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SYNOPSIS 

senger and cargo f l i g h t ,  was involved i n  a landing accident a f t e r  an 

Kennedy Internat ional  Airport ,  i n  Jamaica, N e w  York. The accident oc- 
instrument landing system (ILS) approach t o  runway 31R a t  the John F. 

curred a t  0358 e.d. t., on June 23, 1973; 119 passengers and 9 crewmembers 
were aboard the a i r c r a f t .  S i x  passengers and two stewardesses were in-  
jured seriously; there were no f a t a l i t i e s .  

Lof t l e id i r  Icelandic Air l ines ,  Inc. ,  Fl ight  509, a scheduled pas- 

J u s t  before touchdown and when the a i r c r a f t  was on the f l a r e ,  the 
captain cal led for  the ground spoi lers  to  be armed. During the arming 

caused the spo i l e r s  t o  deploy fu l ly .  The a i r c r a f t ' s  r a t e  of descent 
process, the ac t iva t ing  lever was inadvertently pulled back, which 

promptly increased, and the a i r c r a f t  struck the runway, t a i l f i r s t ,  20 
fee t  short  of the displaced runway threshold. The a i r c r a f t  was damaged 
substant ia l ly .  

a t e  the a i r c r a f t .  The evacuation was orderly,  and no in ju r i es  resulted.  
The passengers and flightcrew used i n f l a t a b l e  escape s l ides  to  evacu- 

able cause of the accident was the first o f f i c e r ' s  inadvertent deploy- 
ment of the ground spoi lers  i n  f l i g h t  while he was attempting to arm the 

u n t i l  j u s t  before touchdown was a contributing fac tor ,  because the t i m -  
spoiler  system. The captain 's  decision t o  delay arming of the spo i l e r s  

ing varied from normal procedures and required the crewmembers t o  a c t  
quickly, without time fo r  correct ive act ion.  

The National Transportation Safety Board determines tha t  the prob- 

As a r e s u l t  of t h i s  accident and of a review of s imilar  accidents ,  

recornendations to  the Federal Aviation Administration. (See Appendix 
the National Transportation Safety Board on December 7 ,  1973, made two 

E.) 
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I. INVESTIGATION 

1.1 History of Fl ight  

nat ional  cargo and passenger f l i g h t  from Stockholm, Sweden, to  New York, 
U.S.A., v i a  Oslo, Norway,.and Reykjavik, Iceland. 

Lof t l e id i r  Icelandic Air l ines ,  Inc., F l ight  509 was a scheduled inter- 

The f l i g h t  departed Keflavik Airport,  Iceland, a t  2214 L/ on June 
2 2 ,  1973, wi th  instrument f l i g h t  ru les  (IFR) clearance. There were 119 
passengers, 9 crewmembers, and 7,446 pounds of cargo on board. The 
f l i g h t  from Keflavik to  the outer marker of the ILS for  runway 31R a t  
John F. Kennedy In ternat ional  Airport was routine.  

port  and was cleared t o  land on runway 31R; the wind was 200' a t  3 knots. 

than j u s t  a f t e r  the landing gear had been extended. The l a t t e r  is  ca l led  
The captain decided t o  arm the spo i l e r s  j u s t  before touchdown ra ther  

f o r  i n  the before-landing checkl is t .  Shortly a f t e r  the  c a l l  t o  arr. the  

a t t i tude .  
spo i l e r s ,  the a i r c r a f t  s truck the runway, t a i l f i r s t ,  and i n  a nose-high 

A t  0356 on June 23, Fl ight  509 contacted t h e  tower a t  the JFK a i r -  

I 
I 

Later ,  the captain s ta ted  tha t  he had cal led fo r  the spo i l e r s  t o  
be armed a t  an a l t i t u d e  between 20 and 30 fee t .  After impact, a l l  en- 

were discharged. Nonnal braking and nosewheel s teering were used t o  
gines were shut down by means of f i r e  shutoff levers; f i r e  extinguishers 

decelerate the a i r c r a f t  and t o  keep i t  from running off the runway. 

with h i s  lef t  hand, he had t o  use both hands. He a l so  s ta ted  tha t  he 
might have pulled back on the ac t iva t ing  lever which deployed the spoi lers .  

1.2 In ju r i es  to  Persons 

The f i rs t  o f f i c e r  s ta ted  tha t  because he could not arm the spoi lers  

In ju r i es  C r e w  Passewers - 0 ther - .  

F a t a l  
Nonfatal 
None 

0 
2 
7 

0 
6 

113 

0 
0 

1.3 Damage to  Aircraf t  

The a i r c r a f t  was damaged substant ia l ly  on impact. F i r e  damaged the 
a f t  end of the nacelle and the wing i n  the area of the No. 1 pylon. 
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1.4 Other Damage 

A gouge, 23 f e e t  long, 5 inches wide ,  and 2 to 3 inches deep, was 
found on the runway center l ine  a t  the displaced threshold bar.  Two 
l igh t s  on the edge of the runway were destroyed. 

1.5 C r e w  Information 

Crewmembers were properly ce r t i f i ca ted .  (See Appendix B.) 

1.6 Aircraft  Information 

t ions.  (See Appendix C.) The a i r c r a f t ,  N8960T, had been c e r t i f i e d  for  
a maximum takeoff weight of 328,000 pounds and a m a x i m m  landing weight 
of 258,000 pounds. Its ac tua l  takeoff weight was estimated t o  be 316,421 
pounds. The center  of gravity (c.g.) was a t  28.3 percent mean aerodynamic 
chord (MAC). The takeoff c.g. limits were from 15 to  33.6 percent MAC. 
Landing c.g. was about 24.1 percent MAC a t  223,421 pounds. 

The a i r c r a f t  was ce r t i f i ca ted  and maintained according t o  regula- 

Ground spo i l e r s  on the Douglas DC-8 a r e  used as  a groundspeed brake 
to  decrease the  length of the landing r o l l .  Ground spoi lers  should not 
be deployed i n  f l i g h t .  

Ground spo i l e r s  a r e  act ivated by a lever on the r i g h t  s i d e  of the 
t h r o t t l e  quadrant. They a r e  armed by pulling t h i s  lever forward and up. 
When the spo i l e r s  a r e  armed, the main wheel ant iskid transducer spin up 
automatically moves the handle a f t  to  the extended posi t ion and thereby 
deploys the spoi lers .  

the handle a f t  from e i the r  the armed or  unarmed position. To do so re-  
quires a force of 35 pounds. The system was  so designed to  prevent in- 
advertent spoi ler  deployment i n  f l i g h t .  Manual deployment is  not author- 
ized by the a i r c r a f t  f l i g h t  manual. 

1.7 Meteorological Information 

While i n  f l i g h t ,  ground spoi lers  may be deployed manually by pulling 

In ternat ional  Airport j u s t  before and shor t ly  a f t e r  the accident were as  
follows: 

Selected portions of surface weather observations a t  John F. Kennedy 

0351 regular: P a r t i a l  obscuration; 10,000 f e e t  scat tered;  surface 
and tower v i s ib i l i ty- 3  miles with ground fog and smoke; temperature- 
64O F.;  dew point-64O F.; wind-1800 a t  5 knots; al t imeter  se t t ing-  
30.03 inches. 

0451 regular: P a r t i a l  obscuration; 10,000 f e e t  scat tered;  surface 
and tower v i s i b i l i t y- 3  miles with ground fog and smoke; temperature- 
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64' F.; dew point-64' F.;  wind-190' a t  4 knots; al t imeter  setting- 
30.03 inches * 

1.8 Aids  t o  Navigation 

Not applicable. 

1.9 Communications 

No communication d i f f i c u l t i e s  were encountered between the crew and 
a i r  t r a f f i c  contro l  f a c i l i t i e s .  

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

Runway 3lR a t  John F. Kennedy In ternat ional  Airport i s  10,000 f e e t  

ac tual  end of the runway. This displaced threshold i s  a load-bearing 
long and 150 f e e t  w i d e  and has a displaced threshold 1,024 f e e t  from the 

port ion of the runway that  is  used fo r  takeoffs when 31R i s  the ac t ive  
departure runway. The f i e l d  elevation i s  12 f e e t  above mean sea l eve l  
(m.s.l.)* 

1.11 Fl ight  Recorders 

The a i r c r a f t ,  N8960T, was equipped with a UCDD (Sundstrand) model 
FA-542, s e r i a l  No. 2852, f l i g h t  data recorder (FDR), and a United Data 
Control Model V-557, s e r i a l  No. 2013, cockpit voice recorder (CVR). 

F l igh t  Data Recorder 

the recording stopped when the main landing gear s truck the runway. Con- 
Because theFDR was wired through a switch on the main landing gear ,  

sequently, no t races  were recorded a f t e r  impact. The magnetic heading 
t race  mechanism was inoperative. According t o  the FDR, during the l a s t  

cent r a t e  of about 800 feet per minute. During the same 57 seconds, 
57 seconds of recorded f l i g h t ,  the a i r c r a f t  descended 750 f e e t  a t  a des- 

the airspeed t r a c e  decreased from 155 mi/h to 148 mi/h. 

Cockpit Voice Recorder 

10 seconds before impact, the captain said the  spo i l e r s  could be armed 
before touchdown. Five minutes 41 seconds l a t e r ,  ground spoi ler  opera- 

were questions as t o  how the ground spo i l e r s  could be deployed, what ac- 
t ion  was discussed fo r  1 minute 46 seconds. I n  the discussion there  

t ion  would r e s u l t  from various methods of deployment, and when during 
the  landing they should be act ivated.  Three and one-half seconds before 
impact, the  captain s a i d ,  "Okay, arm them." Two seconds l a t e r ,  the 

audible 1 1/2 seconds l a t e r .  
f l i g h t  engineer shouted, "No! No! No! No! No!" The sound of impact was 

The t r ansc r ip t  of the  CVR tape indica tes  tha t  approximately 8 minutes 
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transcribed i n  Appendix D. 

1.12 Aircraf t  Wreckage 

The l a s t  8 minutes of recorded conversation i n  the cockpit a r e  

The a i r c r a f t ' s  i n i t i a l  point of impact was 20 fee t  short  of the run- 
way on the center l ine  of runway 3 a .  From that  point ,  the a i r c r a f t  ro l led  
and stopped 6,048 feet fa r the r  down the runway. Firs t ,  the t a i l  skid 
struck the runway surface. Then, the No. 1 engine separated from the a i r -  
c r a f t  720 fee t  from the i n i t i a l  point of impact. The engine came to  rest 
on the l e f t  s ide  of the runway 1,012 fee t  from the point of  separation. 

Compression caused buckling j u s t  inboard of the No. 2 and No. 3 
pylons and on the underside of the fuselage from the center  of the lower 

damaged and scraped. The t a i l  skid was crushed upward and to  the r e a r ,  
a f t  cargo door rearward about 12 fee t .  Str ingers and formers were a lso  

and the fa i r ings  were crushed and bent over about 180°. Both main land- 
ing gear s t r u t s  had collapsed. 

a l ly .  The rea r  of the cabin was damaged most severely. The rea r  legs 
of four passenger sea t s  had collapsed; the stewardesses' sea t s  i n  the 
gal ley had separated from the mountings; and two l i f e r a f t s  i n  the 
center ce i l ing  had separated from the mountings. 

Most overhead hatracks i n  the passenger cabin separated longitudin- 

The e n t i r e  lower surface skin of the fuselage, from the r i g h t  r ea r  
cargo door a f t  to ,  and including, the t a i l  skid,  was severely scraped 
and buckled. 

F i r e  damaged the a f t  outboard portion of the pylon fa i r ing  skin  and 
the lower l e f t  a i l e ron  skin  outboard of the No. 1 engine exhaust. The 
No. 4 engine remained i n t a c t ,  although i t  had separated p a r t i a l l y  near 

a t tach  point. 
the forward leading edge of the pylon adjacent to  the engine's forward 

The nose landing gear remained i n t a c t  and without v i s i b l e  damage. 
The main landing gear wheels d i d  not f rac ture .  A l l  t i r e s  remained in- 
f l a t e d ,  although there was evidence of severe sidewall compression. 

locked posi t ion.  The f l i g h t  and ground spo i l e r s  were extended fu l ly .  
The ground spoi ler  lever i n  the cockpit was i n  the a f t  and up-and- 

The only malfunction noted during the operations check was tha t  the 
spoiler  l i g h t  remained illuminated when the  spo i l e r s  were retracted.  

1.13 Medical and Pathological Information 

The in- f l igh t  spo i l e r s  and the ground spoi lers  functioned normally. 

in ju r i es  included neck and back s t r a i n s  and compression f rac tures  to  
Six passengers and two crewmembers were injured seriously.  These 
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vertebrae. The i n j u r i e s  were a l l  caused by v e r t i c a l  loads during the 
crash landing. 

1.14 Fire 

severed e l e c t r i c a l  wires ignited a f i r e  i n  the No. 1 engine pylon. The 
f i r e  was fed by a ruptured f u e l  l ine .  

Shortly a f t e r  separation of the No. 1 engine from the a i r c r a f t ,  

The Kennedy Airport FirejSecuri ty Dispatch Center received the 
crash alarm a t  0358. Six f i r e f igh t ing  vehicles responded and the  f i r s t  
crash truck arrived a t  the scene 1 minute a f t e r  the alarm was received. 
The f i r e  was extinguished with foam 30 seconds l a t e r .  

1.15 Survival Aspects 

A l l  passengers but one were evacuated through one of three evacua- 
t ion  s l i d e s  available.  The two r i g h t  jetescapes and the l e f t  r e a r  entry 
door were used a s  e x i t s  during the evacuation. %o l i f e r a f t s  obstructed 
the  rea r  a i s l e  and impeded passenger movement toward the rea r  exit. Ac- 
cess to  the two jetescapes was impeded by portions of the overhead hat- 
racks which had protruded i n t o  the  access route to  these e x i t s .  F i r e  i n  
the l e f t  wing prevented escape through the l e f t  jetescape and overwing 
e x i t s  . 
slides a f t e r  passengers had exited the a i r c r a f t .  The remaining passen- 
ger ,  who was seriously injured,  and the captain were evacuated by means 
of a ga l ley  service vehicle. 

1.16 Tests amd Research 

Most crewmembers l e f t  the a i r c r a f t  through emergency evacuation 

I n  a simulated f l i g h t ,  the  spo i l e r s  could be armed normally. I n  
repeated tests, the spoi ler  lever was armed without d i f f i c u l t y  by using 
two fingers.  I n  a simulated landing, the spoi ler  lever moved a f t  auto- 
matical ly,  and ground spoi lers  deployed fu l ly .  

When the spoi ler  control  lever  was moved a f t  manually, the spoi ler  
panels extended. However, both hands and a force  of 35 pounds of pres- 
sure were required. The spoi lers  extended when the spoi ler  handle was 
roved approximately 1 inch a f t .  

1.17 Other Pert inent  Information 

of X - 8  type a i r c r a f t  on August 7 ,  1970: 
Douglas Aircraf t  Company released the following cable to  operators 

t: 

2 
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E-8  Ground Spoiler Actuation 

instruct ions tha t  the spoi lers  should not b e  deployed i n  f l i g h t  
and i n  the manual and training ins t ruct ion  they have always 
been referred t o  as  'Ground Spoilers.  

"The nomenclature of 'Ground Spoilers '  cons t i tu tes  c lea r  

"Of course, i t  is  possible to  actuate the spoi lers  i n  f l i g h t  
on any DC-8 equipped with Hytrol Mark I1 or Mark I11 anti-skid brak- 
ing system by pulling the actuating handle a f t  from e i t h e r  the armed 
or disarmed posi t ion providing there i s  spoi ler  systempressure. HOW- 
ever,  t h i s  improper procedure requires a force of 35 pounds, a deter-  
rent  t o  such abnormal action. I f  thus actuated, the spoi ler  exten- 

second, but i f  the handle is  returned forward, the spoi lers  w i l l  
sion cannot be modulated, the spoi lers  w i l l  deploy i n  less than one 

f u l l y  r e t r a c t  i n  approximately 3 seconds." 

Seaboard World - X-8 Operating Manual 

The amplified before-landing checklis t  contains the following informa- 
t ion on spoilers:  

not f lying w i l l  r a i s e  spoi ler  control  handle out of detent  to  ARM 
"Spoilers . . . . . . . . Armed, Pressure up (F/O - F/E). P i l o t  

posi t ion a f t e r  a l l  gear down and locked. 

Caution: DO NOT MDVE LEVER R!LQWA€?.DS AS SPOILERS WILL EXTEND." 

2 .  ANALYSIS AND CONCLUSIONS 

2.1 Analysis 

There was no evidence of s t ruc tu ra l  f a i l u r e ,  malfunction, or abnormal- 
i t y  of the  airframe, f l i g h t  con t ro l s ,o r  spoi ler  system with the exception 

when the spoi lers  were retracted a f t e r  a landing a t  Keflavik. 
of the cockpit spoiler  l igh t  switch. The spoiler  l igh t  had malfunctioned 

landing which was caused by in- f l ight  deployment of the spo i l e r s  j u s t  
before touchdown. 

The airframe and powerplant assemblies were damaged by the hard 

to  arm the ground spoi lers  j u s t  before touchdown. This decision may 
have been influenced by the faul ty  spoi ler  l i g h t  switch which caused the 
spoiler  l igh t  to  il luminate intermit tent ly.  Consequently, the spoi lers  
were armed out of the normal sequence called for  i n  the before-landing 
checkl is t .  Since the c a l l  t o  arm the spoi lers  came a t  an a l t i t u d e  from 
20 t o  30 f e e t ,  the f i r s t  o f f i ce r  had to  a c t  quickly t o  arm them before 
touchdown. 

The major causal fac tor  i n  the accident sequence was the decision 
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with only h i s  l e f t  hand, he had t o  use both hands. Immediately a f t e r  the 
f i r s t  o f f i c e r  t r i ed  to  arm the spo i l e r s ,  the a i r c r a f t  sank rapidly and 
struck the ground. 

The f i r s t  o f f i c e r  s tated tha t  because he could not arm the spoi lers  

may be  act ivated i n  f l i g h t  by pulling the ac t iva t ing  lever a f t  from 
e i t h e r  the armed or  unarmed posi t ion.  To do so,  however, is improper 
and requires t h a t  the lever m v e  less than 1 inch a f t .  A force of 35 
pounds i s  required to  deploy the ground spoi lers .  Thus act ivated,  the 
spoi ler  extension cannot be modulated, and the spo i l e r s  w i l l  deploy i n  
l e s s  than 1 second. 

If the spoi ler  system has hydraulic pressure, the ground spoi lers  

From statements by f l i g h t  crewmembers and from the t ranscr ip t  of 
the CVR, i t  i s  evident t h a t  the spo i l e r s  were deployed by the a f t  move- 
ment of the spoi ler  arming lever.  Conversations during the l a s t  4 min- 
utes of f l i g h t  indica te  tha t  some of the crewmembers were unfamiliar with 

operation. The lever posi t ion on the t h r o t t l e  quadrant i s  to  the l e f t  
the specia l  cha rac te r i s t i c s  of the X-8 ground spoi ler  system and i t s  

and forward of the f i r s t  o f f i c e r ' s  sea t .  I n  h i s  haste to  arm the spoil-  
e r s  before touchdown, the f i r s t  o f f i ce r  apparently exerted enough rear-  
ward pressure to  deploy the ground spoi lers .  The f l i g h t  engineer re-  
peated warning shouts of "no" i n  an attempt to  prevent the f i r s t  o f f i c e r  
from improperly ac t iva t ing  the ground spoi lers .  

The pilot-in-command is  ultimately responsible fo r  the safe ty  of the 
passengers, the crew, the cargo and a i r c r a f t  while the a i r c r a f t  i s  i n  
f l i g h t .  During the inves t iga t ion  of t h i s  accident,  the Safety Board did 
not f ind a reason fo r  the pilot-in-conwand's decision to  arm the spo i l e r s  
when the a i r c r a f t  was so c lose  to touchdown. 

were re t rac ted  on the ground, the spoi ler  l igh t  stayed on. This condi- 

was a f au l ty  switch i n  the indicat ing system, and not the ground spoi ler  
t ion  was duplicated several  times during the invest igat ion.  The problem 

act iva t ing  system. The f i r s t  o f f i ce r  was obviously anxious to  arm the 
spo i l e r s  before the a i r c r a f t  touched down. 

The captain had been concerned by the f a c t  tha t  when the spoi lers  

prescribed sequence, the spo i l e r s  would have been armed a t  an a l t i t u d e  ap- 

ment, there would a l so  have been enough time to  i n i t i a t e  correc t ive  ac t ion  
proximately 1,000 fee t  m.s .1 .  I n  the  event of an unwanted spoi ler  deploy- 

by moving the spoi ler  lever forwardorby advancingtheengine power levers.  

I f  the before-landing checkl is t  items had been accomplished i n  the i r  

2.2 Conclusions 

(a) Findings 

1. The crewmembers were qualif ied and ce r t i f i ca ted  for  the 
operation. 
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2 .  

3 .  

4 .  

5 .  

6 .  

7.  

a. 

9 .  

10. 

The a i r c r a f t  was ce r t i f i ca t ed  and maintained according t o  
regulations.  

The f l i g h t  was dispatched according t o  regulations.  

The a i r c r a f t ' s  weight and balance were within prescribed 
limits. 

before touchdown. 
The captain decided t o  delay arming the  spo i l e r s  u n t i l  j u s t  

The f i r s t  o f f i ce r  had d i f f i c u l t y  arming the spoi le rs .  

ver ten t ly  moved the spoi le r  ac t iva t ing  lever a f t .  
The spo i l e r s  were deployed when the f i r s t  o f f i ce r  inad- 

were being armed. 
The f l i g h t  engineer shouted a warning when the spoi le rs  

There was no f a i l u r e  o r  malfunction of the  ground spoi le r  
system, except fo r  a f au l ty  spoi ler- indicator  l igh t .  

Before impact, the  a i rp lane  s t ruc ture ,  powerplants, and 
components functioned properly. 

(b) Probable Cause 

The National Transportation Safety Board determines t h a t  the  prob- 
able cause of the accident was the f i r s t  o f f i c e r ' s  inadvertent deployment 
of the ground spoi le rs  i n  f l i g h t  while he was attempting t o  arm the spoi l-  
er system. The captain 's  decision t o  delay arming of the  spoi le rs  u n t i l  
j u s t  before touchdown was a contributing f ac to r ,  because the timing 

without time for  cor rec t ive  act ion.  
varied from normalproceduresand required the crewmembers to  act quickly, 

3 .  RECOMMENDATIONS 

Safety Board on December 7 ,  1973, made two recommendations (Numbers 
A-73-111 & 112) t o  the  Federal Aviation Administration. (See Appendix 
E.) 

A s  a r e s u l t  of t h i s  accident and a review of similar accidents,  the 
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/ S /  JOHN H. REED 
Chainnan 

/ S /  FRANCIS H. MdDAMS 
Member 

/ S /  LOUIS M. THAYER 
Mender 

/ S /  ISABEL A .  BURGESS 
Member 

/Sf WILLIAM R. HALEY 
Member 

December  5, 1973 
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APPENDIX A 

INVESTIGATION AND HEARING 

1. Investigation 

ministration's Eastern Region Communication Center at 0415 on June 23, 

went immediately to John F. Kennedy International Airport, Jamaica, New 
1973. Investigators from the Board's New York and Washington offices 

York, and initiated the investigation that same day. Working groups 
were established for operations, structures, and human factors. Parties 

board World Airlines, Inc., McDonnell Douglas Aircraft Company, and the 
to the investigation included Loftleidir Icelandic Airlines, Inc., Sea- 

Federal Aviation Administration. The on-scene investigation was com- 
pleted on June 25, 1973. 

2. Hearing 

The Board was notified of the accident by the Federal Aviation Ad- 

A public hearing was not held. 

i 
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APPENDIX B 

CREW INFORMATION 

Captain Olaf 0 .  Olsen, age 48, was employed by Lof t l e id i r  Icelandic 
Air l ines ,  Inc. ,  on September 1, 1944. H e  held Air l ine  Transport P i l o t  
C e r t i f i c a t e  (ATE) No. 1308382, with a i r c r a f t  multiengine land (AMXL) 
ra t ings .  He was type rated i n  Douglas DC-3, 4 ,  6, and 8, CL-44, and PBY 

dated March 8 ,  1973, with the l imi ta t ion ,  "Holder must wear correcting 
a i r c r a f t .  Captain Olsen possessed a f i r s t- c l a s s  medical c e r t i f i c a t e  

glasses while exercising the pr iv i leges  of h i s  airman ce r t i f i ca te ."  

He completed h i s  last proficiency check on Apri l  29, 1973, h i s  last 
l i n e  check on February 17, 1973, and h i s  last recurrent  ground training 
i n  November 1972. The captain had accumulated approximately 18,000 hours 
of f lying time, of which 1,638 were i n  the Dc-8 a i r c r a f t .  He received 
h i s  type ra t ing  and was upgraded to  captain on the DC-8 on March 18, 

23 hours during the previous 30 days. H e  had been off duty over 24 
1970. Captain Olsen had flown 122 hours during the previous 90 days and 

been on duty 7 hours, of which 5 hours 52 minutes were f l i g h t  time. 
hours before reporting f o r  duty. A t  the time of the accident,  he had 

First Officer  Arni Sigurbergsson, age 40, was employed by Lof t l e id i r  

was reemployed on January 1, 1963, and f l ew  as  navigation p i l o t  u n t i l  
Icelandic Air l ines ,  Inc.,  October 10, 1961, to  February 24, 1962. He 

June 16, 1965, when he became f i r s t  o f f i ce r .  H e  held CommerciAl P i l o t  

Administration exemption No, 1115, a s  amended) with a i r c r a f t  multiengine 
C e r t i f i c a t e  No. 2233507 (issued under and subject  to Federal Avia'tion 

land (AMEL) with a r a t ing  i n  the X - 8  of second-in-command. F i r s t  
Officer  Sigurbergssonpossessed an Icelandic f i r s t - c l a s s  medical c e r t i f i -  
c a t e  dated May 10, 1973, with no l imitat ions.  

o r ig ina l  second-in-cornnand qual i f ica t ion  i n  the  DC-8 a i r c r a f t  was com- 
pleted February 27 ,  1970, and h i s  l a s t  recurrent  ground training was com- 
pleted i n  November 1972. First Officer Sigurbergsson had accumulated 
about 5,000 f l i g h t  hours and about 2,000 addit ional  hours a s  a navigator. 
He has 1 ,791  f l i g h t  hours i n  the DC-8 a i r c r a f t .  H e  had flown 131 hours 
during the previous 90 days and 52 hours during the previous 30 days. He 
had been off 'duty over 24 hours before reporting fo r  duty. A t  the time 
of the accident ,  he had been on duty 7 hours, of which 5 hours 52 minutes 
were f l i g h t  time. 

He completed h i s  l a s t  proficiency check on November 29, 1972. His 

L o f t l e i d i r  Icelandic Air l ines ,  Inc.,  December 1, 1947, a s  an a i r c r a f t  
mechanic. I n  May 1956, he became a f l i g h t  engineer. H e  held Fl ight  
Engineer C e r t i f i c a t e  No. 2233555 (issued under and subject t o  Federal 
Aviation Administration exemption No. 1115, a s  amended). F l ight  Engineer 
Magnusson possessed an Icelandic f i r s t - c l a s s  medical c e r t i f i c a t e  dated 
January 23, 1973, with no l imitat ions.  

F l ight  Engineer Adalmundur Magnusson, age 37, was employed by 
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h i s  last l i n e  check on Apri l  2 ,  1973. H i s  o r i g i n a l  f l i g h t  engineer 
qua l i f i ca t ion  i n  t he  DC-8 was completed March 14, 1970, and h i s  l a s t  
recurrent  ground t r a in ing  was completed i n  November 1972. 

He completed h i s  l a s t  prof ic iency check on November 25, 1972, and 

He has 1,688 hours 43 minutes i n  t he  DC-8 a i r c r a f t .  He had flown 173 
F l igh t  Engineer Magnusson accumulated about 14,000 f l i g h t  hours. 

hours 45 minutes during the  previous 90 days and 52 hours 19 minutes 
during the previous 30 days. He had been off  duty over 24 hours before 
report ing fo r  duty. A t  the time of the  accident ,  he had been on duty 7 
hours, of which 5 hours 52 minutes were f l i g h t  time. 

Stewardess J y t t a  Hjal tes ted,was employed by L o f t l e i d i r  Ice-  
landic A i r l i nes  from May 1, 1961, t o  August 15, 1963; from Apri l  1, 
1964, t o  Ju ly  31, 1971; and from May 1, 1973, t o  present .  Her l a s t  
recurrent  t r a in ing  was completed May 8 ,  1973. 

Stewardess Iris Dungal was employed by L o f t l e i d i r  Icelandic  Air- 

May 7, 1973. 
l i n e s  on January 1, 1971. Her last recur ren t  t ra in ing  was completed 

landic A i r l i nes  from May 1, 1971, t o  October 1, 1971; from May 15, 1972, 
t o  November 1, 1972; and from Apr i l  1, 1973, t o  present .  Her l a s t  recur- 
r e n t  t ra in ing  was completed March 5 ,  1973. 

Stewardess S igr idur  C-udmundsdottir was employed by L o f t l e i d i r  Ice- 

Stewardess Adalbjorg Sigurdardot t i r  was employed by L o f t l e i d i r  
Icelandic  A i r l i nes  from May 5 ,  1972, t o  September 15, 1972, and from 
June 6 ,  1973, t o  present .  Her last recur ren t  t ra in ing  was completed 
June 8, 1973. 

Stewardess Anna Einarsdot t i r ,was employed by L o f t l e i a i r  Icelandic  
A i r l i nes  on May 19, 1973. Her t ra in ing  was completed May 28, 1973. 

Stewardess Solveig S te fansdot t i r  was employed by L o f t l e i d i r  Ice- 
landic A i r l i ne s  on May 8, 1973. Her t ra in ing  was completed on May 18, 
1973. 
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APPENDIX C 

AIRCRAFT INFORMATION 

Ai rc ra f t  N8960T, a Douglas DC-8-61F, was manufactured on February 
2 ,  1968. The l a s t  major inspect ion was accomplished 237 f l igh t- hours  
before the accident.  The a i r c r a f t  had accumulated a t o t a l  of 21,258:38 
f l ight- hours  a t  the  time of the  accident.  

board World Ai r l i nes ,  who subsequently subleased the  a i r c r a f t  t o  Loft- 

accordance with  i t s  continuous airworthiness maintenance program and 
l e i d i r  Icelandic  A i r l i nes ,  The a i r c r a f t  was maintained by Seaboard i n  

manual. The operating manual used by L o f t l e i d i r  i s  a Seaboard World 
manual, 

N8960T was owned by Trans In te rna t iona l  A i r l i nes  and leased t o  Sea- 

m a t t  & Whitney JT3D-3B engines were i n s t a l l e d  a s  follows: 

Pos i t ion  S e r i a l  No. Total  Time 
Hours Since Engine 
Heavy Maintenance 

1 
2 
3 
4 

669231 16,210:20 10,620 :44 
669419 
644839 24,176:02 

14,263 :43 8,314 :43 

669304 
3,102:38 

16,644:44 887:38 
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APPENDIX D 

TRANSCRIPT OF COCKPIT VOICE RECORDER DATA ON 
LOFTLEIDIR N8960T, DOUGLAS DC-8-61F, FLIGHT NO. 509 

JUNE 23,  1973 

LEGEM) 

Cockpit area microphone voice or sound source 

Radio transmissions from Loftleidir 509 

Voice identified as Captain 

Voice identified as First Officer 

Voice identified as Second Officer 

Voice unidentified 

JFK Approach Control 

JFK Tower 

Unintelligible word 

Questionable text 

Editorial insertion 

Paus e 

Elapsed time given 



E .  e 
0 



INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

01:42.5 
CAM-2 * * * gone 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

01:27.5 

- 

KAPP Five oh nine b f t l e i d i r ,  turn l e f t  
two three zero 

01:30.0 
REO-2 Two three 

KAPP 
01:31.5 

Two three zero 

01:33.0 
REO-2 Two t h i r ty  heading 

02:ll.O 
KAPP Loftleidir f ive oh nine, a l t i tude 

RCO-2 
02:lk.S 

Ah, two  thousad four hundred 

02:16.5 
KAPP A l l  right, turn heading two five 

zero 

REO-2 
02:19.0 

Right two f i f t y  

CAM- ? * 
02:10.5 
CAM-1 There is  a darn fog and mist, yes 



INTRA-COCKPIT 

TIME & 
SOURCE 

02:35.0 

- 

CAM-2 

02:37.0 
CAM-1 

02:38.0 
CAM-2 

CAM- ? 

02:48.0 
CAM-2 

CAM-2 
CAM-1 

03:02.5 
CAM-1 

03:13.5 
CAM-3 

03:14.5 
CAM-1 

03:22.5 
CAM- 3 

03:24.0 
CAM-2 

03:25.0 
CAM 

03:27.0 
CAM-3 

CONTENT 

---- (zero) degrees, i n  window 

What ? 

Three hundred and twelve degrees, i n  
window 

* * * fee t  

Altimeter set t ing is  ---- 
* *  
* *  simultaneously 

Give me f i f teen  degree flaps 

Checklist 

Twenty-three flaps 

Ah, ---- f laps  and s lo t s  

Twenty-five, l i gh t  out 

Sound of buzzer 

Ianding l igh ts  

AIR-GROIIND COMMUNICATIONS 

SOURCE 
TIME & 

CONTENT - 



INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

03:29.5 
CAM-1 They are down on 

CAM- ? * 
03:35.0 
CAM-1 What? 

03:36.0 
m - 3  Radar and HF 

CAM-2 * ---- off 

03:bT.O 
CAM-3 Engine anti- ice 

CAM-2 * * * O f f  

03:48.0 
CAM-3 
CAM-2 

Altimeter set t ing simultaneously 
Checked 

03:@.5 
CAM-1 It is on, a t  rqy side 

AIR-GROUND COMMUNICATIONS 

TIME & 
- SOURCE CONTENT 

03:53.5 
RD3-2 Three for ty  on the heading, th i r ty-  

one r ight  approach, f ive  oh nine 



DITRA-COCICPIT 

SOURCE 
TIME & 

comm 

AIR-GROUND CONMUNICATIONS 

SOURCE 
TIME & 

CONTENT 

03:57*5 
KAPP Loftleidir five oh nine contact 

Kennedy Tower one one nine point 
one 

CAM-? * 
04:OT.O 
CAM-3 Ah, altimeter sett ing 

04:08.5 
CAM-2 One nineteen one, yes 

04:lO.O 
CAM-1 The ILS does not come i n  here yet ---- not on t h i s  side 

CAM-3 x * *  

04:16.0 
CAM-1 Fifteen 

04:27.0 
CAM- 1 Gear down 

Altimeter s e t t i  

CAM Sound of heavy click 

04:31.5 
CAM-1 Was t h i s  not finished? 

04:Ol.O 
RID-2 One nineteen one 

N 

I 

0 



INTRA-COCKPIT 

Tlm F.! 
SOURCE CONTEVI? 

04:33.0 
CAM4 "hat i s  finished (30.03) 

m- ? * (( three voices simultaneously)) 

04:36.0 
CAM-3 ADF, VOR, INS 

04:36.5 
CAM-1 The f lag is always on here, now and then 

04:39.5 
CAM-2 The flag i s  off 

04:b.O 
CAM-3 ADF 

04:4i.5 
CAM Sound of buzzer 

04:43.5 
CAM-3 ---- ADF both sides 

04:47.5 
CAM-3 Fuel schedule 

AIR-GROUND C 0 " N I C A T I O N S  

TIME F.! 
SOURCE CONTENT 

04:45.5 
RD3-2 Tower, Loftieidir f ive  oh nine 

m 
04:48.0 

Tower, Runway f ive  correction 
Loftleidir f ive oh nine Kennedy 

Runway three one r ight ,  wind two 
one zero degrees a t  three, clear  
t o  land 

04:55.5 
No  smoking RD3-2 Five oh nine, cleared t o  land, 

three one r ight  



~ - c c c m I T  

TTm & 
SOURCE 

04:58.0 
CAM-1 

05:00.5 
CAM-2 

05:03.5 
CAM-1 

05 a6 .0  
CAM-3 

05 :07.5 
CAM-2 

05 :08.5 
CAM-1 

O 5 : U . O  
CAM-3 

05 :14.5 
CAM-2 

05:16.0 
CAM- 3 

05:17.5 
CAM-2 

05 38.5 
CAM-3 

CONTENT 

Thirty-five flaps, they are on are they 
not? 

Thirty-five yes ---- do you want ---- 
three one l e f t  

Full flaps, f i na l  checklist 

No smoking 

AIR-GROUND COb%lUNICATTONS 

SOURCE 
TIME & 

CONTENT 

I 

N 
N Three one l e f t  

What? Three one ---- no, I do not 
think so, the runways are dry 

No smoking 

That is on 

Continuous ignition 

That is  all engines 

Radio altimeter 

AIR-GROUND CO-CATIONS 



INTRA-COCKPIT 

m& 
SOURCE 

05:20.5 
CAM-2 

05:24.0 
CAM- 3 

05:27.5 
CAM-3 

05:29.5 
CAM-2 

05:30.0 
CAM-1 

05:33.0 
CAM-3 

05:34.5 
CAM-2 

05 :35* 5 
CAM-3 

05:37.0 
CAM 

05 :37* 5 
CAM-2 

05:39.0 
CAM-3 

CONTENT 

both sides 
That is  two hundred and f i f t y  feet, set 

pressure normal 
Landing gear down, three green, quantity and 

Then it is the spoilers 

Yeah, wait with them 

Wait with them un t i l  ---- Wait with them, only ---- 

Anti-skid 

It i s  armed 

Landing flaps 

sound of buzzer 

There are full flaps on the gauge 

Then it i s  flag scan 

AIR-GROUND COW4UNICATIONS 

TIME & 
SOURCE CONTENT 

05:29.5 
REO-2 Sound of outer marker begins 

N 

I 

W 

I 



INTRA-COCKPIT 

TIME & 
SOURCE 

05:kl.O 
CAM-3 

05:kk.O 
CAM-1 

05:kT.O 
CAM-3 

05:u.O 
CAM- 1 

05:55.0 
CAM-2 

05:57.0 
CAM 

05:Tg.O 
CAM-1 

CAM 

06:03.0 
CAM-3 

06:lo.o 
CAM-2 

C O N m I m  

Must it be pulled up o r  is it possible t o  
pul l  it straight back 

No,  he can am them just prior  t o  touchdown 

Yes 

Just watch out for the wheels ---- 1 would 
rather not have them pulled up 

Yeah ---- ( l i t t l e  laughter) 

Sound of buzzer 

See if they will come up, you see, it is 
uh ---- it could very well be best t o  leave 
them alone 

Sound of tone 

Yes, i t  is permissible after we reached 
the ground t o  arm them and pu l l  them 
back and see what happens 

Manually 

AIR-GROUND COI9KiTiTCATIONS 

SOURCE 
TLm & 
- c o r n  

I 

N 
f. 

INTRA-COCKPIT 



I CAM-1 

CONTENT 

Yes, if  we take * * * * a l i t t l e  b i t  back 
then we may arm them j u s t  a f t e r  touchdown, 
is not that so? O r  could it kick one? 

Just use ---- 

It can kick, yes or  if he does it a t  the 
same time as he touches down it could kick 
him 

Should we not just use the automatic? 

It kicks so hard back uh ---- it kicks so  
hard back at  the same time as uh ---- 

Did he f inish saying "Clear t o  land" 

Cleared t o  land, three one r ight  

Sound of c l ick 

It always snaps away ---- 
Sound o f  tone 

x 

AIR-GRCWTD COMMUNSCATIONS 

TIME & 
SOURCE C O N T E m  

I 

N 
VI 

I 



INTRA-COCKPIT 

TIME & 
SOURCE CONTENT 

06:52.5 
CAM-1 Is not the f i n a l  checklist complete? 

06:54.5 
CAM-2 Gear, flaps, spoilers are  uncomplete 

07:00.5 
CAM-3 It is only f l ag  scan and the spoilers 

RDO-2 
07:01.0 

And ---- f ive  oh nine, confirm 
clear  t o  land three one r ight  

07:06.5 
m ---- nine, c lear  t o  land three 

one r ight  

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

07:33.0 
CAM-2 On the glide slope, seven hundred f e e t  per 

minute ra te  of descent, two hundred f e e t  

Sound of buzzer 

07:13.5 
CAM-1 No smoking has been put on, was it not? 

0 7 ~ 5 . 0  
CAM-2 It is on, yes and uh ---- VRFF plus 

ten, uh ---- eight knots 

CAM Sound of three clicks 

07:08.5 
RDO-2 Five oh nine 

07:42.0 
CAM-2 * ---- fee t  

07:38.5 
RDO-2 Soma of middle mrker  begins 

AIR-GROUND COWMUNICATI~S 



INTRA-COCKPIT 

Tlim & 
SOURCE 

07:45.5 
CAM-3 

07:kT.O 
CAM-2 

07:hg.O 
CAM-1 

07:52.0 
CAM 

07:52.5 
CAM-1 

07:53.5 
CAM 

07:54.5 
CAM-3 

07:56.0 
CAM 

08:Ol.o 
CAM 

08:01.5 
CAM- 3 

08:04.5 
CAM-3 

- 

CAM-;! 
08:05.0 

CONTENT 

Shall  we arm them? 

* ---- feet straight in 
No, not yet 

Sound of buzzer 

Okay, a m  them 

Sound of buzzer 

No! No! No! No: No! 

Sound of impact 

C l u n k  

Don't, don't reverse 

An engine is on fire! 

yes 

AIR-GROUND COMMUNICATIONS 

TIME: & 
SOURCE CONTENT - 
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ISSUED:  December 7, 1973 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Forwarded to: 

Honorable Alexander P. Butter f ie ld  
Administrator 
Federal Aviation Administration 

SAFETY RECOMMENDATION(S) 

Washington, D. C. 20591 i A-73-ill. & 112 

Douglas Model E-8-61 (N8960T) was involved i n  a landing 
accident a t  John F. Kennedy In ternat ional  Airport. The National 
Transportation Safety Board's invest igat ion of the accident dis- 
closed an a i r c r a f t  design feature which does not provide optimum 
protect ion against  human error .  

On June 23, 1973, a Lof t l e id i r  Icelandic Airl ines,  Inc., 

landing, a f t e r  the  first o f f i ce r  had inadvertently ac t iva ted  the  
I n  the  above accident,  the  a i r c r a f t  made a shor t ,  hard 

ground spoi lers  during the f i n a l  phase of the  landing approach. 
The a i r c r a f t  was damaged extensively when it h i t  t h e  runway, and 
injured 38 persons. 

On July 5, 1970, an accident involving an Air Canada E-8-63 

a l s o  caused when t h e  ground spoi lers  were inadvertently ac t iva ted  
occurred a t  the  Toronto In ternat ional  Airport.  The accident was 

during f l i g h t .  The accident k i l l e d  lo9 persons. 

As a r e s u l t  of the  Air Canada accident,  t h e  Federal Aviation 
Administration cautioned p i l o t s  against  in- f l ight  operation of 
ground spoi lers  by requiring the  i n s t a l l a t i o n  of a warning placard 
i n  the cockpit and the  inser t ion  of an addi t ional  Operating 
Limitation i n  the  Fl ight  Manual. 
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Honorable Alexander P. But ter f ie ld  (2) 

The Board believes that the  Lof t l e id i r  accident indicates 
t h a t  addi t ional  correct ive ac t ion  i s  necessary t o  prevent human 
e r ro r  i n  the  operation of t h e  Douglas Model 132-8's ground spoi lers .  

E-8 f l e e t ;  however, the  hazard po ten t i a l  well  j u s t i f i e s  such 
act ion.  

" The Board recognizes that it may be necessary t o  r e t r o f i t  t h e  

Based on the  above information, the  National Transportation 
Safety Board recommends t h a t  the  Federal Aviation Administration: 

1. Require that a protec t ive  device be i n s t a l l e d  
as a p a r t  of the ac t iva t ing  lever  mechanism 
of the  ground spoi ler  system i n  Douglas Model 
E-8 a i r c r a f t .  Such a device should prevent 
the  inadvertent deployment of ground spoi lers  
i n  f l i g h t .  

2. Amend 14 CFR 25 t o  require that ground decel- 
era t ion  devices which d i rec t ly  a f f e c t  the  lift 
generated by the  wings be designed so  t h a t  they 
cannot be inadvertently operated i n  f l i g h t .  . .  

avai lable  i f  any fu r the r  information or  ass is tance  i s  desired. 
Personnel from our Bureau of Aviation Safety w i l l  be made 

REED, Chairman, McADAMS, THAYE3, BURGESS, and HALEY, Members, 
concurred i n  t h e  above recommendations. 


