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SYNOPSIS 

A Trans I n t e r n a t i o n a l  A i r l i n e s  Douglas DC-8-63F, K4863T, Ferry  
F l i g h t  863 crashed dur ing  t akeof f  a t  John F. Kennedy I n t e r n a t i o n a l  A i r p o r t ,  
New York, a t  1606, September 8, 1970. 

Approximately 1,500 f e e t  from the  i n i t i a t i o n  of t h e  t akeof f  r o l l ,  t h e  
a i r c r a f t  was observed r o t a t i n g  t o  an  e x c e s s i v e l y  nose-high a t t i t u d e .  The 
a i r c r a f t  became a i r b o r n e  about 2,800 f e e t  down the  runway a f t e r  which i t  
continued t o  r o t a t e  slowly upward t o  an  a t t i t u d e  es t ima ted  t o  be between 
60' and 90' above t h e  h o r i z o n t a l ,  a t  an a l t i t u d e  es t ima ted  t o  be between 
300 t o  500 f e e t  above t h e  ground. The a i r c r a f t  r o l l e d  about 20' t o  the  
r i g h t ,  r o l l e d  back to  t h e  l e f t  u n t i l  i t  reached approximately a v e r t i c a l  
ang le  o f  bank, and then f e l l  t o  the  ground i n  t h a t  a t t i t u d e .  The a i r c r a f t  
was des t royed by impact and postimpact f i r e .  A l l  11 crewmembers, the  only  
occupants o f  the  a i r c r a f t ,  d i ed  i n  the  a c c i d e n t .  

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 a 
l o s s  of p i t c h  c o n t r o l  caused by the  entrapment of a po in ted ,  a spha l t -  
covered o b j e c t  between t h e  l ead ing  edge o f  t h e  r i g h t  e l e v a t o r  and the  r i g h t  
h o r i z o n t a l  spa r  web access  door i n  t h e  a f t  p a r t  of  the  s t a b i l i z e r .  The 
r e s t r i c t i o n  t o  e l e v a t o r  movement, caused by a h i g h l y  unusual  and unknown 
cond i t ion ,  was no t  d e t e c t e d  by t h e  crew i n  time t o  r e j e c t  t h e  t a k e o f t  
s u c c e s s f u l l y . ~  However, an  apparent  l a c k  of crew responsiveness  t o  a 
h igh ly  unusual  emergency s i t u a t i o n ,  coupled w i t h  t h e  c a p t a i n ' s  f a i l u r e  t o  
monitor adequate ly  the  t a k e o f f ,  c o n t r i b u t e d  t o  t h e  f a i l u r e  t o  r e j e c t  t h e  
t akeof f .  

The Board has  recommended t o  the  Federa l  Avia t ion  Adminis t ra t ion t h a t  
a l l  DC-8 o p e r a t o r s  be advised of the  c i rcumstances  o f  t h i s  acc iden t ;  t h a t  
t a k e o f f s  i n  DC-8's should be r e j e c t e d  when premature o r  unacceptable 
r o t a t i o n  of t h e  a i r c r a f t  occurs  dur ing t a k e o f f ;  and t h a t  p rov i s ions  f o r  the  
d e t e c t i o n  o f  jammed e l e v a t o r s  and de te rmina t ion  of e l e v a t o r  p o s i t i o n  be 
provided t o  DC-8 crews. 



The FAA rep l ied  t h a t  engineering evaluat ions a r e  being completed and 
they w i l l  advise the Board of the r e s u l t s .  The FAA a l s o  requested fur ther  
da ta  regarding the recommendation t h a t  takeoffs  should be aborted when 
premature o r  unwanted ro ta t ion  was experienced i n  the DC-8. 

The Board a l so  recommends t h a t  a review should be conducted on the 
subject of rejected takeoff procedures i n  a i r  c a r r i e r  operation with a view 
to  amplifying, c la r i fy ing ,  and standardizing each p i l o t ' s  r o l e  i n  t h a t  
procedure. More spec i f i c  information regarding the dynamics of re jec ted  
takeoffs  and pre-takeoff br ie f ings  should a l s o  be considered. 



1. INVESTIGATION 

1.1 History of the F l i z h t  

Trans In te rna t iona l  Ai r l ines  (TIA) Ferry F l igh t  863, a Douglas DC-8-63F, 
was engaged i n  a f e r r y  f l i g h t  from J. F. Kennedy In te rna t iona l  Airport  t o  
Dulles In te rna t iona l  Airport ,  Washington, D. C . ,  where passengers were t o  
board f o r  a f l i g h t  from Washington t o  Gatwick In te rna t iona l  Airport ,  London, 
England. 

The crew ar r ived  a t  the TIA operations o f f i ce  about 1410, I/ and made 
preparations for  the f l i g h t  t o  Washington scheduled t o  depart  a t  1600. An 
Instrument F l igh t  Rules clearance was requested a t  1526 and was received a t  
1530. The captain and f i r s t  o f f i c e r  were observed seated i n  t h e i r  respect ive 
s e a t s ,  jus t  p r io r  t o  receiving t a x i  i n s t ruc t ions  t o  proceed t o  Runway 13R 
(Right) . 

A t  1604, F l igh t  863 was cleared i n t o  takeoff posi t ion,  wi th  i n s t ruc t ions  
t o  hold and, a t  1604:55, the f l i g h t  was cleared for  an immediate takeoff .  

Based on information from the Cockpit Voice Recorder (CVR) and the 
F l igh t  Data Recorder (FDR), the takeoff r o l l  began a t  1605:07, and the t a i l  
skid began dragging on the runway a t  91 knots (the computed ro t a t i on  speed 
was 124 knots) ,  1,550 f ee t  from the takeoff end of the runway, a t  1605:26. 
The t a i l  skid dragged on the runway in te rmi t ten t ly  for  an addi t iona l  1,250 
f ee t .  

A t  1605:35, when the a i r c r a f t  was about 2,800 f e e t  down the  runway, 
the a i r c r a f t  became airborne and, according t o  p i l o t -qua l i f i ed  witnesses ,  
ro ta ted  slowly t o  an unusually nose-high a t t i t u d e .  S t a l l  warnings { s t i ck  
shaker) were recorded on the CVR within 1 t o  2 seconds a f t e r  l i f t - o f f  and 
continued u n t i l  1605:49. Witnesses s ta ted  t ha t  the a i r c r a f t  reached a 
nose-high a t t i t u d e  estimated t o  be. between 60' and 90' a t  an a l t i t u d e  of 
300 t o  500 f e e t  above the ground. The a i r c r a f t  then ro l l ed  about 20Â t o  
the  r i g h t ,  r o l l ed  back t o  the l e f t  u n t i l  the  l e f t  wing was approximately 
perpendicular t o  the ground, and descended i n  a left-wing-down, nosedown 
a t t i t u d e .  The a i r c r a f t  contacted the ground a t  1605:52, on i t s  l e f t  wing 
and the nose. The wreckage was immediately engulfed i n  flames. The c rash  
f i r e f i g h t i n g  crews a r r i ved  a t  the wreckage approximately 30 seconds a f t e r  
the accident,  and brought the f i r e  under cont ro l  i n  about 5 minutes. 

The accident occurred i n  dayl igh t ,  a t  an e leva t ion  of 12 f ee t  m.s.1. 
a t  l a t i t u d e  40' 39'N. and longitude 73' 4 7 ' ~ .  

1.2 In ju r i e s  t o  Persons 

In ju r i e s  Crew - Passengers - Other 

Fa t a l  11 0 0 

Nonfatal 0 0 0 

None 0 0 

I/ A l l  times here in  a r e  ea s t e rn  dayl ight ,  based on the  24-hour clock. - 



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

The a i r c r a f t  was destroyed by impact and postimpact f i r e .  

1 .4  0 t h e r  Damage 

None. 

1.5 Crew Information 

The f l i g h t  deck crewmembers were c e r t i f i c a t e d  and c u r r e n t l y  q u a l i f i e d  
i n  accordance w i t h  the  Federal  Aviat ion Adminis t ra t ion 's  (FAA) and TIA's 
r e g u l a t o r y  requirements f o r  f l i g h t .  The c a p t a i n  had flown 259.3 hours 
i n  t h e  DC-8 i n  t h e  l a s t  90 days. The f i r s t  o f f i c e r  had flown 276 hours 
dur ing t h e  same per iod.  (For d e t a i l s ,  see  Appendix B.) 

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

N4863T, was a Douglas Model DC-8-63F, s e r i a l  No. 45951, w i t h  a d a t e  
of manufacture November 22, 1968. The a i r c r a f t  had accumulated 7878:05 
hours of  opera t ing  t i m e  s ince  new. A l l  four  of  i t s  P r a t t  & Whitney JT3D-7 
engines  had been r o u t i n e l y  replaced a t  appropr ia te  maintenance i n t e r v a l s .  

The a i r c r a f t  and engines  had been maintained i n  accordance w i t h  TIA 
and FAA procedures.  Required inspec t ions  had been performed a t  t h e  
p resc r ibed  t i m e  i n t e r v a l s  and nonroutine maintenance i tems had been 
c o r r e c t e d  i n  accordance w i t h  e x i s t i n g  p o l i c i e s .  

Postaccident  examination of a l l  four  engines  i n d i c a t e d  t h a t  no p r i o r  
engine problem e x i s t e d  t h a t  could be r e l a t e d  t o  t h i s  acc iden t .  

Records p e r t a i n i n g  t o  t h e  l o n g i t u d i n a l  c o n t r o l  system of N4863T 
ind ica ted  t h a t  t h e  l a s t  e l e v a t o r  c o n t r o l  maintenance accomplished was the  
replacement of t h e  p i t c h  t r i m  compensator on November 4 ,  1969. Only 
r o u t i n e  g reas ings  were accomplished a f t e r  t h a t  date .  Severa l  a u t o p i l o t  
wr i t eups  were cor rec ted  dur ing t h i s  per iod by changing t h e  a i r  d a t a  
computer. 

The takeoff  g ross  weight of H4863T was 203,861 pounds, and t h e  c e n t e r  
of g r a v i t y  was 24.0 pe rcen t  of the  a i r c r a f t ' s  mean aerodynamic chord, both  
w i t h i n  opera t iona l  limits. 

These da ta  included 38,000 pounds'of j e t  kerosene f u e l  which was 
loaded according t o  the  normal f u e l  loading schedule.  

The e l e v a t o r  c o n t r o l  system of t h e  DC-8 S i x t y  S e r i e s  a i r c r a f t  i s  
ac tua ted  mechanically and c o n s i s t s  of e l e v a t o r s ,  c o n t r o l  t a b s ,  geared t a b s ,  
c o n t r o l  columns, a load- fee l  and c e n t e r i n g  mechanism, and e l e v a t o r  dampers. 



The e l e v a t o r s  a r e  operated aerodynamically by t h e  t a b s  which a r e  c o n t r o l l e d  
by a cable  system from the  c o n t r o l  column. The geared t a b  on each e l e v a t o r  
i s  l inked  mechanically t o  the  s t a b i l i z e r  so  t h a t  a s  t h e  e l e v a t o r  moves, t h e  
geared t a b  moves i n  t h e  same d i r e c t i o n  a s  t h e  c o n t r o l  t a b  t o  provide 
a d d i t i o n a l  aerodynamic c o n t r o l  surface .  (See Attachment 1.) 

The e l e v a t o r s  a r e  hinged t o  b racke t s  a t t ached  t o  t h e  h o r i z o n t a l  
s t a b i l i z e r  r e a r  spar .  E leva to r  t r a v e l  i s  approximately 27' t r a i l i n g  edge 
up (TEU) and 16-1/2O t r a i l i n g  edge down (TED) from t h e  n e u t r a l  p o s i t i o n .  
The e l e v a t o r s  a r e  in terconnected by a torque tube so  they can o p e r a t e  i n  
unison.  Both e l e v a t o r s  a r e  aerodynamically balanced and mass balance 
weights  a r e  i n s t a l l e d  i n  t h e  l ead ing  edge t o  minimize f l u t t e r .  The mass 
balance causes  the  e l e v a t o r  t o  be i n  t h e  approximate 27' TEU p o s i t i o n  when 
no aerodynamic load i s  a p p l i e d  and the  g u s t  locks  a r e  disengaged. 

When t h e  c o n t r o l  column i s  moved forward o r  a f t ,  the  cab le  system and 
mechanical l inkage cause the  e l e v a t o r  t a b s  t o  move up o r  down and, during 
f l i g h t ,  aerodynamic f o r c e s  on t h e  d i sp laced  t a b s  d r i v e  the  e l e v a t o r s .  A s  
t h e  p o s i t i o n  of  t h e  e l e v a t o r s  changes i n  r e l a t i o n  t o  t h e  h o r i z o n t a l  
s t a b i l i z e r ,  mechanical l inkage  moves t h e  geared t a b s  i n  the  same d i r e c t i o n  
a s  the  c o n t r o l  t a b s ,  providing a d d i t i o n a l  aerodynamic boost  t o  a s s i s t  i n  
moving the  e l e v a t o r s .  

The TIA DC-8 F l i g h t  Operat ion Manual requ i red  p i l o t s  t o  t e s t  t h e  f l i g h t  
c o n t r o l s  t o  the  f u l l  l i m i t s  of  t h e i r  t r a v e l  p r i o r  t o  t akeof f .  Movement o f  
t h e  c o n t r o l s  was t o  be accomplished slowly and smoothly t o  avoid damage t o  
boosted c o n t r o l s  (rudder and a i l e r o n s ) .  The CVR t r a n s c r i p t  ind ica ted  t h a t  
the  f l i g h t  c o n t r o l s  were checked while t h e  crew was t a x i i n g  t o  t h e  runway. 

1.7 Meteorological  Informat ion 

The weather repor ted  j u s t  p r i o r  t o  t h e  acc iden t  a t  1451:OO was 3,000 
f e e t  s c a t t e r e d ,  es t imated 15,000 f e e t  broken, v i s i b i l i t y  1 3  miles ,  
temperature 69' F . ,  dew p o i n t  53' F . ,  wind from 150' a t  8 knots ,  and the  
a l t i m e t e r  s e t t i n g  30.08. The weather taken j u s t  a f t e r  t h e  acc iden t  was 
t h e  same except  t h a t  t h e  wind had s h i f t e d  t o  180Â and i t s  speed had 
increased 1 knot.  

The acc iden t  occurred i n  b r i g h t  d a y l i g h t .  

1 . 8  Aids t o  Navigation 

Not app l icab le .  

1 .9  Communications 

The communications between TIA F l i g h t  863 and the  FAA f a c i l i t i e s  were 
rou t ine .  



The las t  communication received from TIA F l i g h t  863 was the  word 
"Right-o" i n  response t o  a thank you from depar tu re  c o n t r o l ,  j u s t  a f t e r  
the  s t a r t  of  t h e  takeoff r o l l .  

1.10 Aerodrome and Ground F a c i l i t i e s  

JFK Ai rpor t  had been undergoing an expansion and modernization 
program inc lud ing  t h e  r e l o c a t i o n  of t h e  o u t e r  and i n n e r  taxiways and ramp 
expansion. This work required t h e  removal of o ld  paved sur faces  and 
r e s u l t e d  i n  taxiway and runway contamination. 

In t roduc t ion  of  t h e  new l a r g e  j e t  a i r c r a f t  w i t h  more than twice the  
t h r u s t  of previous  j e t  ( t r anspor t )  a i r c r a f t ,  caused considerable  e ros ion  
along most taxiways and runways. According t o  New York Por t  Author i ty  
personnel ,  t h e  products of t h i s  e ros ion ,  p ieces  of  a s p h a l t i c  mate r ia l ,  
rocks,  e t c . ,  were being.blown on to  taxiways, ramps, and runways, making 
i t  d i f f i c u l t  t o  keep these  a r e a s  c lean .  

1.11 F l i g h t  Recorders 

(a) F l i g h t  Data Recorder 

The a i r c r a f t  was equipped w i t h  a Sundstrand Data Control ,  Inc . ,  
UDC Division,  FDR Model F-542B, S/N 3985, loca ted  on the  r i g h t  upper s i d e  
of t h e  r e a r  p ressure  bulkhead. The recorder  was recovered s h o r t l y  a f t e r  
the  acc iden t  and, upon disassembly, i t  was found t h a t  the  recording medium 
was not  damaged. 

Examination of t h e  d a t a  graph prepared from t h e  f l i g h t  d a t a  recorder  
readout ind ica ted  t h a t  the  a i r c r a f t  a c c e l e r a t e d  i n  a normal manner dur ing 
t h e  f i r s t  15 seconds, reaching about 91 knots,  a t  which time t h e  a i r c r a f t  
r o t a t e d  noseup. S h o r t l y  t h e r e a f t e r ,  t h e  a i r speed  and a l t i t u d e  t r a c e s  
became aber ran t  and continued so throughout t h e  recorded time h i s t o r y .  
About 14 seconds a f t e r  the i n d i c a t i o n s  of r o t a t i o n ,  the  a c c e l e r a t i o n  
t r a c e  (g), moved i n  a p o s i t i v e  d i r e c t i o n ,  t o  a maximum o f  + 1.5 g i n  about 
5% seconds, then reversed and reached a value of + 0.5 g i n  about 4 seconds. 
The t r a c e  remained below t h e  4- 1.0 g u n t i l  e l e c t r i c a l  power was l o s t  a t  
impact. The heading remained c l o s e  t o  the  runway heading of 130' u n t i l  t h e  
l a s t  15 seconds of f l i g h t  when i t  f l u c t u a t e d  between headings of 070' and 
150'. 

(b) Cockpit Voice Recorder 

The a i r c r a f t  was equipped w i t h  a United Control  Voice Recorder, 
Model V-557, S/N 1917, loca ted  on the r i g h t  upper s i d e  of  t h e  r e a r  pressure  
bulkhead. 

Pretakeoff  conversat ion i n d i c a t e d  t h a t  t h e  engine s t a r t u p ,  f l i g h t  
c o n t r o l  check, s t a b i l i z e r  check, and f l a p  s e t t i n g s  were accomplished i n  



a normal manner. Nothing unusual was noted i n  the cockpit conversation 
u n t i l  the s t a r t  of the takeoff r o l l .  A t  1605:07, the sounds of engines 
''spool-up" was recorded and, a t  1605:21, the order t o  "se t  the power" was 
recorded. An unusual sound, i d e n t i f i e d  a s  the t a i l  skid dragging, was 
recorded a t  1605:26. It continued for several  seconds. Short ly  afterward 
a t  1605:35, the cap ta in ' s  words " l e t ' s  take i t  off" were recorded. Two and 
one-half seconds l a t e r ,  a t  1605:37.5, the f i r s t  o f f i c e r  s t a t ed ,  "Can't 
control  t h i s  thing,  Ron." "Ron" has been iden t i f i ed  a s  the captain by 
fellow p i l o t s .  A t  1605:38.6, the sound of the s t i c k  shaker began. A t  
1605:45.6, the sound of t he  hor izonta l  trim-in-motion buzzer was heard 
once, followed by the words "What happened" a t  1605:47.6. A t  1605:49, 
the s t i c k  shaker sound ceased. The l a s t  remark recorded was, "Oh gosh," 
a t  1605:50.8, and the recorder ceased operation a t  1605:52. 

D i f f i c u l t i e s  were experienced i n  t ranscr ib ing  the CVR recording 
because of in te r fe rence  'from the cockpit  speaker, which was on during 
t a x i  and takeoff.  

1.12 Wreckage 

The wreckage came t o  r e s t  on a magnetic heading of 094' and was 
confined t o  an a rea  approximately 250 f ee t  long and 375 f e e t  wide. The 
a i r c r a f t  s t ruck  the ground on the l e f t  wing and the l e f t  s ide  of the nose, 
fragmenting a t  impact. F i r e  broke out almost simultaneously with the 
impact and consumed approximately 60 percent of the a i r c r a f t .  

After  examination i n  place,  the engines, unburned port ions of the 
r i g h t  wing, and the empennage were moved t o  a hangar where de ta i led  tear -  
down inspect ions and s tud ie s  were completed. 

Because of the circumstances surrounding t h i s  accident ,  pa r t i cu l a r  
a t t en t ion  was paid t o  those items tha t  would a f f ec t  the longi tudinal  
control  of the a i r c r a f t .  These items were examined and t h e i r  pos i t ions  
were: 

1. 

2. 

3. 

4. 

5. 

The horizontal  s t a b i l i z e r  t r i m  s e t t i n g  was 2' a i r c r a f t  noseup, 
approximately the cor rec t  s e t t i n g  fo r  takeoff a t  the calculated 
weight and center  of grav i ty .  

The landing f laps  were extended t o  23O, the takeoff posi t ion.  

The leading edge s l o t s  were properly opened on the r igh t  wing. 

No determination of the s l o t  pos i t ion  on the l e f t  wing could 
be made. 

The p i t ch  trim compensator ac tua tor  was i n  the re t rac ted  
pos i t ion ,  properly positioned fo r  takeoff.  



The e l e v a t o r  dampers on both  e l e v a t o r s  were secure ly  mounted 
and the re  was no evidence of malfunction observed. 

The fuse r i v e t s  of  the  e l e v a t o r  load-feel  cen te r ing  spr ing 
assembly were sheared i n  t h e  push ( a i r c r a f t  nosedown) 
d i r e c t i o n .  

The gust  locks  showed no evidence of  being engaged. 

Both t h e  f l i g h t  and ground s p o i l e r s  were i n  t h e  r e t r a c t e d  
p o s i t i o n .  

The landing gear was down and locked. 

There was no evidence t o  i n d i c a t e  t h a t  t h e  e l e v a t o r  a u t o p i l o t  
servo was engaged. 

No determinat ion regarding t h e  p i t c h  t r i m  servo could be made. 

There was no evidence of  d i s t r e s s  on the  e l e v a t o r  torque tube 
bear ings .  There was a f r e s h  inden ta t ion  on t h e  l e f t  torque f i t t i n g  which 
appeared t o  have been made by t h e  spar .  Ca lcu la t ions  based on t h i s  mark 
ind ica ted  t h a t  i t  w a s  made when the  e l e v a t o r  was approximately 13' t r a i l i n g  
edge up. 

There was no evidence of  d i s t r e s s  i n  t h e  recovered p o r t i o n s  of the  
p i l o t ' s  c o n t r o l  columns, c o n t r o l  column torque tube,  and assoc ia ted  torque 
tubes ,  cranks ,  and l inkage  i n  the empennage. The e l e v a t o r  c o n t r o l  cab les  
were proper ly  connected i n  both the  forward and a f t e r  s e c t i o n s  of  t h e  
a i r c r a f t .  A l l  the  c a b l e s  examined had e i t h e r  been burned through o r  shewed 
evidence s i m i l a r  t o  a t e n s i l e  f a i l u r e  of the  cable .  

There were marks on t h e  l e f t  s i d e  of the fuselage,  between fuselage 
S t a t i o n s  1890 and 1970, t h a t  appeared t o  have been made by t h e  l e f t  
e l e v a t o r  a t  impact. Ca lcu la t ions  based on t h e s e  marks ind ica ted  t h a t  t h e  
e l e v a t o r  was approximately 14O t o  16' t r a i l i n g  edge up when t h e  marks were 
made. The l e f t  e l e v a t o r  was f ixed  i n  p o s i t i o n  approximately 15' t r a i l i n g  
edge up. The e l e v a t o r  was held  i n  t h i s  p o s i t i o n  by t h e  surrounding 
s t r u c t u r e .  

During the examination of  t h e  r i g h t  h o r i z o n t a l  s t a b i l i z e r ,  a  hole 
was found i n  a r e a r  spar  web access  door a t  approximately s t a b i l i z e r  
S t a t i o n  32. This ho le  appeared t o  have been punched i n  the  access  door 
by a f o r e i g n  o b j e c t .  On t h a t  por t ion  of the  leading edge of t h e  r i g h t  
e l e v a t o r  t h a t  faced t h e  h o l e ,  an a r e a  of s c r a t c h e s  and gouges was found. 
There were sc ra tches  ad jacen t  t o  and below the  hole  i n  the  a c c e s s  door 
and a smear of a s p h a l t i c  mate r ia l  adhered t o  t h e  metal near the  hole.  
(See Attachment No. 2 . )  



No foreign object  was found i n  the s t a b i l i z e r  o r  i n  the area 
between the e leva tor  and the s t a b i l i z e r .  However, several  tar-covered 
stones,  1-112 t o  2 inches i n  diameter, were found i n  the v i c i n i t y  of 
the empennage. 

No in - f l i gh t  f i r e  was reported other  than t h a t  seen coming from 
the i n l e t s  and exhaust ducts of the engines when the a i r c r a f t  was i n  an 
unusually nose-high a t t i t u d e .  

The postimpact f i r e  broke out almost simultaneously wi th  the impact 
and consumed approximately 60 percent of the a i r c r a f t  s t ruc ture .  The 
a i r p o r t  f i r e f i g h t i n g  equipment a r r ived  a t  the accident s i t e  approximately 
30 seconds a f t e r  the impact and cont ro l led  the f i r e  i n  approximately 
5 minutes. 

1.14 Survival Aspects 

This was a nonsurvivable accident.  The medical records of the 
p i l o t s  r e f l ec t ed  no conditions which should have a f fec ted  the normal 
operation of the a i r c r a f t .  Post-mortem examinations of the crewmembers 
revealed no condit ion which could be r e l a t ed  to  accident  causation. The 
r e s u l t s  of toxicological  s tud ie s  performed were negative. The i n j u r i e s  
suffered by the crew were cons is ten t  with impact forces  imposed from the 
l e f t  s ide of the a i r c r a f t .  The damage of the a i r c r a f t  s ea t s  was a l so  
consis tent  with impact forces  imposed from the l e f t  s ide and nose sec t ion  
of the a i r c r a f t .  No evidence of s ea tbe l t  f a i l u r e  was found. 

The cap ta in ' s  r i g h t  hand and forearm had sustained f rac tures  which 
have previously been observed i n  a i r c r a f t  accident victims and which have 
been associated with handling the f l i g h t  cont ro ls  a t  impact. The copi lo t ' s  
forearms and hands d id  not demonstrate these typ ica l  f rac tures  although 
hand f r ac tu re s  were noted. 

The New York Port Authority Pol ice Emergency crews from both the 
main and s a t e l l i t e  garages on the a i r p o r t  fought the f i r e .  The main 
garage was located approximately 300 yards from the crash s i t e .  The crew 
a t  t h i s  s t a t i o n  were securing from a previous emergency c a l l  and t h e i r  
response time was l e s s  than 30 seconds a f t e r  impact. The response t i m e  
from the s a t e l l i t e  garage was approximately 2 minutes. A spec ia l  rescue 
squad from the New York Ci ty  F i re  Department supplied portable saws t o  
cu t  sons of the wreckage i n  the forward sec t ion  of the a i r c r a f t .  

1.15 Tests and Research 

The p r inc ipa l  recovered p i t ch  cont ro l  system components were taken 
t o  the manufacturer fo r  de t a i l ed  examination and study. I n  addi t ion,  



aerodynamic s t u d i e s  were conducted t o  determine the  a i r c r a f t  performance 
c a p a b i l i t i e s  based on t h e  informat ion developed regarding e l e v a t o r  
jamming a t  v a r i o u s  t ra i l ing-edge-up p o s i t i o n s .  The manufacturer conducted 
these  s t u d i e s  and examinations a t  the  reques t  of  the  Board and NTSB 
i n v e s t i g a t o r s  observed the  work. Based on these  s t u d i e s  the  manufacturer 
pos tu la ted  t h a t :  

1. The 1-114 inch  s c r a t c h  below t h e  t e a r  i n  t h e  access  door was 
caused by - i n i t i a l  b inding w i t h  t h e  e l e v a t o r  i n  approximately 
a  12 t o  15O t ra i l ing-edge-up p o s i t i o n .  This i n i t i a l  binding 
was followed by continued movement i n  an e l e v a t o r  leading-  
edge-up d i r e c t i o n .  

2 .  The puncture i n  the  access  door occurred w i t h  an e l e v a t o r  
d e f l e c t i o n  of between 8' and 11' t r a i l i n g  edge up. The 
t e a r i n g  above t h e  puncture ind ica ted  t h a t  the  e l e v a t o r  moved 
t o  a  t ra i l ing-edge-up angle of  between 5' and 8'. 

The aerodynamic s t u d i e s  ind ica ted  t h a t  the  recorded performance of 
the  a i r c r a f t  was w i t h i n  i t s  performance c a p a b i l i t i e s  a t  t h e  takeoff  
conf igura t ion ,  weight ,  and balance.  

Using the  t a i l  s e c t i o n  o f  another  DC-8, 60 s e r i e s ,  t h e  Board con- 
ducted a  s e r i e s  of  t e s t s  t o  determine what e f f e c t  the  i n t r o d u c t i o n  of 
fo re ign  o b j e c t s  i n t o  the  space between t h e  e l e v a t o r  and the  h o r i z o n t a l  
s t a b i l i z e r  would have on t h e  o p e r a t i o n  o f  t h e  e l e v a t o r .  I n  a d d i t i o n ,  
examination of  ano ther  DC-8 was made w i t h  p a r t i c u l a r  r e fe rence  t o  t h e  
p i t c h  c o n t r o l  system. 

Under s t a t i c  cond i t ions ,  t h e  e l e v a t o r s  were balanced so  t h a t  the  
normal p o s i t i o n  was f u l l  t r a i l i n g  edge up, about 24' above the  hor izon ta l .  
I n  t h i s  cond i t ion ,  t h e  p i l o t ' s  c o n t r o l  column was a t  o r  near  the  n e u t r a l  
p o s i t i o n .  When t h e  c o n t r o l  column was moved t o  the  apparent forward 
l i m i t  of t r a v e l ,  t h e  gus t  lock  could be engaged, locking the  e l e v a t o r s .  
With the  e l e v a t o r s  locked, t h e  c o n t r o l  column moved a f t  t o  a  n e u t r a l  
p o s i t i o n ,  and the  e l e v a t o r  angle  was measured t o  be 0 .  

With t h e  gus t  lock  o f f ,  t h e  c o n t r o l  column was moved t o  the  forward 
column s top ,  4  inches  forward of t h e  n e u t r a l  p o s i t i o n ,  and t h e  a f t  column 
s t o p ,  10 inches  a f t  of  t h e  n e u t r a l  pos i t ion .  With the column f u l l  forward, 
t h e  e l e v a t o r  ang le  was 9' t r a i l i n g  edge down, and wi th  t h e  column f u l l  
a f t ,  the  e l e v a t o r  was 27-114' t r a i l i n g  edge up. 

With t h e  gus t  lock  o f f ,  the  e l e v a t o r  was blocked i n  f i v e  d i f f e r e n t  
t ra i l ing-edge-up p o s i t i o n s  and an a t tempt  was made t o  move t h e  c o n t r o l  
column forward from i t s  s t a t i c  p o s i t i o n .  It was noted t h a t  a s  soon a s  a  



forward f o r c e  was a p p l i e d  t o  t h e  column, a  r e s i s t a n c e  t o  movement was 
f e l t .  The r e s u l t s  o f  t h i s  test are shown below: 

Cont ro l  Column P o s i t i o n  Blocked E leva to r  P o s i t i o n  

1-112 inches  a f t  of  n e u t r a l  27' t r a i l i n g  edge up 

0 
1 / 4  inch  a f t  o f  n e u t r a l  22 t r a i l i n g  edge up 

Neu t ra l  p o s i t i o n  17' t r a i l i n g  edge up 

1 inch  forward o f  n e u t r a l  12' t r a i l i n g  edge up 

1-1/2 inches  forward o f  n e u t r a l  i0 t r a i l i n g  edge up 

Another t e s t  was performed w i t h  t h e  g u s t  l o c k  o f f .  The e l e v a t o r  
motion was blocked w i t h  a p iece  of 314-inch plywood approximately 1-112 
by 2  inches ,  p laced i n  the  same l o c a t i o n  a s  t h e  damaged area of t h e  
a c c i d e n t  a i r c r a f t .  I n  t h i s  t e s t ,  t he  s t a t i c  column p o s i t i o n  was recorded,  
then  a n  80-pound push fo rce  was a p p l i e d  t o  the  column, and t h e  column 
p o s i t i o n  was recorded.  The web of the  h o r i z o n t a l  s t a b i l i z e r  r e a r  spa r  
' o i l  canned" when the  push fo rce  was app l i ed  t o  t h e  c o n t r o l  column. 

With the  e l e v a t o r  blocked i n  the  15' t r a i l ing-edge-up  p o s i t i o n ,  the  
c o n t r o l  column was 1-118 inches  a f t  of  t h e  n e u t r a l  p o s i t i o n .  When t h e  
80-pound push f o r c e  was app l i ed  t o  the  c o n t r o l  column, the  column was 
moved t o  a  p o s i t i o n  1-318 inches  forward of t h e  n e u t r a l  p o s i t i o n .  There 
was no change noted i n  t h e  p o s i t i o n  of t h e  c o n t r o l  t ab  o r  t h e  e l e v a t o r .  

2 .  ANALYS IS AND CONCLUSIONS 

2 . 1  Analys is  

The c i rcumstances  surrounding t h i s  a c c i d e n t  immediately d i r e c t e d  the  
t h r u s t  o f  t h e  i n v e s t i g a t i o n  t o  those  cond i t ions  t h a t  could a f f e c t  
abnormally t h e  p i t c h  c o n t r o l  of  t h e  a i r c r a f t .  

The f l i g h t c r e w  and the  a i r c r a f t  were p r o p e r l y  c e r t i f i c a t e d  and 
capable  of performing the  intended f l i g h t .  

The weight  and balance were w i t h i n  t h e  e s t a b l i s h e d  l i m i t s .  

The a u t o p s i e s  and t o x i c o l o g i c a l  s t u d i e s  of t h e  f l i g h t c r e w  i n d i c a t e d  
t h a t  t h e r e  was no p r e e x i s t i n g  d i s e a s e  o r  d i s a b i l i t y  t h a t  would have 
a f f e c t e d  t h e i r  performance. There was no evidence of i n - f l i g h t  incapaci -  
t a t i o n  o f  o r  i n t e r f e r e n c e  wi th  the  p i l o t s .  



Examination of the  h o r i z o n t a l  s t a b i l i z e r  e s t a b l i s h e d  t h a t  it was 
i n  a p o s i t i o n  appropr ia te  f o r  t h e  takeoff  cond i t ions .  The landing f l a p s  
were posi t ioned p roper ly  a t  t h e  takeoff  s e t t i n g .  There was no evidence 
of s t r u c t u r a l  o r  system malfunction of t h e  p i t c h  c o n t r o l  system. The 
e l e v a t o r  torque tube bear ings  and e l e v a t o r  h inges  t h a t  were examined 
showed no evidence of  p r i o r  d i s t r e s s .  

Ca lcu la t ions  performed by NZSB and t h e  manufacturer i n d i c a t e  t h a t ,  
given t h e  takeoff  cond i t ions ,  16 of  e l e v a t o r  t ra i l ing-edge-up d e f l e c t i o n  
( a i r c r a f t  noseup) would have been s u f f i c i e n t  t o  perform the  i n i t i a l  
r o t a t i o n  a t  an  a i r speed  of approximately 80 knots.  The c o r r e l a t i o n  of 
the  cockp i t  voice  recorder  record ,  t h e  f l i g h t  d a t a  recorder  record,  and 
the  wi tness  observat ions  ind ica ted  t h a t  t h e  a i r c r a f t  had r o t a t e d  t o  an 
excess ive ly  nose-high a t t i t u d e  a t  an  ind ica ted  a i r speed  of  approximately 
91 knots  a t  a p o i n t  approximately 1,500 f e e t  p a s t  t h e  beginning of t h e  
takeoff  r o l l .  The i n i t i a l  e l e v a t o r  d e f l e c t i o n  was not  maintained through- 
out  t h e  f l i g h t .  These s t u d i e s  a l s o  ind ica ted  t h a t  t h e  a i r c r a f t  was capable 
o f  performing t h e  maneuvers descr ibed by t h e  wi tnesses  but t h a t  the  
e l e v a t o r  angle would have gradual ly  decreased throughout por t ions  of  the  
f l i g h t .  

Physical  evidence t h a t  could be a s s o c i a t e d  w i t h  a p i t c h  system 
problem was the  p o s i t i o n  of  t h e  e l e v a t o r ,  t h e  discovery of  t h e  hole 
punched i n  the  r i g h t  h o r i z o n t a l  spa r  web access  door,  the  s c a r r i n g  o f  the  
oppos i t e ,  corresponding a r e a  on t h e  l ead ing  edge of  the  r i g h t  e l e v a t o r ,  
and t r a c e s  of a s p h a l t i c  m a t e r i a l s  found around t h e  per iphery of the ho le  
i n  the  access  door. This evidence,  coupled w i t h  t h e  discovery of s e v e r a l  
l a r g e ,  asphalt-covered s tones  i n  t h e  a rea  of t h e  recovered t a i l  s e c t i o n ,  
l e d  the  Board t o  t e s t  t h e  e f f e c t  of  lodging a s i m i l a r  s i z e  s tone i n  t h e  
a rea  between t h e  leading edge of t h e  e l e v a t o r  and t h e  t r a i l i n g  edge of t h e  
s t a b i l i z e r .  When a s tone was so placed i n  t h i s  a r e a  and t h e  e l e v a t o r  
moved t o  the  a i r c r a f t  noseup p o s i t i o n ,  t h e  s tone followed t h e  l ead ing  
edge of the  e l e v a t o r  down i n t o  t h e  space between t h e  e l e v a t o r  and t h e  
s t a b i l i z e r .  When force  was app l ied  t o  the  e l e v a t o r  t o  r e t u r n  i t  t o  t h e  
l e v e l  p o s i t i o n ,  t h e  s tone jammed i n t o  t h e  space and kept  t h e  e l e v a t o r  from 
moving. (See Attachment l a . )  A s  more fo rce  was app l ied  t o  move t h e  
e l e v a t o r  down, t h e  metal  was seen f l e x i n g  and buckling where the  s tone  
pressed on i t .  

Ca lcu la t ions  based on an u l t i m a t e  shear  f a i l u r e  mode were provided 
by the  manufacturer. These c a l c u l a t i o n s  i n d i c a t e d  t h a t  t h e  loads requ i red  
t o  f a i l  the  m a t e r i a l  i n  the  access  door v a r i e d  according t o  the  l e n g t h  of 
the c o n t a c t  l i n e  between t h e  f o r e i g n  o b j e c t  and t h e  door. For  example, 
i f  the  con tac t  l i n e  were 1 inch  long, 1,720 pounds would have been 
required t o  achieve the  u l t imate  shear  va lue  of  43,000 p . s . i . ;  however, 
i f  t h e  con tac t  l i n e  were on ly  .5-inch long, t h e  load  would be reduced t o  
860 pounds t o  achieve t h e  same u l t imate  shear  value .  



Examination o f  t h e  l e a d i n g  edge of t h e  r i g h t  e l e v a t o r  and t h e  t r a i l i n g  
face  of the  r i g h t  s t a b i l i z e r  i n d i c a t e d  t h a t  an i r r e g u l a r  shaped, a s p h a l t -  
covered, hard o b j e c t  was lodged between the  two s u r f a c e s .  C a l c u l a t i o n s  
based on t h e  f r e s h  s c a r s  and marks i n  t h i s  a r e a  i n d i c a t e d  t i n a t  t he  e l e v a t o r  
$as approximately 12' t r a i l i n g  edge up when s u f f i c i e n t  fo rce  was app l i ed  
t o  cause t h e  f o r e i g n  o b j e c t  t o  s c a r  and p i t  t h e  metal .  Scrape marks on 
the  access  door i n d i c a t e d  t h a t  t h e  o b j e c t  skidded o r  s l i d ,  under p ressure ,  
up the  face  of t h e  door.  F i n a l l y ,  t h e  o b j e c t  punched a n  i r r e g u l a r  ho le  
i n  the  door and then  f e l l  f r e e ,  probably upon impact. (See Attachment 2 . )  

The Board b e l i e v e s  t h a t  t h i s  f o r e i g n  o b j e c t  was a s tone similar t o  
t h e  ones found i n  t h e  a c c i d e n t  a rea .  S i m i l a r  s t o n e s  were a l s o  found on 
nea r ly  a l l  t h e  taxiways and aprons  used by F l i g h t  863 p r i o r  t o  t akeof f .  
These s t o n e s  were l y i n g  loose  on t h e  su r face  of t h e  a i r p o r t  dur ing  the  
r e s u r f a c i n g  program i n  p rogress  a t  t h e  time o f  t h e  a c c i d e n t .  While t h e  
Por t  Author i ty  cont inuously  swept t h e  taxiways and runways, they  were 
unable t o  keep up w i t h  t h e  requirements  f o r  removal o f  d e b r i s  fr.om a l l  t h e  
paved a r e a s .  Jet b l a s t s  a s s o c i a t e d  wi th  normal o p e r a t i o n s ,  p a r t i c u l a r l y  
those  genera ted by a i r c r a f t  w i t h  more than average t h r u s t ,  were observed 
blowing s i m i l a r  s t o n e s  over t h e  su r face  of t h e  a i r p o r t .  

I n  t h i s  a c c i d e n t ,  t h e  t i m e  and p lace  of the  i n t r o d u c t i o n  o f  a 
fo re ign  o b j e c t  on to  t h e  t a i l  s e c t i o n  of N4863T could no t  be determined. 

A f t e r  reviewing the  evidence,  t h e  Board b e l i e v e s  t h a t  the  l o s s  of 
p i t c h  c o n t r o l  was caused by a f o r e i g n  o b j e c t  lodged between t h e  r i g h t  
h o r i z o n t a l  s t a b i l i z e r  and the  l ead ing  edge of t h e  r i g h t  e l e v a t o r .  The 
o b j e c t  could have been thrown i n t o  t h a t  p o s i t i o n  by j e t  wake dur ing  t a x i i n g  
o r  runup. With t h e  o b j e c t  l y i n g  i n  t h e  a r e a  between t h e  s u r f a c e s ,  d i s -  
placement o f  t h e  e l e v a t o r  t o  the  t ra i l ing-edge-up p o s i t i o n  would have 
allowed the  o b j e c t  t o  f a l l  between t h e  two su r faces .  I n  view of t h e  s t a t i c  
d e f l e c t i o n  of t h e  e l e v a t o r  i n  t h i s  type  of a i r c r a f t ,  t r a i l i n g  edge up, any 
t i n e  t h e  f l i g h t  c o n t r o l s  were unlocked the  e l e v a t o r  would assume t h a t  
p o s i t i o n  and c r e a t e  a gap between t h e  e l e v a t o r  and t h e  s t a b i l i z e r .  A 
l a r g e  d e f l e c t i o n  o f  t h e  e l e v a t o r  was a l s o  observed dur ing  t h e  i n i t i a l  take- 
o f f  r o l l  of  o t h e r  DC-8's i n  normal opera t ion .  

A s  t h e  t akeof f  o f  N4863T was i n i t i a t e d ,  t h e  a i r l o a d  on the  d e f l e c t e d  
e l e v a t o r  would have b u i l t  up, i n c r e a s i n g  the p ressure  on t h e  o b j e c t  by 
a t tempt ing t o  s t r eaml ine  t h e  e l e v a t o r .  The compression of t h e  o b j e c t  
between t h e  s u r f a c e s  could have caused the  p i t t i n g  and s c a r r i n g  o f  the  
s u r f a c e s  t h a t  was found. 

A t  approximately 80 kno t s ,  a n  abnormally low a i r s p e e d ,  t h e  a i r c r a f t  
began t o  r o t a t e ,  and a t  approximately 91 knots ,  t h e  t a i l  sk id  s t r u c k  the  
runway. A s  the  a i r s p e e d  inc reased  and t h e  p i l o t s  inc reased  t h e  nosedown 
i n p u t ,  the  load on t h e  o b j e c t  caused i t  t o  move toward the  top o f  the  



c o n t r o l  su r faces  and caused t h e  sc ra tches  observed on t h e  access  door 
below the  puncture.  A t  t h e  same time, the  e l e v a t o r  angle was decreas ing 
toward t h e  12' p o s i t i o n .  A t  approximately t h a t  p o i n t ,  a  sharp edge o r  
p o i n t  of t h e  o b j e c t  pene t ra ted  t h e  s k i n  of t h e  access  door and jammed 
t h e  e l e v a t o r  i n  t h a t  pos i t ion .  A s  t h e  load on t h e  e l e v a t o r  increased,  
t h e  e l e v a t o r  up angle  was f u r t h e r  reduced t o  a n  es t imated value of  5' t o  
8'. The r e s t r i c t i o n  t o  e l e v a t o r  movement was not de tec ted  by the crew i n  
time t o  s u c c e s s f u l l y  r e j e c t  t h e  takeoff .  

I n  view of t h e  circumstances surrounding t h i s  acc iden t ,  t h e  Board 
has  at tempted t o  analyze the  crew's a c t i v i t i e s  dur ing t h e  takeoff i n  an 
e f f o r t  t o  determine why the p i l o t s  d id  not d e t e c t  t h e  abnormal s i t u a t i o n ,  
a s s e s s  i ts  impl ica t ions ,  and respond t o  t h e  s i t u a t i o n  by r e j e c t i n g  the  
t akeof f .  

Examination of  t h e  evidence,  including t h e  voice  and f l i g h t  r ecorders ,  
w i t n e s s  s ta tements ,  and the  wreckage, made i t  poss ib le  t o  recons t ruc t  
many of  t h e  a s p e c t s  o f  t h e  f l i g h t  and p o r t i o n s  of  t h e  crew's a c t i v i t i e s .  
However, dur ing  t h i s  b r i e f  time period,  a l l  of  t h e  a c t i o n s  of the  crew 
a r e  not known. 

The evidence i n d i c a t e s  t h a t  a s t rong  push fo rce  was appl ied t o  t h e  
c o n t r o l  column. Addi t iona l ly ,  a r e l a t i v e l y  smal l  amount of  forward t r i m ,  
a i r c r a f t  nosedown, was used. The amount of  t r i m  was on ly  about one-half 
of  a degree, however. F i n a l l y ,  the re  was a recorded v e r b a l  i n d i c a t i o n  by 
t h e  f i r s t  o f f i c e r  t h a t  he could no longer  c o n t r o l  the a i r c r a f t .  This 
statement was not  made u n t i l  a f t e r  t h e  a i r c r a f t  had l e f t  t h e  ground. 

As t h e  a i r c r a f t  began t o  r o t a t e  a t  a speed of  approximately 80 knots ,  
t h i s  should have been the  f i r , s t  i n d i c a t i o n  t o  t h e  crew o f  an abnormal 
cond i t ion .  About 4 seconds l a t e r ,  a t  91 knots ,  the  t a i l  sk id  began t o  
drag on t h e  runway and continued t o  do so f o r  approximately 9 seconds. 
The a i r c r a f t  subsequently became a i rborne  a t  a n  a i r speed  o f  approximately 
117 knots  and immediately resumed i t s  upward r o t a t i o n .  A t  t h i s  p o i n t ,  
t h e r e  was no o t h e r  reasonable a l t e r n a t i v e  a v a i l a b l e  t o  t h e  crew than  t o  
cont inue the  t akeof f ;  and the  acc iden t  became i n e v i t a b l e .  

There should have been ample t i m e  f o r  t h e  p i l o t s  t o  recognize the  
abnormal behavior of t h e  a i r c r a f t ,  i . e . ,  e a r l y  r o t a t i o n  and dragging of  . 
t h e  t a i l  sk id ,  and under such circumstances t h e  takeoff  should have been 
r e j e c t e d .  The cap ta in ,  even though he was o u t s i d e  the  c o n t r o l  loop, 
should have immediately recognized an abnormal cond i t ion  and, wi thout  
having t o  know t h e  p r e c i s e  reason f o r  the  abnormality,  should have e i t h e r  
taken c o n t r o l  o r  ordered the  takeoff  r e j e c t e d .  The f i r s t  o f f i c e r , b e i n g  
p a r t  o f t h e  c o n t r o l  loop,  should have recognized an abnormal cond i t ion  
when appropr ia te  c o n t r o l  i n p u t s  d id  not  c o r r e c t  the  premature r o t a t i o n  
o f  the aircraft. 



It i s  ev iden t ,  t h e r e f o r e ,  t h a t  a c r i t i c a l  l i n k  i n  t h i s  s e t  of  
circumstances was the  f a i l u r e  of t h e  p i l o t s  t o  t ake  t h e  on ly  appropr ia te  
a c t i o n  a v a i l a b l e  t o  them by r e j e c t i n g  t h e  t akeof f .  I n  analyzing t h i s  
f a i l u r e ,  t h e  Board h a s  at tempted t o  i d e n t i f y  the  cond i t ion ing  f a c t o r s  
which l e d  t o  t h i s  c r i t i c a l  event  and these  f a c t o r s  a r e  d i scussed  below 
i n  the  o r d e r  of  t h e i r  importance: 

1. A s tudy of r e j e c t e d  takeoff  procedures conta ined i n  v a r i o u s  
.aircraft f l i g h t  manuals and f l i g h t  opera t ion  handbooks revealed two 
s i g n i f i c a n t  s ta tements  regarding t h i s  procedure: 

a .  The primary reason f o r  i n i t i a t i n g  a r e j e c t e d  t akeof f  
i s  an engine f a i l u r e  o r  l o s s  of power a t  o r  be fore  
reaching V l .  I /  

b. Rejec t ing  t a k e o f f s  a t  high speeds i s  p o t e n t i a l l y  dangerous 
and should no t  be at tempted un less  an a c t u a l  engine f a i l u r e  
has  occurred.  

I n  t h i s  connection,  the  ~ o a r d ' s  records  i n d i c a t e  t h a t  between 
January 1964 and January 1970, the re  were 21 acc iden t s  o r  i n c i d e n t s  
involving r e j e c t e d  t a k e o f f s  i n  a i r  c a r r i e r  opera t ions  r e s u l t i n g  i n  the  
d e s t r u c t i o n  of s i x  a i r c r a f t ,  s u b s t a n t i a l  damage t o  nine a i r c r a f t ,  and 
minor damage t o  four  a i r c r a f t .  Only two of the  2 1  occurrences were 
i n i t i a t e d  by a powerplant f a i l u r e  o r  l o s s  of  power. F i f t e e n  of  these  
21 occurrences were repor ted  t o  t h e  Board a s  a c c i d e n t s  and, i n  e i g h t  of 
these 15, t h e  Board found t h a t  p i l o t  technique,  superv i s ion ,  o r  p r e f l i g h t  
p repara t ions  were cause f a c t o r s .  

I n  c o n t r a s t ,  t h e  F l i g h t  Safe ty  Foundation r e c e n t l y  repor ted  an 
a n a l y s i s  of 200 s u c c e s s f u l l y  r e j e c t e d  t akeof f s .  The frequency of such 
r e j e c t s  was repor ted t o  be about once i n  every 3,000 takeoff  a t tempts .  
Powerplant problems were t h e  over - r id ing  reasons  w i t h  64 occurrences  
including 26 occurrences o f  low power and nine  occurrences of a c t u a l  
engine f a i l u r e .  

I n  view of t h e  v a r i e t y  of  r e j e c t e d  t akeof f  i n i t i a t i n g  f a c t o r s  
recorded and t h e  f a c t  t h a t  engine f a i l u r e  o r  l o s s  o f  power does n o t  
appear t o  be t h e  primary reason i n  unsuccessful  r e j e c t e d  t a k e o f f s ,  t h e  
Board be l i eves  t h a t  t h e  p rev ious ly  mentioned emphasis i n  f l i g h t  manuals 
and t r a i n i n g  procedures on engine f a i l u r e  is  misleading and t h a t  the  
emphasis on the  dangers o f  r e j e c t e d  t a k e o f f s  tends  t o  p re jud ice  the  p i l o t  
a g a i n s t . t h e  use of  t h a t  procedure.  

21 Vl i s  def ined by 14 CFR 1.2 a s  c r i t i c a l  engine speed. From t h i s  - 
poin t ,  takeoff  can be continued o r  stopped s a f e l y  on a smooth, 
hard-surfaced runway (14 CFR 25.109 and . I l l ) .  



2 .  A review of  t h e  TIA F l i g h t  Opera t ions  Manual showed that i t  
was not  p r e c i s e  i n  s p e c i f y i n g  t h e  r e j e c t e d  t akeof f  procedure t o  be 
followed by t h e  crew, p a r t i c u l a r l y  when t h e  c o p i l o t  i s  f l y i n g  t h e  a i r -  
c r a f t  and t h e  c a p t a i n  was performing some o f  t h e  d u t i e s  o f  t h e  c o p i l o t .  
The manual d i d  s t a t e  t h a t  t h e  c a p t a i n  would keep h i s  hand o n  t h e  power 
l e v e r s  dur ing  a normal t akeof f  u n t i l  t h e  a i r c r a f t  reached Vl; ... t h e  
c a p t a i n  always r e t a i n s  t h e  d e c i s i o n  rega rd ing  t h e  d iscont inuance  of  
t h e  t a k e o f f  ...> nd I t  ... i f  he i s  not  handl ing t h e  c o n t r o l s  h imse l f ,  
he / the c a p t a i n /  must t ake  over." 

T h i r t e e n  seconds passed between t h e  o n s e t  o f  t h e  e a r l y  r o t a t i o n  
a t  approximately 80 kno t s  and the  c a p t a i n ' s  o r d e r  t o  t a k e o f f .  Th i s  appea r s  
t o  have been a n  adequate  amount o f  t ime t o  v e r i f y  t h e  r o t a t i o n ,  determine 
t h a t  the  f i r s t  o f f i c e r  d i d  not  cause t h e  r o t a t i o n ,  and i n i t i a t e  a r e j e c t e d  
t akeof f  be fo re  t h e  a i r c r a f t  became u n c o n t r o l l a b l e  o r  reached a n  e x c e s s i v e l y  
h igh  speed. A l l  o f  t h e  Information requ i red  f o r  t h i s  d e c i s i o n  was a v a i l a b l e  
i n  t h e  cockp i t .  

However, i f  t h e  c a p t a i n  was no t  monitoring t h e  t a k e o f f ,  i t  would 
t a k e  him more t ime t o  g e t  o r i e n t e d ,  scan  t h e  ins t rument s ,  check t h e  t r i m  
and f l a p  s e t t i n g s ,  q u e s t i o n  t h e  f i r s t  o f f i c e r ,  and make a d e c i s i o n .  I n  
t h i s  connect ion ,  we no te  t h a t  t h e r e  i s  no record  t h a t  t h e  c a p t a i n  ques t ioned 
t h e  f i r s t  o f f i c e r ,  nor  d id  t h e  f i r s t  o f f i c e r  vo lun tee r  any in fo rmat ion  t o  
t h e  c a p t a i n  u n t i l  t h e  f i r s t  o f f i c e r  found he could  not  c o n t r o l  t h e  a i r c r a f t  
a f t e r  l i f t - o f f .  

I f  a c a p t a i n  a l lows  a f i r s t  o f f i c e r  t o  f l y  t h e  a i r c r a f t  but  
r e t a i n s  t h e  command p r e r o g a t i v e s  inc lud ing  a l l  decisionmaking, the  c a p t a i n  
must keep himsel f  completely aware of  what i s  happening t o  h i s  a i r c r a f t  a t  
a l l  times. Th i s  i s  p a r t i c u l a r l y  important  d u r i n g  c r i t i c a l  phases  o f  f l i g h t  
such as t a k e o f f ,  approach, and landing.  The c a p t a i n  must a l s o  be i n  
p o s i t i o n  t o  assume c o n t r o l  o f  t h e  a i r c r a f t  a t  any t ime.  To do less i s  t o  
r e s t r i c t  h i s  a b i l i t y  t o  make sound d e c i s i o n s  and take  t imely ,  a p p r o p r i a t e  
c o r r e c t i v e  a c t i o n .  

I n  t h i s  c a s e ,  i t  appears  t h a t  t h e  c a p t a i n  may not  have been 
completely aware t h a t  t h e  a i r c r a f t  was performing abnormally and t h e r e f o r e  
was unable t o  t ake  t imely  c o r r e c t i v e  a c t i o n .  

3.  Human behavior  i n  a p a r t i c u l a r  s i t u a t i o n  i s  never complete ly  
independent of  surrounding e v e n t s  and p r i o r  exper i ences .  I n  t h i s  c a s e ,  
the  even t s  p r i o r  t o  t akeof f  were conducive t o  de-emphasizing t h e  r e j e c t e d  
t akeof f  a l t e r n a t i v e  a s  a planned procedure i n  t h e  p i l o t ' s  mind. The 
u s u a l l y  crowded t r a f f i c  cond i t ions  a t  t h i s  a i r p o r t ;  t h e  need t o  exped i t e  
the  t akeof f  a t  t h e  tower ' s  r eques t  ("---be prepared f o r  an immediate 
t akeof f  ---I1); t h e  knowledge t h a t  t h e r e  was t r a f f i c  behind them on f i n a l  



approach ( " - - -Tra f f i c ' s  t u r n i n g  base"); and t h e  f a c t  t h a t  t h e  f i r s t  1 5  
seconds of  t a k e o f f  r o l l  were e n t i r e l y  normal, a l l  combined t o  suppress  
the  r e j e c t e d  t akeof f  procedure a s  a means o f  responding t o  a n  emergency. 

A d d i t i o n a l l y ,  t h i s  crew had e x t e n s i v e  exper ience  i n  t h i s  type  
of  a i r c r a f t .  This  f a m i l i a r i t y ,  combined w i t h  t h e  h i g h l y  unusual  na tu re  
of  t h e  emergency and r e i n f o r c e d  by t h e  knowledge of  a normal t r i m  s e t t i n g ,  
a  l i g h t  g r o s s  we igh t ,  an  empty a i r c r a f t ,  and more than ample engine  
power would p red i spose  t h e  crew towards e l e c t i n g  t o  f l y  o u t  of  any 
d i f f i c u l t y  r a t h e r  than  t o  r e j e c t  t h e  t a k e o f f .  I n  t h a t  r ega rd ,  i t  must be 
borne i n  mind t h a t  t h e  crew had no method of  a s s e s s i n g  t h i s  jammed 
e l e v a t o r  problem o t h e r  than  t h e  abnormal a i r c r a f t  behavior .  Thus, t h e  
i n d i c a t i o n s  of a c r i t i c a l  malfunct ion  were s u b t l e  and ambiguous i n  the  
minds of t h e  crew dur ing  t h e  t akeof f  r o l l ,  and d i d  not  become obvious and 
abso lu te  t o  them u n t i l  t h e  a i r c r a f t  became a i r b o r n e  and recovery  by any 
procedure became imposs ib le .  

4. The F l i g h t  S a f e t y  Foundation r e c e n t l y  p r i n t e d  a comment on 
teamwork i n  t h e i r  A p r i l  1971 Accident  P reven t ion  B u l l e t i n  which, because 
o f  i t s  a p p l i c a b i l i t y  t o  t h i s  a c c i d e n t ,  i s  quoted i n  p a r t  below: 

"The b e s t  f a i l - s a f e  p r o v i s i o n  i n  t h e  cockp i t  i s  proper  
teanwork. Optimum teanwork however, i s  always preceded 
by a thorough (not  a lengthy)  b r i e f i n g  by t h e  p i l o t - i n -  
command and p o s s i b l y  t h e  c o p i l o t  when a c t i n g  a s  f l y i n g  
p i l o t .  It i s  t h e  s o l i d  b a s i s  of  teanwork, f romwhich  
mutual conf idence  and a s s i s t a n c e  develop i n t o  mutual c ross -  
moni tor ing and cross-checking,  wi thout  h e s i t a t i o n  t o  c a l l  
t h e  o t h e r  crew members' a t t e n t i o n  t o  any performance which 
i s  o u t s i d e  o f  g iven t o l e r a n c e s .  This  h a b i t  o f  mutual 
he lp ,  of  e a r l y  d e t e c t i o n  and e l i m i n a t i o n  t o  each o t h e r ' s  
mis takes  and e r r o r s ,  makes f o r  t h e  h i g h e s t  s a f e t y  f a c t o r  
of  a m u l t i p l e  crew." 

The Board b e l i e v e s  t h a t  t h e  r e j e c t e d  t akeof f  procedure i s  t h e  
most a p p r o p r i a t e  emergency procedure t o  be chosen dur ing  t h e  t akeof f  r o l l  
b e f o r e  f l y i n g  speed i s  reached,  and f o r  a v a r i e t y  of  emergency even t s .  
This  then,  would seem t o  be t h e  e v e n t  t o  p l a n  f o r .  The M i l i t a r y  A i r l i f t  
Command recognizes  t h e  v a l u e  o f  proper  communications and p r e p a r a t i o n  
f o r  con t ingenc ies ,  i n  t h a t  a i r c r a f t  commanders a r e  r e q u i r e d  t o  b r i e f  t h e i r  
crew on t akeof f  procedures ,  p o s s i b l e  emergencies,  e t c . ,  a s  p a r t  of  a n  
i t e m  on t h e  be fo re - t akeof f  c h e c k l i s t .  The va lue  of  t h i s  procedure i s  
found i n  t h e  f a c t  t h a t  each crewmember i s  menta l ly  prepared f o r  any 
e v e n t u a l i t y  each t ime a f l i g h t  i s  commenced. 

The i n f r e q u e n t  occurrence  o f  emergencies i n  modern j e t  a i r c r a f t  
has  made a i r  c a r r i e r  o p e r a t i o n s  q u i t e  r o u t i n e .  Because of  t h i s ,  a  crew- 
member can become so f a m i l i a r  w i t h  h i s  t a s k  t h a t  h i s  a c t i o n s  a r e  not  



influenced by conscious thought but  r a t h e r  by pa t t e rned  response,  devoid 
of emotion and motivation.  When t h i s  pa t t e rned  response i s  broken because 
of an  i r r e g u l a r  input  i n t o  t h e  expected r o u t i n e ,  a  completely new response 
p a t t e r n  must be s e t  up, c o n s i s t i n g  of :  r ecogni t ion  of the problem; 
analyzing i t s  e f f e c t  on the  t a s k  outcome; r e c a l l i n g  a  remedial  procedure; 
and execut ing the  procedure. The time element which i s  involved here may 
be reduced considerably  by a n t i c i p a t i n g  c e r t a i n  events  which a r e  most 
l i k e l y  t o  be d i s r u p t i v e  i n  the  sequence and by knowing t h e  appropr ia te  
remedial procedures.  

I n  t h e  case  a t  hand, t h e  f a c t  t h a t  n e i t h e r  p i l o t  responded wi th  
the  one appropr ia te  a c t i o n  t o  t h e  abnormal i n d i c a t i o n s  dur ing  the  takeoff  
r o l l  suggests  t h a t  the r e j e c t e d  takeoff a l t e r n a t i v e  was not s u f f i c i e n t l y  
prominent among o ther  op t ions  t o  be r e a d i l y  s e l e c t e d  i n  t h i s  developing 
emergency s i t u a t i o n .  However, i t  would seem t o  be a  reasonable conclus ion 
t h a t ,  had the  crew been requ i red  t o  d i s c u s s  the takeoff  cont ingencies  a s  
an i t em on t h e i r  c h e c k l i s t ,  they would have been b e t t e r  prepared t o  cope 
w i t h  t h i s  h igh ly  unusual emergency s i t u a t i o n .  

2 .2  Conclusions 

(a) Findings  

1. The f l igh tc rew and the  a i r c r a f t  were p roper ly  c e r t i f i c a t e d  
and capable of  performing t h e  f l i g h t .  

2. The weight and balance were w i t h i n  l i m i t s .  

3. There was n o  evidence of f l igh tc rew i n c a p a c i t a t i o n  from 
any cause. 

4 .  The a i r c r a f t  was proper ly  trimmed f o r  takeoff  and t h e  
f l a p s  were s e t  a t  t h e  takeoff  pos i t ion .  

5. There was no evidence of a  s t r u c t u r a l  'or system f a i l u r e  
i n  the  p i t c h  c o n t r o l  system o t h e r  than  t h e  damage t o  the  
r i g h t  h o r i z o n t a l  s t a b i l i z e r  l ead ing  edge and the  access  
door on the  r i g h t  h o r i z o n t a l  s t a b i l i z e r  r e a r  spar .  

6. The a i r speed ,  a t  the t i m e  t h e  t a i l  s k i d  s t r u c k  the  
runway, was approximately 91 knots ,  33 kno ts  lower than 
the planned r o t a t i o n  v e l o c i t y .  However, t h e  r o t a t i o n  
began a t  approximately 80 kno ts  a t  a  p o i n t  approximately 
1,500 f e e t  a f t e r  beginning the  t akeof f  r o l l .  

7. An e l e v a t o r  t r a i l i n  -edge-up ( a i r c r a f t  noseup) d e f l e c t i o n  i3 o f  approximately 16 was required t o  r o t a t e  t h e  a i r c r a f t  
a t  91 knots.  



Scratches and gouges were found on the surface of a 
r i g h t  horizontal  spar web access door and on the leading 
edge of the r i g h t  horizontal  s t a b i l i z e r  imnediately 
opposite the scarred area.  There were s w a r s  of a spha l t i c  
mater ial  on the  surface of the access door i n  the a r ea  of 
the scars .  

It was calculated t h a t  the elevator  was i n  a 12' to  15O 
trailing-edge-up pos i t ion  when the i n i t i a l  scratches were 
made. A shor t  dis tance above the scratches on the access 
door, a hole was punched i n  the skin of the door. It was 
calculated t h a t  the e leva tor  was approximately 8' t o  11' 
t r a i l i n g  edge up when the hole was punched i n  the door. 

The construct ion of the empennage of t h i s  a i r c r a f t  i s  such 
t h a t  when a foreign object  i s  placed on top of the 
horizontal  t a i l ,  i t  tends to  s l i d e  inboard and toward the 
a rea  between the s t a b i l i z e r  and e leva tor .  I f  the objec t  
i s  too large t o  pass between these two components, i t  w i l l  
remain i n  t h i s  area.  When an e leva tor  trailing-edge-up 
condit ion e x i s t s ,  the object  drops down i n t o  the gap and 
w i l l  r e s i s t  a re turn  of the e leva tor  t o  the l eve l  pos i t ion .  

An object  wi th  a contact l i n e  of 2 inches o r  l e s s  could 
have punched through the access door and no r e s t r i c t i o n  t o  
e leva tor  motion would have occurred. An object  with a 
g rea t e r  contact  l i n e  than specif ied would d i s t r i b u t e  the 
forces  over a g rea t e r  area and would not penetrate  the 
skin, under the e leva tor  loads ex i s t i ng  a t  takeoff .  

In  t h i s  case; the object  had an i r r egu la r  surface and 
eventual ly the imposed forces  were concentrated on a 
point o r  sharp edge causing the puncture, but the objec t  
was too la rge  t o  pass through the hole i n  the door. 

The object  stayed between the e leva tor  and the s t a b i l i z e r ,  
holding the e leva tor  i n  an approximate 5' t o  8' t r a i l i n g -  
edge-up pos i t ion  u n t i l  i n i t i a l  a i r c r a f t  impact. 

With the e leva tor  jammed i n  t h i s  pos i t ion ,  there was not 
adequate p i t ch  control  ava i lab le  t o  the p i l o t s  t o  cor rec t  
the a t t i t u d e  of the a i r c r a f t  a f t e r  i t  became airborne. 

The captain was responsible,  by TIA standards,  fo r  any 
i n i t i a t i o n  of re jec ted  takeoff procedures. 



The c a p t a i n  made the  d e c i s i o n  t o  cont inue  t h e  t a k e o f f ,  
a s  i n d i c a t e d  by h i s  command "Lets  t a k e  i t  off"  dur ing  
t h e  t akeof f  r o l l .  H e  made t h a t  d e c i s i o n ,  however, 
w i thou t  a i r c r a f t  c o n t r o l  i n p u t s  upon which t o  determine  
t h e  cause of  t h e  abnormal a i r c r a f t  behavior.  

Before t h e  crew f u l l y  r e a l i z e d  t h e  c r i t i c a l n e s s  of t h e i r  
s i t u a t i o n ,  t h e  t akeof f  had progressed t o  a p o i n t  where 
they had l i t t l e  o r  no time t o  r e j e c t  t h e  takeoff  success-  
f u l l y .  This  was caused by a combination of  f a c t o r s  
i n c l u d i n g  inadequate  e x p l a n a t i o n  of  t h e  r e j e c t e d  t akeof f  
procedures  i n  the  handbooks, de-emphasizing of  r e j e c t e d  
t akeof f  procedures because of  environmental  p r e s s u r e s ,  
and t h e  l a c k  of  p lanning f o r  such e v e n t s  be fo re  t a k e o f f .  

(b) Probable Cause 

The Board determines  t h a t  t h e  probable  cause  of  t h i s  acc iden t  
was a l o s s  of  p i t c h  c o n t r o l  caused by t h e  entrapment of  a po in ted ,  a s p h a l t -  
covered o b j e c t  between t h e  l ead ing  edge o f  t h e  r i g h t  e l e v a t o r  and t h e  
r i g h t  h o r i z o n t a l  s p a r  web a c c e s s  door i n  t h e  a f t  p a r t  of  t h e  s t a b i l i z e r .  
The r e s t r i c t i o n  t o  e l e v a t o r  movement, caused by a h igh ly  unusual  and 
unknown c o n d i t i o n ,  was not  d e t e c t e d  by t h e  crew i n  time t o  r e j e c t  t h e  
t akeof f  s u c c e s s f u l l y .  However, a n  apparent  l a c k  of crew respons iveness  t o  
a h i g h l y  unusual  emergency s i t u a t i o n ,  coupled w i t h  t h e  c a p t a i n ' s  f a i l u r e  
t o  monitor  adequate ly  t h e  t a k e o f f ,  c o n t r i b u t e d  t o  t h e  f a i l u r e  t o  r e j e c t  
t h e  t a k e o f f .  

3. RECOMMENDATIONS 

Based on t h e  r e s u l t s  of t h e  i n v e s t i g a t i o n  of  t h i s  a c c i d e n t ,  the Board 
recommended t o  t h e  Adminis t ra tor ,  Federa l  Av ia t ion  Adminis t ra t ion ,  t h a t  
(1) a l l  DC-8 o p e r a t o r s  be advised of  the  hazardous c o n d i t i o n  t h a t  can  be 
c r e a t e d  by f o r e i g n  o b j e c t s  jamming t h e  a i r c r a f t ' s  e l e v a t o r s ;  (2) a l l  DC-8 
o p e r a t o r s  should be advised t h a t  t a k e o f f s  should be r e j e c t e d  when pre- 
mature o r  unacceptable  r o t a t i o n  occurs  dur ing  t akeof f  u n t i l  adequate 
procedures  a r e  developed f o r  a p o s i t i v e  check of  e l e v a t o r  p o s i t i o n ;  (3) 
t h e  DC-8 f l i g h t  c o n t r o l  system should be eva lua ted  by the  FAA w i t h  a view 
t o  e s t a b l i s h i n g  a s t andard  procedure f o r  checking t h e  system from t h e  
cockp i t .  This  procedure should provide  f o r  p o s i t i v e  d e t e c t i o n  of  a jammed 
e l e v a t o r ;  and (4) c o n s i d e r a t i o n  be given f o r  a requirement t o  i n s t a l l  a n  
e l e v a t o r  p o s i t i o n  i n d i c a t o r  i n  t h e  cockp i t  o f  a l l  DC-8 a i r c r a f t .  

The Admin i s t r a to r  r e p l i e d  November 20, 1970, t h a t  eng inee r ing  
e v a l u a t i o n s  were being completed a t  Douglas A i r c r a f t  Company. He s t a t e d  
t h a t  a d d i t i o n a l  time was r equ i red  t o  complete t h e s e  e v a l u a t i o n s  and he 
would a d v i s e  t h e  Board of any a c t i o n  taken a s  soon as t h e  e v a l u a t i o n s  



were completed. The Adminis t ra tor  a l s o  s t a t e d  t h a t  he needed a d d i t i o n a l  
c l a r i f i c a t i o n  regard ing  Recommendation No. 2. 

The Adminis t ra tor ,  on March 8, 1971, r e p o r t e d  t h a t  he had completed 
h i s  review and i n v e s t i g a t i o n  of our recommendations. He s t a t e d  t h a t  the  
manufacturer had developed a procedure t o  check f o r  e l e v a t o r  ncvement and 
jamming p r i o r  t o  t akeof f  and t h a t  t h e  FAA had i s sued  an  opera t ions  a ler t  
December 1, 1970, r e q u e s t i n g  t h a t  t h i s  procedure be brought t o  the  a t t e n -  
t i o n  o f  a l l  DC-8 o p e r a t o r s .  He f u r t h e r  s t a t e d  t h a t  t h e  use fu lness  and 
value of an e l e v a t o r  p o s i t i o n  i n d i c a t o r  would not  j u s t i f y  t h e  l a r g e  c o s t  
and complexity o f  t h e  i n s t a l l a t i o n  due t o  t h e  des ign  o f  t h e  e l e v a t o r  
c o n t r o l  system. (See Attachment 3.) 

Since  a r e j e c t e d  t akeof f  i s  a normal response t o  an  emergency even t  
which occurs  b e f o r e  f l y i n g  speed i s  reached,  t h i s  would appear  t o  be an  
event t h a t  should be preplanned by f l igh tc rews .  Some f l i g h t  o p e r a t i o n s  
recognize  the  v a l u e  of proper  c o m u n i c a t i o n  and p r e p a r a t i o n  f o r  cont in-  
gencies  and r e q u i r e  f l i g h t c r e w  b r i e f i n g s  on t akeof f  procedures,  poss ib le  
emergencies, and duty  assignments dependent on which p i l o t  i s  handl ing 
the  f l i g h t  c o n t r o l s .  The value  of such a procedure i s  t h a t  each crew- 
member i s  mentally prepared f o r  such e v e n t u a l i t i e s  each t i m e  a f l i g h t  i s  
commenced. 

Our review of f l i g h t  manuals and o p e r a t i o n s  manuals i n d i c a t e s  t h a t  
the  procedures conta ined i n  these  manualscould be improved by being more 
s p e c i f i c  i n  duty  assignments and f u n c t i o n s  dur ing  a r e j e c t e d  t akeof f ,  
p a r t i c u l a r l y  by c l a r i f y i n g  each p i l o t ' s  d u t i e s  i n  c a s e s  where t h e  c o p i l o t  
i s  handling t h e  f l i g h t  c o n t r o l s  and a r e j e c t e d  t akeof f  i s  requ i red .  I n  
t h i s  connection,  t h e  Board b e l i e v e s  t h a t  t h e  h i s t o r y  o f  r e j e c t e d  t akeof f  
a c c i d e n t s  and i n c i d e n t s  i n d i c a t e s  t h a t  a d d i t i o n a l  emphasis i s  needed on  
f a c t o r s  o t h e r  than  engine f a i l u r e  t h a t  might r e q u i r e  the  i n i t i a t i o n  of 
a r e j e c t e d  t akeof f  procedure.  

Therefore,  t h e  Board recommends t h a t :  

The Federa l  Avia t ion  Adminis t ra t ion review t h e  s u b j e c t  o f  
r e j e c t e d  t akeof f  procedures i n  a i r  c a r r i e r  o p e r a t i o n s  
w i t h  a view to:  amplifying and c l a r i f y i n g  these  procedures ;  
s t andard iz ing  o p e r a t i o n  and f l i g h t  manual procedures f o r  
each a i r c r a f t ;  reviewing t h e  r o l e  each p i l o t  p l a y s  i n  
accomplishing a r e j e c t e d  t a k e o f f ;  exp lo r ing  the  r e q u i r e -  
ments f o r  r e j e c t e d  t akeof f  t r a i n i n g ;  providing f l i g h t c r e w s  
w i t h  more s p e c i f i c  informat ion regard ing  t h e  dynamics of 
r e j e c t e d  t akeof f  cond i t ions  f o r  the  s p e c i f i c  a i r c r a f t ;  and, 
r e q u i r i n g  a p re takeof f  b r i e f i n g  o f  r e j e c t e d  t akeof f  and 
o t h e r  emergency procedures t h a t  the  crew may have t o  
employ. 
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INVESTIGATION 

APPENDIX A 

1. I n v e s t i g a t i o n  

The Board received o f f i c i a l  n o t i f i c a t i o n  o f  t h e  acc iden t  a t  
approximately 1630 e . d . t .  on September 8, 1970. An i n v e s t i g a t i o n  team 
was dispatched from Washington, D. C.  and a r r i v e d  i n  New York i n  the  
e a r l y  evening hours o f  September 8, 1970. Upon a r r i v a l ,  working groups 
were e s t a b l i s h e d  f o r  Human Fac to r s ,  S t r u c t u r e s ,  Powerplants, Systems, 
Maintenance Records, Cockpit Voice Recorder, F l i g h t  Recorder, and a 
combined group c o n s i s t i n g  of Operat ions ,  Weather and A i r  T r a f f i c  Control .  

I n t e r e s t e d  P a r t i e s  p a r t i c i p a t i n g  i n  the  i n v e s t i g a t i o n  included t h e  
Federa l  Avia t ion Adminis t ra t ion,  Trans I n t e r n a t i o n a l  A i r l i n e s ,  Douglas 
A i r c r a f t  Company, I n t e r n a t i o n a l  Brotherhood of Teamsters, P r a t t  & 
Whitney Divis ion of United A i r c r a f t  Corporat ion,  Por t  Author i ty  of 
New York, and the  A i r  Line P i l o t s  Associa t ion.  

2 .  Hearing 

A p u b l i c  hea r ing  was no t  he ld  concerning t h i s  acc iden t  and no 
p re l iminary  r e p o r t  was issued.  



APPENDIX B 1 

CREW INFORMATION 

Captain F i r s t  Officer Second Officer 

Address Joseph John May 
203 Via Monte 
Walnut Creek, 
Calif .  

John Donald Loeffler 
12295 Woodside Drive 
Saratoga, Calif .  

95070 

Donald Kenneth Neely 
7432 Hansen Drive 
Dublin, Cal i f .  

94566 

Age 

Flight Engineer 
1423858 
Class I1 Medical 
Dated 7/1/70 

Cert i f icates  
Held Airline trans- 

port ra t ing  
371061, class I 
Medical Bated 
4/28/70 

Airline trans- 
port ra t ing  

1489067, Class I1 
Medical Bated 
9/23/69 

Limitations : Holder sha l l  
wear correcting 
glasses f o r  near 
vision while ex- 
ercisir-g the privi- 
leges of h i s  a i r -  
man ce r t i f i ca t e  

None Kone 

Pi-lot 
Ratings Flight Engineer Aircraf t  multi- 

engine land, 
Instrucent 
DC-3, DC-4, DC-6 
DC-7, DC-8, ~ 1 0 4 9  
Commercial Aircraf t  
single- engine land 

Aircraf t  multi- 
engine land, and 
Instrument 
~.1049 

Total Time 
(m) 

TT i n  Type : 

TT l a s t  90 
days i n  
type 

10,000 hours 

3,500 hours 

15,775 hours 

4,750 hours 

22,300 hours 

7,100 "sours 

276 hours 205 hours 259.3 hours 

Rest period 
24 hours pr ior  
50 accident : 14 hours 14 hours 14 hours 



Captain First Officer Second Officer 

Duty time 
24 hours 
prior to 
accident : 10 hours 10 hours 10 hours 

Time this 
Flight : Not Applicable Not A~pllcable Not Applicable 



DOUGLAS AIRCRAFT CO., INC. 

DC-B S/XTI^ SEFS/ES 
MAINTENANCE MANUAL 

ATTACHMENT 1 

Elevator Control System -- Schematic 
I'igure 1 
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ATTACHMEljT 3, p.  1 
DEPARTMENT OF TRANSPORTATION 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON. D.C. -I 

edera l  Avia 
Department of Transportat i  
Washington, D. C .  20590 

Dear Mr. Shaffer: 

During t h e  National Transportation Safety Board's invest igat ion 
of t h e  Trans In terna t ional  Air l ines  IX-8-63~ accident a t  t h e  
J. F.. Kennedy Airport on Septenber 8, 1970, it w a s  discovered t h a t  the  
movement of a DC-8 elevator  can readi ly  be r e s t r i c t e d  by t h e  entrapment 
of a foreign object between t h e  a f t  pa r t  of t h e  s t a b i l i z e r  and t h e  
leading edge of the  eleva-cor. 

The design s t a t i c  posi t ion of the IX-8 elevator  (gust  lock o f f )  i s  
i n  the  t rai l ing-edge -up position. With the  e leva tor  i n  t h i s  position, 
a l a rge  trough-like opening i s  formed on t h e  top  s ide  of t h e  horizontal  
t a i l  surface jus t  a f t  of the  r ea r  edge of t h e  s t a b i l i z e r  and extending 
the  e n t i r e  length of t h e  elevator.  An object c a s t  upon the  top  s ide  of 
t h e  horizontal  t a i l  surfaces when t h e  elevator  i s  i n  the up posi t ion 
w i l l  e a s i l y  f i n d  i t s  way in to  t h i s  opening. If t h e  object i s  l a rge r  
than f ive-e ights  of an inch i n  diameter, it cancot pass through t o  t h e  
ground, and t h e  object  becomes trapped i n  t h e  trough. 

Tests  conducted with objects  varying i n  diameter between l$ t o  3 
inches show t h a t  when they are placed o r  dropped i n t o  t h i s  trough, they 
becone wedged, between the  leadir-g edge of the  e leva tor  and t h e  v e r t i c a l  
metal c losure webbing a t  Â¥Sh r e a r  of t h e  s t a b i l i z e r .  If the  object  i s  

d hard substance, i 'b  can e f f e  r e s t r i c t  movement of t h e  
t from moving aired, pos i t ion  with t h e  

An analysis  o f t h e  re la t ionship  between the  forces  about the  
e leva tor  hinge l i n e  and the  p o t e n t i d  s i z e  of foreign objects  a t  t h e  
s tab i l izer /e leva tor  In ter face  discloses t h a t  t h e  elevator  may 

29 



ATTACHMENT 3, p.  2 

Honorable John H. Shaffer - 2 -  

e a s i l y  jamned at speeds i n  t h e  takeoff regime. A punching out of the  
s t a b i l i z e r  web would, of course, be required i n  order t o  a l l e v i a t e  
such a constraint  but i s  unlikely unless the  entrapped object is very 
small. A t  90 knots, f o r  example, an object with a contact perimeter 
exceeding 2 inches ( a  f la t  bearing surface with an area  of perhaps 
one-fourth of a square inch) would be too la rge  t o  exceed the  shear 
s t r e s s  capabi l i ty  of the  web. 

The Board considers t h i s  pa r t i cu la r  s i tua t ion  t o  be qu i t e  hazardous, 
especia l ly  i n  view of t h e  E-8's lack of an elevator  posi t ion indicator  
i n  the  eockpit t o  show t h e  ac tua l  posi t ion of t h i s  control  surface. 
Due t o  the  design of t h e  DC-8 control  system and exis t ing  procedures 
u t i l i z e d  by t h e  crew t o  check f l i g h t  cont ro l  movements, it is .very  
possible t h a t  an elevator  jammed by a foreign object  would not be 
detected by the  crew. 

Tie Board i s  a l so  concerned t h a t  today's operations of modern, la rge  
j e t  a i r c r a f t  on our a i rpor ts ,  coupled with the  vast  amount of new 
construction work i n  progress a t  these f a c i l i t i e s ,  increase the  chances 
t h a t  a foreign object can become a hazard i n  t h e  manner described above. 

I n  view of the  above considerations, t h e  Board recommends tha t :  

1. All E-8 operators be advised of the  hazardous 
condition t h a t  can be created by foreign object  
jamming of the  a i r c r a f t ' s  elevators., 

2. Untiladequate procedures a r e  developed f o r  pos i t ive  
check of elevator  position, a l l  E - 8  operators be 
advised th&t  takeoff should be aborted whenever 
premature o r  unacceptable ro ta t ion  of t h e  a i r c r a f t  
occurs during takeoff.  

3. The EC-8 f l i g h t  control  system be evaluated by the  FAA 
i n  t h e  i n t e r e s t  of developing a standard procedure f o r  
checking the  system froa the  cockpit. The procedure 
s3ould p ~ o v i d e  f o r  pos i t ive  detect ion of a jammed 
elevator.  

4. Consideration be given f o r  a requirement t o  i n s t a l l  an 
elevator  pos i t ion  indicator  i n  t h e  cockpit of a l l  EC-8 
a i r c ra f t .  
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Honorable John H. Shaffer - 3 -  

In  accordance withestablished procedures, t h i s  l e t t e r ' w i l l  
be placed i n  our public docket at the  end of the  f i v e  working-day 
period commencing the  day a f t e r  the date of t h i s  l e t t e r .  It i s  
understood., therefore, t h a t  there  w i l l  be no public dissemination 
of t h i s  l e t t e r  u n t i l  t h a t  time. 

Sincerely yours, 

/s/ John H. Reed 
Chairman 
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De rtment of Trans r t a t ion  PEDm AVIATIOY ADEHISTRATIOX - 
Washington, D. C. 205% 

20 NOV 1970 

Honoraole John H. Reed 
Chairman, b t i o n a l  Transportation Safety Board 
Department of Transportation 
Washington, D. C. 20591 

Dear Mr. Chairman: 

This i s  i n  reply t o  your l e t t e r  dated 28 October 1970 regarding 
recomendacions which are  based on the  resu l t s  of your investigation 
of the Trans I n t e r n a t i o r a  Airlines B8-63F at John F. Kennedy on 
6 Septenber 1970. The investigation disclosed that  t he  novenen-t 
of a DC-6 elevator can readily be res t r i c ted  by the entrapaent of 
2 foreign object between the  a f t  part of the  s tabi l izer  and the  leading 
edge of tile elevator. 

A s  you know, there have been several elevator t r ave l  t e s t s  run at the  
Douglas Aircraft Company.. Additional time i s  needed t o  complete t he  
engineering evaluation and we w i l l  advise you re la t ive  t o  action taken 
as  soon as  these evaluations are  complete. 

There i s  one point i n  your l e t t e r  on which we need additional c l a r i f i -  
cation, i .e . ,  recornendation 2 on page 2. A s  you know, the decision 
t o  abort i s  a complex one with mar-y variables and t o  a ro i t r a r i l y  say 
"abort" could lead t o  further serious d i f f i cu l t i e s .  F i r s t ,  tha t  takeoff 
should tie aborted whenever premature or  unacceptable rotat ion of the  
a i r c r a f t  occurs during takeoff and, second, applying t h i s  philosophy 
only t o  DC-8 operators, needs some c la r i f i ca t ion  an6 we would appreciate 
having the benefit of your thinking a s  t o  bow t h i s  can be applied. 

Sincerely, 

(signed) J. H. Shaffer 
Administrator 
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Honorable John H. Reed 
Chairman, National Transportation Safety Board 
Department of Transportation 

eview and investigation of the recommendations 
provided to u s  in your 28 October 1970 letter which were based on the 
results  of your investigation of the Trans  International Airlines 
DC-8-63F at John F. Kennedy Airport on 8 September 1970. In this 
le t ter  you have advised us of a possibility of elevator control movement 
restr ict ions caused by the entrapment of a foreign object between the 
aft par t  of the stabilizer and the leading edge of the elevator. 

In an interim reply to you dated 20 November 1970, we have requested 
clarification in regard to the Board's recommendation concerning the 
pilot's decision t o  abort a takeoff whenever premature o r  unacceptable 
rotation occurs  during takeoff. 'Many such aborts, in the opinion of 
FAA specialists, a r e  considered extremely hazardous in view of the 
complexities involved in an abort. 

Following our  request for the above clarification NTSB and FAA 
representatives met on 18 December 1970 to discuss the intent of the 
NTSB recommendation. NTSB personnel indicated that in their judgment 
it was advisable to inform and caution the pilot of a potential hazard but 
it was  not intended to request the pilot to abort whenever premature or 
unacceptable rotation of the aircraft  occurs during takeoff. NTSB 
personnel fully concurred with FAA representatives that the decisions to 
abort  should be left to the judgment of the pilot. 

Douglas has developed check procedures involving control yoke movement 
to check for  elevator movement and jamming prior to takeoff. FAA 
issued an operations alert  on 1 December 1970 outlining this check 
procedure and requested all principal inspectors to bring this to the 
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attention of all operators utilizing DC-8 aircraft. This pre-takeoff 
check made by the pilot in accordance with the operations alert  will 
provide adequate assurance to the pilot that there is proper elevator 
control for flight. 

Compliance with the operations alert, we believe, will be consonant 
with your first three recommendations made in your 28 October 1970 
letter, In regard to your fourth recommendation for the installation 
of an elevator position indicator in the cockpit, we believe that due 
to  the design of the aircraft's elevator controls, the usefulness and 
value of such a position indicator would not justify the large .cost and 
complexities of this installation. The information provided by the 
elevator position indicator during the pre -takeoff check specified in 
the operations alert would, at best. only duplicate t he  information 
the pilot obtains by moving the control yoke between full forward and 
full aft. 

With regard to .other makes of transports, we have found they are not 
critical in this area. These designs have been re-evaluated and 
we can not conceive of them jamming due to external foreign objects. 

W e  understand the overall investigation of this accident has not yet 
been completed. Based upon your findings and any additional , 

information and recommendations, action will  be taken as appropriate. 

Sincerely, 

Administrator 
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