-’ r ep resen tz t ive  of t he  f lightpath actually flown. 
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Other r eason ing  which f o r c e s  a conc lus ion  t h a t  t h e  computed f l i g h t p a t h  i s  

n o t  e n t i r e l y  compatible  w i t h  a probable  f l i g h t p a t h  is t h a t  the  crew of EAL 663 
acknowledged t h e  t u r n  i n s t r u c t i o n s  and "s igned o f f "  w i t h  t h e  s a l u t a t i o n  "Good 
n igh t "  some 50 seconds p r i o r  t o  pas s ing  abeam PAA 212.  
t h e  EAL DC-7 would have t o  be a t  l e a s t  3 t o  3-1/2 m i l e s  from t h e  p o i n t  of passage 
a t  t h i s  t ime. 
S ince  t h e  crew d i d  n o t  i n d i c a t e  any d i f f i c u l t i e s  w i t h  t h e  a i r c r a f t  it can be presumed 
t h a t  t h e  o p e r a t i o n  was normal o r  n e a r  normal a t  t h e  t i m e  EAL 663 s t a r t e d  t h e  t u r n  
t o  t h e  170-degree heading. Also,  passage would have occurred p r i o r  t o  t h e  "Yeoh11 
t r a n s m i s s i o n  a t  1826:19. 

Under normal c i rcumstances 

Attachrr. n t  #3, however, shows a d i s t c x e  of only 1-1/2 miles.  

A number of c a l c u l a t e d  f l i g h t p a t h s  of EAL 663 were developed by t h e  Board 
s t a f f  t a k i n g  i n t o  account t h e  tes t imony of t h e  AR-3,  DR-1,  and DRHO c o n t r o l l e r s  con- 
c e r n i n g  t h e  r e l a t i v e  p o s i t i o n  of t h e  two a i r p l a n e s  a t  t h e  t i m e  EAL was tu rned  t o  t h e  
170-degree heading,  as well a s  i t s  l o c a t i o n  a t  t h e  t i m e  the.AR-3 c o n t r o l l e r  po in t ed  
out t h e  t a r g e t  t o  t h e  Approsch Sequence C o n t r o l l e r .  
u t i l i z e d  f o r  one p r o j e c t e d  f l i g h t p a t h :  

The fo l lowing  f a c t o r s  were 

(a )  EAL 663 p r e c i s e l y  a t  t h e  handoff p o i n t  d e s c r i b e d ,  i . e . ,  t h r e e  miles 
from t h e  DPK 228-degree r a d i a l  and a t  t h e  time of t h e  haridoff (1824:20). 

(b) EAL 663 was heading 150 degrees  a t  handoff .  

(c) EAL 663 tu rned  t o  090 degrees  a t  1824:30. 

(d)  EAL 663 t u r n i n g  immediately t o  170 degrees  upon r e c e i v i n g  t h e  t u r n  i n -  
s t r u c t i o n s  a t  1825:21. 
t h a t  6 6 3 ' d i d  n o t  t u r n  immediately. 
t h e  f l i g h t p a t h  a s  s h o r t  a s  poss ib l e , . )  

(This  i s  d e s p i t e  t h e  f a c t  t h a t  t h e  DR-1  c o n t r o l l e r  r e p o r t e d  
However, t h e  immediate t u r n  i s  used t o  keep 

I n  o r d e r  t o  a r r i v e  a t  t h e  average p o s i t i o n  a s  r e p o r t e d  by t h e  aforementioned 
c o n t r o l l e r s  it would be necessa ry  f o r  EAL 663 t o  have proceeded on a t r a c k  of 
approximately 042 degrees  i n s t e a d  of t h e  090 degree  heading a s s igned .  I n  51 seconds 
i t  would have t o  t r a v e l  approximately s i x  m i l e s  o r  more a t  an average groundspeed 
of 423 k n o t s .  
ma te ly  236 degrees  and t r a v e l  t h e  seven m i l e s  t o  t h e  c r a s h  s i t e  a t  an average 
groundspeed of 365 kno t s .  
d i s p l a c e d  from t h e  a s s igned  heading w i t h o u t  caus ing  some concern and query on t h e  
p a r t  of t h e  c o n t r o l l e r  i s  d i f f i c u l t  t o  accep t .  

T h e r e a f t e r ,  t h e  a i r c r a f t  would have t o  t u r n  t o  a heading of approx i -  

That an a l r c r a f t  would proceed on a t r a c k  50 degrees  

A d d i t i o n a l l y ,  n o t  only would such a f l i g h t p a t h  be necessa ry ,  b u t  i n  o r d e r  
t o  p a s s  P-AA 212 i n  c l o s e  proximity i n  a 90-degree banked t u r n  t o  t h e  r i g h t ,  it would 
be necessa ry  f o r  EAL 663 t o  c r o s s  PAA 2 1 2 ' s  f l i g h t p a t h  s e v e r a l  times. 

S ince  t h e  above c 'rcumstances a r e  completely beyond t h e  c a p a b i l i t y  of t h e  
. a i r c r a f t  i t  m u s t  be concluded t h a t  t h e  JFK Tower c o n t r o l l e r s !  s t a t emen t s  concerning 
t h e  l o c a t i o n  of EAL 663 a t  t h e  time of t h e  t u r n  t o  170 d e g r e e s  and/or  t h e  l o c a t i o n  
at t h e  t i q e  of handoff a r e  i n  e r r o r .  

The l o c a t i o n s  of FAL 663 r e p o r t e d  by t h e  DR-1,  DRNO, Approach Sequence and 
AR-3 c o n t r o l l e r s  cou ld  be a s  much a s  a m i l e  f u r t h e r  west  t han  they i n d i c a t e d .  
However, t h e  DX-1  c o n t r o l l e r  t e s t i f i e d  t h a t  EAL 663 had a l r e a d y  c rossed  t h e  pro-  
j e c t e d  f l i g h t p a t h  of PAA 212 when he i s s u e d  t h e  t u r n  i n s t r u c t i o n s  and t h a t  P-AA 2 1 2  
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was on a n o r t h e a s t  heading a t  t h e  t i m e .  The r e d u c t i o n  i n  d i s t a n c e  would be in -  
s i g n i f i c a n t  and reduce t h e  r e q u i r e d  speed t o  approximately 400 k n o t s  t o  r each  t h e  
i n d i c a t e d  p o s i t i o n s  a t  1825:21. 

Even i f  t h e  handoff l o c a t i o n  is  cons ide red  t o  be a mile east  of t h e  JFK 160- 
deg ree  r a d i a l ,  and t h e  EAL 663 p o s i t i o n  a m i l e  west of t h e  p l a c e  s t a t e d  by t h e  
c o n t r o l l e r s ,  which c: Yta in ly  i s  t h e  most o p t i m i s t i  I and f a v o r a b l e  coslditicrn poosihlo 
i n  l i g h t  of t h e i r  tes t imony,  it s t i l l  would be necessa ry  f o r  FAL 663 t o  cawr the 
d i s t a n c e  of f o u r  miles i n  51 seconds,  o r  i n  o t h e r  words, t o  proceed from one p o i n t  
t o  t h e  o t h e r  a t  a groundspeed of 282 k n o t s .  This would b e  approximately 80 k n o t s  
g r e a t e r  t h a n  t h e  normal o p e r a t i n g  speed for the a i r c r a f t  under the e x i s t i n g  con- 
d i t i o n s  . 

.One  f l i g h t p a t h  f o r  EAL 663 ha:a been p r o j e c t e d  on t h e  b a s i s  of t h e  tes t imony 
of t h e  PAA 212 c a p t a i n ,  f i r s t  o f f i c e r ,  and RR-7 ( c e n t e r )  c o n t r o l l e r .  
p a t h  tras p l o t t e d  w i t h  t h a t  developed f o r  PAA 212 and i s  p i c t o r i a l l y  d i s p l a y e d  on 
Attachment #4 .  The fo l lowing  f a c t o r s  were used i n  t h e  p r o j e c t i o n  of t h e  EAL 663 
f l i g h t p a t h :  

This  f l i g h t -  

The c a p t a i n  of PAA 212 e s t i m a t e d  t h a t  40 t o  45 seconds e l a p s e d  from t h e  
s tar t  of E3L 6631s t u r n  toward them u n t i l  i t  passed them. 
had t h e  t r a f f i c  i n  s i g h t  for a minute and 15 t o  20 seconds from the f i r s t  observa- 
t i o n  t o  t h e  time of pas s ing .  PAA i!12 acknowledged t h e  t r a f f i c  ca l l  a t  1825:00, 
1:26 minutes  p r i o r  t o  t h e  pas s ing .  

He a l s o  e s t ima ted  t h a t  he 

The P.AA f i r s t  o f f i c e r  e s t i m a t e d  t h e  e l a p s e d  time from t h e  s t a r t  of EAL 
6631s t u r n  toward them u n t i l  i t  passed t o  be 40 t o  50 seconds.  

. 
The RR-7 c o n t r o l l e r  t e s t i f i e d  t h a t  t h e  t u r n  was accomplished i n  two t o  

t h r e e  sweeps of h i s  r a d a r ,  and t h e  t a r g e t  proceeded on a s o u t h e r l y  cour se  f o r  a n  
a d d i t i o n a l  two sweeps b e f o r e  t h e  t a r g e t s  merged. 
on t h e  r a d a r  used by him i s  t e n  seconds.  
cou ld  be as  l i t t l e  as  11 seconds and as much as 2 9  seconds f o r  two sweeps, 
39 seconds f o r  t h r e e  sweeps, and 31 t o  49 seconds f o r  f o u r  sweeps. The average 
of t h e s e  t h r e e  tFmes r e s u l t i n g  from t h e  fo rego ing  tes t imony and computations is 43 
seconds from t h e  s t a r t  of t h e  t u r n  u n t i l  t h e  t i m e  FAL 663 passed abeam PAA 212. 

The time i n t e r v a l  between sweeps 
The time i n t e r v a l  of t a r g e t  o b s e r v a t i o n  

21 t o  

The t u r n  was d e s c r i b e d  by t h e  PAA 212 crew as f a s t e r  t h a n  normal b u t  n o t  
a b r u p t .  
c u l a t e d  t h a t  t h e  t u r n  took 20 seconds,  s i n c e  on t h e  nex t  sweep t h e  t a r g e t  was 
southbound, and was observed f o r  t w o  a d d i t i o n a l  sweeps. 

Based on t h e s e  o b s e r v a t i o n s  and t h e  tes t imony of RB-7 c o n t r o l l e r  we cal- 

A four-dogree p e r  minute $average r a t e  of t u r n  would be c o n s i s t e n t  w i t h  
t h i s  tes t imony and result  i n  t h e  t u r n  b e i n g  accomplished i n  20 seconds.  
t h e  f l i g h t p a t h  s h o m  from p o i n t  of passage was p l o t t e d  on t h e  b a s i s  t h a t  EAL 663 
had completed t h e  t u r r  t o  t h e  a s s igned  heading of 1"O deg rees ;  t h a t  it was on t h i s  
heading for approximately 23 seconds p r i o r  t o  pas s ing  PAA 2 1 2  and t h a t  i t  was 
proceeding a t  a groundspeed of 206 lcnots. Th i s  groundspeed is based upon t h e  
narmal performance c h a r a c t e r i s t i c s  of a DC-7B opera t ed  g e n e r a l l y  i n  consonance w i t h  
t h e  i n s t r u c t i o n s  i n  E h L t s  DC-7B A i r p l a n e  F l i g h t  Manual, and under t h e  wind and 
temperature  c o n d i t i o n s  shown i n  t h e  d a t a  i n  AttachmFnt #3. 

Accordingly,  

The average r a t e  of t u r n  of f o u r  deg rees  p e r  second r e q u i r e s  an  average 
35-degree bank a n g l e ,  which i s  w i t h i n  f i v e  deg rees  of t h e  30-degree bank a n g l e  
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normally cons ide red  maximum f o r  passenger  c o n f o r t  i n  DC-7 a i r c r a f t .  The r a d i u s  
of t u r n  r e s u l t i n g  from a four-degree r a t e  of t u r n  i s  approximately 4,100 f e e t .  
Using t h e s e  d a t a  a f l i g h t p a t h  was p r o j e c t e d  on a heading r e c i p r o c a l  t o  170 
d e g r e e s ,  beginning a t  t h e  p rev ious ly  determined p o i n t  of passageo f o r  23 seconds 
a t  a groundspeed of 206 kno t s .  
165 d e , p ? e s ,  
t r a c k  t o  t h e  r e c i p r o c a l  of a 090-degree heading. 
duce a t u r n  t o  t h e  170-degree heading beginning a t  1825:43. A t  t h i s  time, PAA 212 
and EUL 663 were s e p a r a t e d  by f o u r  miles w i t h  PAA 212 a t  t h e  3 o ' c l o c k  p o s i t i o n  
of EXL 663. It should be noted t h a t  t h i s  d i s t a n c e  1s e n t i r e l y  compatible w i t h  t h e  
d e p a r t u r e  c o n t r o l l e r ' s  tes t imony.  It i s  a l s o  compatible w i t h  t h e  c a p t a i n ' s  6s-  
tiniate o f  f o u r  t o  f i v e  miles s e p a r a t i o n  when EAL 663 s t a r t e d  t h e  t u r n .  

A p p l i c a t i o n  of wind d r i f t  t hen  produced a t r a c k  of 
A t u r n  c-' L c p l O O  f e e t  r z d i u s  was t hen  , l o t t e d  from t h e  resu l tkng  

The fo rego ing  C C Y E ~ ~ U ~ A ~ ~ Q ~ S  pro- 

A l l  d i s t a n c e s  and b e a r i n g s  shown on t h e  canputed f l i g h t p a t h  on 
Attachment: l /4p r e l a t i n g  t o  t h e  v a r i o u s  t r a f f i c  a d v i s o r i e s  or t r a f f i c  d i s c u s s i o n s ,  
are well w i t h i n  r easonab le  t o l e r a n c e s  for t h e  range and d i s t a n c e  e s t i m a t e s  g i v e n  
by the  c o n t r o l l e r s .  
p e r i o d  of time and p l a c e  i n  t h e  f l i g h t p a t h s ,  when t h e  l o c a t i o n  of e l t h a r  a i r c r a f t  
i s  n o t  i n  d i s p u t e  by any o f  them, and f o r  t h e  most p a r t ,  p r i o r  t o  any emergency. 
Accordingly,  t h i s  i s  considered conf i r ' dng  in fo rma t ion  f o r  t h e  f l i g h t p a t h  shown 
on Attachruent # 4 e  

These e s t i m a t e s  w w e  by four d i f f e r e n t  persons and cover  a 

A f u r t h e r  confirming f a c t o r  i s  t h e  RR-7 c o n t r o l l e r ' s  statement t h a t  
a f t e r  being adv i sed  of EAL 663 being t u rned  t o  090 degrees  and observing t h i s  
t u r n ,  t h e  a i r c r a f t  proceeded t lapproximately t h r e e  m i l e s  o r  more, possibly f i v e . "  
The d i s t a n c e  shown an  t h e  probable  f l i g h t p a t h  rnoasures 3-1/2 miles from t h e  s t a r t  
of t h e  t u r n  t o  090 degrees  t o  t h e  beginning p o i n t  of t h e  t u r n  t o  170 degrees .  
If t h e  t u r n  t o  170 degress had riot been delayed,  t h i s  d i s t a n c e  would have been less 
t h a n  t h r e e  m i  l e  s . 

'On t h e  b a s i s  of the fo rego ing ,  it i s  b e l i e v e d  t h a t  t h e  f l i g h t p a t h s  d e p i c t e d  
i n  Attachment #4 f o r  bo th  EAL 663 and PAA 212 a r e  r e p r e s e n t a t i v e  of t h e  probable  
f l i g h t p a t h s  f o r  t h e  l a s t  t h r e e  minutes  of f l i g h t  p r i o r  t o  t h e  crash. 

A t  t h e  t ime of t h i s  a c c i d e n t  t h e  A i r  T r a f f i c  Control  Standard Operat ing 
Pfocedures  i n  use ,  t o g e t h e r  w i t h  t h e  L e t t e r  of Agreement and i t s  supplement, were 
designed t o  permit  r o u t i n e  o p e r a t i o n s  w i t h o u t  p r i o r  coa rdhna t ion  between t h e  
a r r i v a l  and d e p a r t u r e  c o n t r o l l e r s .  The tes t imony of the. c o n t r o l l e r s  i n  t h i s  in -  
s t a n c e ,  however, shows a d e v i a t i o n  from s t anda rd  procedures  i n  t h a t  EAL 643 was 
v e c t o r e d  o u t s i d e  of t h e  a i r s p a c e  riorrnaIly a l l o c a t e d  f o r  d e p a r t u r e s .  
was based upon t h e  D R - 1  c o n t r o l l e r ' s  d e t e r m i n a t i o n  t h a t  EAL 663 could n o t  c r o s s  
t h e  157' r a d i a l  of t h e  JFK VORTAC a t  4,000 f e e t ,  as r e q u i r e d  by t h e  Standard 
Operating Procedures .  
f r e q u e n t  a d d i t i o n a l  c o o r d i n a t i o n  between t h e  DR-1 and t h e  AR-3 c o n t r o l l e r s  con- 
c e r n i n g  t h e  headings,  ;nd/or t h e  a l t i t u d e s  of t h e i r  r e s p e c t i v e  a i r c r a f t  i n  o r d e r  
t h a t  a p p r o p r i a t e  s e p a r a t t o n  c r i t e r i a  (3 m i l e v  h o r i z o n t a l l y  o r  1,000 feet 
v e r t i c a l l y )  could be provided and ma in ta ined .  The d e v i a t i o n  would a l s o  r e q u i r e  
c o o r d i n a t i o n  between t h e  DR-1 c o n t r o l l e r  and t h e  DRHO c o n t r o l l e r  i n  o r d e r  t o  e € f e c t  
an *appropr i a t e  hand-of€ of EAL 663 t o  t h e  New York Center  C o n t r o l l e r .  However, t h e  
Board finds no record of effective c o o r d i n a t i o n  betyeen the  c o n t r o l l e r s .  
reaching t h i s  c o n c l u s i o n  t h e  Board cons ide red  t h e  following c i r c u m t a n c e s :  

T h i s  dsviation 

The d e v i a t i o n  r e q u i r e d  i n i t i a l  c o o r d i n a t i o n  and subsequent 

In 

I n i t i a l  c o o r d i n a t i o n ,  l i m i t e d  t o  t h e  p o s i t i o n  of each a i r c r a f t  was 
. e f f e c t e d  between t h e  DR-1 c o n t r o l l e r  and t h e  AR-3 c o n t r o l l e r  when t1;e d e v i a t i o n  
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thousand f e e t  on t o p  of Pan American!!, and by t h e  f a c t  t h a t  he was never advised 
t o  t h e  c o n t r a r y  by t h e  DR-1  c o n t r o l l e r .  
f o r  i s  a l s o  implied i n  t h e  DR-1  c o n t r o l l e r r s  testimony i n  e x p l a n a t i o n  of t h e  b a s i s  
on which he i s sued  EAL 663 t h e  t u r n  t o  090'. 
a t  a l l  t imes more than  t h r e e  m i l e s  h o r i z o n t a l  s e p a r a t i o n  from t h e  Pan American 
C l i p p e r .  
g i v e  t h e  a i r c r a f t  a ch..nce t o  con t inue  h i s  climb.fl 

That v e r t i c a l  s e p a r a t i o n  was being aimed 

H e  s t a t e d  t h e  t u r n  was I f t o  m a i n t a i n  

I b e l i e v e  t h a t  i s  why I gave him a heading of 090' a t  t h e  s a m e  t i m e  t o  

The Board b e l i e v e s  t h a t  a s  t h e  s i t u a t i o n  developed, v e r t i c a l  s e p a r a t i o n  i n  
t h e  o r d e r  of 1,000 f e e t  d i d  i n  f a c t  e x i s t  between t h e  a i r c r a f t  when they  were 
about  3 miles a p a r t ,  b u t  t h i s  was unknown t o  t h e  c o n t r o l l e r s .  T h i s  i s  because  i n  
o r d e r  for t h e  DR-1 c o n t r o l l e r  t o  provide t h i s  s e p a r a t i o n  i t  was necessa ry  f o r  him 
t o  r e c e i v e  r e p o r t s  o r i g i n a t i n g  from t h e  a i r c r a f t  which would a s s u r e  him t h a t  t hey  
were,  and would con t inue  t o  be,  s e p a r a t e d  v e r t i . c a l l y  by a t  l e a s t  1,000 f e e t  and 
t h i s  i n fo rma t ion  was never  r e c e i v e d .  For  t h e  same reason  t h e  Board i s  unab le  t o  
r e c o n c i l e  t h e  s t a t emen t  of t h e  DR-1 c o n t r o l l e r ,  i n  h i s  c a l l  of t r a f f i c  f o r  EAL 663 
"below youlf, as be ing  more than  an assumption s i n c e  t h e  l a s t  in fo rma t ion  r e c e i v e d  
by him r e l a t i v e  t o  PAA 212 was t h a t  i t  was l eav ing  4,500 f e e t .  

Below i s  a t a b u l a t i o n  showing i n  ch rono log ica l  o r d e r  t h e  t r a n s m i s s i o n s  t o  a n d .  
from each of t h e  a i r c r a f t  r ega rd ing  a l t i t u d e ,  t o g e t h e r  w i t h  co r re spond ing  a l -  
t i t u d e  v a l u e s  de r ived  from t h e  PAA f l i g h t  d a t a  r e c o r d e r  and t h e  r e p o r t e d  o r  computed 
a l t i t u d e s  of EAL 663. 

ATC TRANS MISS I O N S  

ALTITUDES - 
EAL 663 P M  

(Reported or  (F1 igfi t 
EAL 663 

1822:52 11 o u t  of 
1823:41 "Out of 
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1824:50 

-I_ 

TIME - 

1824: 56 
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Re  c o r d e r  Co&w t e d - --- PAA 2 1 2  

2500f" 
3 000 1 

3500111 
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30001ll 
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A s  t h e  t a b u l a t i o n  shows, a t  t h e  moment of t h e  t L a f f i c  c a l l  t o  EAL 663, PAA 2 . 2  
was approximately 250 f e e t  below L4L 6631s a l t i t u d e .  
however, would be c o n s i d e r a b l y  less t han  t h e  1,000 f e e t  o r  more t h a t  a p i l o t  would 
normally expect  i n  consequence of a c a l l  of known t r a f f i c  a s  Ifbelow you." 

T h i s  v e r t i c a l  d i s t a n c e ,  

The Spe r ry  Gyroscope Company Study p r e v i o u s l y  d i s c u s s e d  noted t h a t  i n  t e s t  
r u n s  i n  which a v e r t i c a l  m i s s  v e c t o r  of 250 f e e t  was p r e s e n t  a t  an  i n i t i a l  ra9ge 
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of 5 miles  t h e  p i l o t s  be ing  t e s t e d  decided t h a t  a collision coujcse existed 
i n  15 pe rcen t  of Cine cases. 
which would assist  the  pilot i n  d@termirring the relative altitude of the i n t r u d e r  
a i r c r a f t .  In those i n s t a n c e a  where a horizontal m i s s  veck~z:  of 250 f e e t  e x i s t e d  
a t  fcve miles i n i t i a l  range and a r e f e r e n c e  l i n e  was n o t  a v a i l a b l e ,  a d e c i s i o n  
was made t h a t  a c o l l i s i o n  course e x i s t e d  in 52  percen t  of t h e  cases .  It is not 
unlikely, therefore,  t h a t  when Pr?A 212 was observc? through the f i r s t  o f f i c a r r s  
si& window, a g a i n s t  a f e a t u r e l e s s  background a t  a five-mile range, the P M  a i r -  
craft could  w e l l  appear t o  be at t h e  same a l t i t u d e  as MIL, 463 and t h u s  present a 

1x1 these instant=$ a horiaori l i n e  was a v a i l a b l e  

The r e a a i n i n g  q u e s t i o n s  concera t h e  d e l a y  i n  t h e  execution o f  t h e  turn t o  
170 degreesp which i n s t r u c t i o n  was h i t i c i t e d  at 1825:21, r ece ived  by t h e  crew at 
1825:26 and acknowledged a t  1825:31, and t h e  r eason  f o r  a f a s t e r  than normal turn. 

On the basis of the da ta  used i n  deve loping  t h e  probable  f l i g h t p a t h  on 
Attachment #4 the  turn  would have been e s t a b l i s h e d  a t  1825:43 or about  17 seconds 
after t h e  receipt of the t u r n  i n s t r u c t i o n  by the crew. 
of t h i s  would be p i l o t l a i r c r a c t  response t ine.  
maining 12 seconds t h e  crew of F.AL 663 was a t t empt ing  t o  l o c a t e  t h e i r  t r a f f i c  and 
assess the  co l l i s ion  p o t e n t i a l .  
t i o n ,  i n s t e a d  of 2 ofclock, it probably would n o t  be s e c n , b y  the c a p t a i n p  but 
could have been and l i k e l y  was seen by the f i r s t  officer.  
t i o n  with potsntially c o n f l i c t i n g  t r a f f i c ,  bo th  p r i o r  t o  i n i t i a t i n g  t h e  t u r i  and 
a f t e rwards ,  is implied i n  FAL 6631s f a iSurc  t o  c s a t a c t  either the company of:  he 
New York Center  after concluding  corranunications w i t h  t h e  Kennedy Depar ture  Con- 
t r o l l e r  a t  1.825:36, same 50 seconds b e f o r e  the saircreft passed each other.  The 
12 secondw d e l a y  i s  r easonab le  and c o n s i s t e n t  w i t h  the DR-1 ccntrollcrts tes t imony 
on t h i s  sub jec t .  

Approximately f ive seconds 
It is our  b e l i e f  t h a t  i n  t h e  re- 

Since this t r a f f i c  was a t  t h e i r  3 s t c l o c k  pos i -  

A cont inued  preoccupa- 

- 

EAL 663 commenced the t u r n  fscxn 090 degrees t o  170 degrees  a t  appxoxkmaeoly 
1825:43.  With the EALIS aircraft; i n  BI 35-degree banked nearly level turn and 
w i t h  PAA 212 a p p r o x i n r t e l y  700 f e e t  lo~trer and E Q U ~  milles a m y  a t  3 o t c l o c k  instead 
of 2 o ~ c l o c k ,  PAA 212 would not be v i s ib le  t o  the c a p t a i n  of &Ab, 663 un t i l a  he 
was nearly aromd t h e  turn and on t h e  r o l l o u t .  Sitace PPA 21.2 ~ ~ o t a l d  n o t  be v i s i b l e  
t o  t h e  c a p t a i n  throughout his turrr, it would then  be necessary f o r  him t o  l o c a t e  
t h i s  t r a f f i c  upon cosziplction of the turn. 
rearly head-on, converging course with PtzA 212. Separa t ion  wocld be on the order 
of 2-1/2 miles.  The t ime of complet ion of  t h e  t u r n  would be about 1826:03. P M 2 1 2  
would be at app-foximately 3,050 f e e t  a l t i t u d e ,  aceordiiag t o  the f l i g h t  r eco rde r  
data. 03 t h e  b a s i s  of the  t imes  a s c r i b e d  t o  tCe e v e n t s  shown oil t h e  PAA 212 
f l i g h t  r e c o r d e r  readout, PAA 212 s t a r t e d  a l e f t  t u r n  t o  the ass igned  heading of 
360 dcgrees st 1826:00, The results of t h i s  turn would be t o  produce evexi more 
of an apparent  c o l l i s i o n  track t han  be fo re .  
c a p t a i n  of PAL 663 would h w e  had 2 t o t a l  of 23 seconds available t o  him i n  which 
to (1) l o c a t e  the  other aircraft, (2 )  assess t h e  &?.,res of t h r e a t ,  (3)  i n i t i a t e  
8n avoidance maneuver, and ( 4 )  conlpleta t h e  avoidance fll.mew?er. During this tima 
l i t t l e  or no a t t e n t i o n  could be given t o  t h e  in s t rumen t s  because of t h e  n e c e s s i t y  
t o  kezp the o the r . a i r c ra f ;  under c m t i n u o u s  obsenmt ion .  

At: t h i s  t ime pjhL 653 would be on a 

After the  t u r n  t o  170 degrees the 

I n  view of t h e  close proximi ty  of PA.4 212 and t h e  d e c i s i o n  t imes  S ~ Q W K I  in 
t h e  Sper ry  Gyroscope Cmpnny experiments it is appzrent that t he  captalnls de- 
c i s i o n  would have t o  be made almost sknu l t aneous ly  with his observat lon of t h e  
t r a f f i c .  



Since  EAL 663 was t u r n i n g  away from t h e  background l i g h t s  of t h e  Long I s l a n d  
shore  i n t o  a black a r e a ,  t h e r e  was no ho r i zon  a v a i l a b l e  t o  a s s i s t  i n  t h e  determina-  
t i o n  of t h e  r e l a t i v e  a l t i t u d e  of t h e  t a r g e t  a i r p l a n e .  The s i n g l e  l i g h t  source 
r e p r e s e n t e d  by PAA 212 provided an i n s u f f i c i e n t  s t imu lus  f o r  t h e  de t e rmina t ion  
of dep th  and d i s t a n c e  p e r c e p t i o n  so  t h a t  an  i n t e l l i g e n t  d e c i s i o n  a s  t o  v e r t i c a l  
s e p a r a t i o n  could no t  5e made. Under t h e s e  circumstances,  i t  i s  l i k e l y  t h a t  a 
d e s c e n t  was s t a r t e d ,  i n i t i a l i y  a s  a  rec cautionary measure, which would g i v e  him 
a longer  time t o  observe t h e  o t h e r  a i r c r a f t ,  and provide him w i t h  a measure of 
v e r t i c a l  s e p a r a t i o n .  I n  t h i s  r ega rd ,  i t  .is noted t h a t  o t h e r  p i l o t s  have t e s t i f i e d  
t h a t  i f  t hey  b2 l i eved  a c o l l i s i o n  cour se  e x i s t e d  they would i n i t i a t e  a descen t .  
The r easons  given were t h a t  i n  climb t h e  a i r c r a f t  i s  l i m i t e d  i n  i t s  maneuvera- 
b i l i t y ,  and t h a t  t h e  d e s c e n t  c o n f i g u r a t i o n  would h e l p  keep t h e  opposing t r a f f i c  
i n  s i g h t .  

I f  a p i l o t  does unde r t ake  an  avoidance naneuver w i t h  inadequate  information,  
he cannot  t e l l  what e f f e c t  it w i l l  have on t h e  p r o b a b i l i t y  of c o l l i s i o n .  
h e  has  begun t h e  maneuver, he no longer  has t h e  f i x i t y  c r i t e r i o n ,  nor can  he 
know\ when t o  end t h e  maneuver. 

Once 

T h i s  was t h e  s i t u a t i o n  conf ron t ing  t h e  EAL p i l o t  which would remain u n t i l  
approximately t e n  seconds p r i o r  t o  passage.  It i s  l i k e l y  t t a t  i n i t i a l l y  t h e  
d e s c e n t  wou1.d appear t o  have EAL 663 proceed underneath PAA 21.2 and t h a t  there. 
may have been a s i g h t - l i n e  r a t e  which would i n d i c a t e  t h a t  EAL 663 would p s s s  t o  
t h e  e a s t  of PAA 212. However, at about t e n  seconds p r i o r  t o  passage, o r  some 
t e n  seconds a f t e r  EAL 663 had s t a r t e d  i t s  d e s c e n t ,  PAA 212 r o l l e d  r a p i d l y  t o  t h e  
r i g h t  and a l s o  i n i t i a t e d  a descen t .  That t h i s  maneuver might appear t o  t h e  EAL 
p i l o t  t o  a g a i n  c r e a t e  an immediate c o l l i s i o n  hazard i s  e v i d e n t  i n  t h a t  i t  a l s o  
appeared t o  do j u s t  t h a t  t o  t h e  f i r s t  o f f i c e r  of PAA 212. When t h i s  a c t i o n  took 
p l a c e  and as i t  con t inued ,  t h e  EAL c a p t a i n ,  was l e f t  w i t h  no cour se  of a c t i o n  
o t h e r  t han  a maximum e f f o r t  r i g h t  t u r n  of h i s  own, and p o s s i b l y  a pu l lup  s i n c e  
theacont inued s t r a i g h t  d e s c e n t ,  o r  a l e f t  t u r n  would f u r t h e r  degrade the c o l l i s i o n  
avoidance p o s s i b i l i t y .  It i s  be.lieved t h a t  t h i s  i s  t h e  r eason  f o r  t h e  v e r t i c a l  
r i g h t  bank observed by t h e  PAA 212 crew as EAL 663 passed. 
r i g h t  t u r n ,  t h e  EAL c a p t a i n  would have no manner of knoving t h e  a c t u a l  a t t i t u d e  
of h i s  a i r c r a f t ,  o r  t h e  degree of bank involved,  since t h e s e  were no v i s u a l  
c l u e s  a v a i l a b l e  t o  him o u t s i d e  t h e  c o c k p i t .  I n  order t o  achieve s p a t i a l  o r i e n t a -  
t i o n  a f t e r  t h e  two a i r c r a f t  had passed,  i t  would be necessa ry  f o r  him t o  a g a i n  
r e f e r  t o  h i s  i n s t r u m e n t s ,  determine h i s  a t t i t u d e  by r e f e r e n c e  t o  them, and apply 
t h e  necessa ry  r ecove ry  c o n t r o l  p r e s s u r e s .  
unusual environment s i n c e  60 degrees  i s  t h e  maximum bank p r a c t i c e d  i n  t h e  DC-7 
by EAL p i l o t s  i n  t h e  cour se  of t h e i r  t r a i n i n g .  

During t h e  extreme 

However, he would b e  o p e r a t i n g  i n  an  

l%e maximum r o l l  r a t e  of t h e  DC-7 i s  26 degrees  p e r  second. A t  2,600 f e e t  
i n  a v e r t i c a l  bank imrnediate and a p p r o p r i a t e  c o r r e c t i v e  acti.on would be necessa ry  
i n  o r d e r  t o  e f f e c t  r ecove ry .  However, t h i s  a c t t o n  would have t o  w a i t  upon t h e  
EAL c a p t a i n t s  e v a l u a t i o n  i f  h i s  i n s t rumen t s  i n  o r d e r  f o r  him t o  apply c o n t r o l  
p r e s s u r e s  of t h e  p rope r  magnitude and i n  t h e  proper  d i r e c t i o n .  I n  t h i s  c o n t e x t ,  
a n  A i r  Force Studylrt l  u s i n g  h i g h l y  q u a l i f i e d  instrument  p i l o t s ,  d i s c l o s e d  t h a t  a s  
much as 36 s e c o n d s w e r e  r e q u i r e d  f o r  a p i l o t  t o  e s t a b l i s h  f u l l  c o n t r o l  by instrument  

14 /  Kraus, Ralph  N . ,  D i s o r i e n t a t i o n  and Evaluatior.  of t h e  E t i o l o g i c  F a c t o r s ,  
R e p o r r 5 9 - 9 0 ,  A i r  U n i v e r s i t y  School of A v i a t i o n  Medicine, USAF, Brcoks A i r  Force 
Base, Texas, May 1959. 
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r e f e r e n c e  i f  o r i e n t a t i o n  i s  l o s t .  
froin the  time EAL 663 and PAA 212 passed each o t h e r  be fo re  t h e  EAL c a p t a i n  would 
become spatia1l.y o r i e n t e d .  Consequently, t h e  de l ay  i n  c o n t r o l  p re s su re  a p p l i c a -  
t i o n ,  o r  a p p l i c a t i o n  of a g r e a t  enough magnitude, r e s u l t e d  i n  the  a i r c r a f t  s t r i k -  
i n g  t h e  wa te r  b e f o r e  recovery was completzd. 

Thus i t  i s  l i k e l y  t h a t  some seconds elapsed 

2 .2  C o n c l u s i o ~ ~  

(a)  FindinFz: 

There i s  no evidence of any malfunct ion of t h e  a i r c r a f t ,  i t s  engines ,  1. 
o r  components. 

2, The a i r c r a f t  was w i t h i n  weight  and balance l i m i t s .  

3. Dispatching was i n  accordance w i t h  company and F e d e r a l  Av ia t ion  
Agency r e g u l a t l o n s .  

4 .  Weather was r,ot a f a c t o r  i n  t h e  a c c i d e n t .  

5. The crew was prope r ly  q u a l i f i e d  and they  were n o t  i n c a p a c i t a t e d  
p r i o r  t o  t h e  c r a s h .  

6. The c a p t a i n  was haxdl ing t h e  c o n t r o l s  of t h e  a i r c r a f t .  

7 .  
g r e e s  t o  170 degrees .  

The c a p t a i n  was unable  to. s e e  PAA 212 du r ing  t h e  t u r n  from 090 de- 

8 .  The t u r n  t o  170 degrkes was toward an area where s p a t i a l  o r i e n t a -  
tion could be accomplished only  by r e f e r e n c e  t o  t h e  a i r c r a f t  instruments .  

9. Required r a d a r  s e p a r a t i o n  between EAL 663 and PAR 212 e x i s t e d  u n t i l  

Hawever, a t  t h i s  time t h e  a i r c r a f t  were sepa ra t ed  v e r t i c a l l y  by 
t h e  t u r n  t o  17C degrees .  
t o  e x i s t .  
approximately 1,000 f e e t  a l though t h i s  was no t  known by t h e  c o n t r o l l e r s  involved,  

Upon complet ion of t h i s  t u r n  r adnr  s e p a r a t i o n  ceased 

10. Subsequent t o  t h e  r o l l o u t  on t h e  170-degree heading t h e r e  
r a p i d  dec rease  i n  range between t h e  two a i r c r a f t .  

11. N e i t h e r  s u f f i c i e n t  t ime nor  adequate information was a v a i  
the EAI, c a p t a i n  i n  o r d e r  f o r  him t o  a s s e s s  p rope r ly  t h e  r e l a t i v e  a l t i t u  
two a i r c r a f t .  

was a 

able t o  
e s  of t h e  

12. The EAL c a p t a i n  had t h e  i l l u s i o n  t h a t  a p o t e n t i a l  c o l l i s i o n  cour se  
e x i s t e d .  As a r e su l t  Jf t h i s  i l l z s j o n  a descen t  was i n i t i a t e d .  

13. During t h i s  descen t ,  PAA 212 executed an e v a s i v e  maneuver t h a t  would 
appear  t o  nega te  t h e  a c t i o n  t aken  by t h e  EAL c a p t a i n .  
a v a i l a b l e  t o  EAL 663 at t h i s  time was a r a p i d  r o l l  t o  t h e  r i g h t ,  and/or  a pu l lup .  
I n  t h i s  c i rcumstance t h e  DC-7 was placed i n  an  unusual atl.ritude, r e s u l t i n g  i n  
s p a t i a l  d i s o r i e n t a t i o n  of the crew. 

The only cour se  of a c t i o n  
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14. The crew of P-4A 212  operated t h e i r  a i r c r a f t  i n  accordance w i t h  

A i r  T r a f f i c  Control i n s t r u c t i o n s  u n t i l  i t  appeared t h h t  EAL 663 presented a hazard 
t o  t h e i r  f l i g h t  and evas ive  a c t i o n  was taken by the  crew of P M  2 1 2  t o  avoid an  
apparent  impendir,g c o l l i s i o n .  

15. The evaPive maneuver of EAL 663 place? i t  i n  a v e r t i c a l  bank a t  an 
a l t i t u d e  from which recovery was p o s s i b l e  only i f  immediate c o r r e c t i v e  a c t i o n  was 
taken .  

16. By reason of t he  time involved f o r  the  crew t o  r e - o r i e n t  themselves 
by r e fe rence  t o  the  a i r c r a f t  i n s t rumen t s ,  t h e  necessary  d c t i o n  was delcyed t o  a 
p o i n t  where recovery was not  p o s s i b l e .  

(b)  Proba5le Cause 

The Board determines t h a t  t h e  probable cause of t h i s  a c c i d e n t  was t h e  evas ive  
a c t i o n  taken by EAL 663 t o  avoid an apparent  c o l l i s i o n  w i t h  PA4 2 1 2 .  The evas ive  
maneuver of EAL 663, prompted by i l l u s i o n ,  placed the  a i r c r a f t  i n  an unusual 
a t t i t u d e  from which recovery was no t  e f f e c t e d .  

3 .  RECOMMENDATION * 

A s  a r e s u l t  of t h i s  a c c i d e n t  t he  Board on March 30, 1965, recommended t o  
t h e  Federal  Avia t ion  Agency t h a t  2 . i r c r a f t  being vec tored  on opposing r o u t e s  whi le  
climbing and descending i n  t e rmina l  a r e a s  not  be placed on d i r e c t l y  converging 
C O U ~ S ~ S  because of t he  problems a s s o c i a t e d  w i t h  s p a t i a l  d i s o r i e n t a t i o n .  

The Federal  Avia t ion  Agency, because of t h i s  a c c i d e n t  and t h e  near  m i s s  be- 
tween the  DC-6 and t h e  B - 7 0 7 ,  i n i t i a t e d  a procedure a t  t he  JFK Airpor t  whereby 
2,000 f e e t  i n s t ead  of 1,000 f e e t  a l t i t u d e  i s  provided between inbound and ou t -  
bound f l i g h t s  i n  t h e  a r e a  where i l l u s i o n s  of c p l l i s i o n  c o u r s e s  have occurred.  Th i s  
amended procedure i s  a p p l i c a b l e  t o  t h e  Hanipton arid Dutch S'ID r o u t e s  du r ing  pe r iods  
when o t h e r  than northwest t r a f f i c  flow i s  i n  p rogres s .  
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