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This report contains the essential items of informa- 
tion relevant to the probable cause and safety message to 
be derived from this accident/incident. However, for those 
having a need for more detailed information, the original 
factual report of the accident/incident is on file in the 
Washington office of the National Transportation Safety 
Board. Upon request, the report will be reproduced com- 
mercially at an average cost of 154 per page for printed 
matter and 85$ per page for photographs, plus postage. 
(Minimum charge is $2.00.) 

Copies of material ordered will be mailed from the 
Washington, D. C. business firm which holds the current 
contract for commercial reproduction of the Board's public 
files. Billing is sent direct to the requester by that 
firm and includes a $2.00 user service charge by the Safety 
Board for special service. This charge is in addition to 
the cost of reproduction. No payments should be made to 
the National Transportation Safety Board. 

Requests for reproduction should be forwarded to the: 

National Transportation Safety Board 
Administrative Operations Division 
Accident Inquiries & Records Section 
Washington, D. C. 20591 
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SYNOPSIS 

Northwest Airlines Flight 22 of April 12, 1972, a Boeing 747-151, 
N ~ O ~ U S ,  encountered unforecast severe turbulence at cruise  a l t i t ude  
approximately 50 minutes a f t e r  departure from Tokyo, Japan, while en route 
t o  Honolulu, Hawaii. There were 146 passengers and a crew of 14 aboard 
the  a i rc raf t .  Seven of the  passengers received minor injur ies ,  and two 
received serious injur ies .  Five cabin attendants received minor injuries.  

The a i r c ra f t  was i n  l eve l  f l i g h t  a t  33,000 f e e t  i n  smooth a i r  when it 
encountered turbulence which ranged i n  Intensi ty  from l i g h t  t o  severe f o r  
approximately 55 seconds. The "Fasten Seatbelt'' sign was illuminated 
Immediately when the  turbulence was encountered; however, during the  period 
of the turbulence, some of the passengers and f l i g h t  attendants were thrown 
about i n  the  cabin and sustained the  aforementioned injur ies .  

The a i r c ra f t  w a s  undamaged and continued on t o  Honolulu where the  
injured persons were deplaned and hospitalized; 

The National Transportation Safety Board determines t h a t  t he  probable 
cause of t h i s  accident was the  entry of the  a i r c r a f t  in to  an area of 
unforecast and unexpected severe c lear  a i r  turbulence when some occupants 
did not have t h e i r  seatbel ts  fastened. 

Subsequent t o  the  investigations of previous B-747 accidents involving 
turbulence, the  Safety Board recommended tha t  the  Federal Aviation 
Administration require regulatory Improvements concerning seatbelt  disci-  
pline, air car r ie r  policy on deviation of f l i g h t  with injured passengers, 
and reassessment of the  required number and types of on-board f i r s t - a i d  
k i t s  arid adequacy of t h e i r  contents. Also,as the  r e su l t  of a special  study 
i n  the  Pacific area t o  review meteorological, communications, and air 
t r a f f i c  control f a c i l i t i e s  and services of the  United States,  a recommenda- 
t i on  was made t o  various p i lo t s '  associations f o r  Improvement of the  report- 
ing of meteorological information in in-f l ight  p i l o t  reports. 



INVESTIGATION 

northwest Airlines, Inc., Plight 22, of April 12, 1972, a Boeing 
747- 151, R~O~US, was a regularly scheduled passenger flight between 
Tokyo, Japan, and Minneapolis, Minnesota, with intermediate stops at 
Honolulu, Hawaii, and Los Angeles, California. There were 146 passen- 
gers and a crew of 14 aboard the aircraft. 

The flight departed from Tokyo at 1050 G.m.t. I/ on an Instrument 
Flight Rules flight plan and was cleared to climb to and maintain flight 
at an altitude of 33,000 feet (flight level 330). According to the crew, 
light turbulence was encountered during the climb to approximately 29,000 
feet. At this level the aircraft was on top of an overcast. The air was 
smooth, the visibility was excellent, and the stars overhead were clearly 
visible. Lightning was observed to the left or north of the aircraft, as 
well as below and rearward of the aircraft. The distance from the 
lightning was estimated to have been at least 50 miles or more. The 
flight deck crew continued operating the No. 2 weather radar system with 
one and one-half increments of down tilt to the antenna. The climb con- 
tinued to 33,000 feet where the flight leveled off at its assigned 
altitude. 

Shortly before the flight reached the cruising altitude, the crew 
turned off the seatbelt sign. The purser made an announcement to the 
passengers, stating that although the seatbelt sign was off, for their 
personal safety, the passengers should leave their seatbelts fastened 
while in their seats. 

At 1140, approximately 20 minutes after reaching the cruise altitude, 
unexpected light-to-severe tur~ulence was encountered for a period of 
55 seconds. Weather radar provided no forewarning of the turbulence. 
Immediately upon encountering the turbulence, the seatbelt sign was 
illuminated, the autopilot was disengaged, and the aircraft was flown 
manually by the captain. The captain experienced no difficulty in con- 
trolling the aircraft during this encounter. 

At the termination of the turbulence encounter, the second officer 
went back to the cabin to assess the situation and reported to the captain 
that a total of nine passengers and five stewardesses were injured. 

I/ All times are Greenwich mean, based on the 24-hour clock. - 



Despite the purser 's  advisory announcement, none of the injured 
passengers had t h e i r  sea tbe l t s  fastened, although the majority of them 
were i n  t h e i r  seats.  The f ive  stewardesses were standing. A l l  those 
injured were located i n  r ea r  cabin areas. 

The two most severely injured passengers were a young boy who 
sustained a fracture  of h i s  l e f t  arm jus t  above the  elbow and a young 
g i r l  who sustained a dislocated r igh t  shoulder. The other injured 
passengers, and the stewardesses, received bruises, abrasions, and small 
lacerations 2/. The captain v is i ted  the injured persons and discussed 
with the of the  two most severely injured passengers the advisa- 
b i l i t y  of returning t o  Tokyo o r  continuing on t o  Honolulu. The parents 
requested tha t  the f l i g h t  continue on. to  Honolulu. Flight 22 landed a t  
Honolulu at 1738. The injured persons aboard were taken t o  a hospi ta l  
where they were examined and t reated f o r  t h e i r  in jur ies .  

While a t  Honolulu, the  a i r c r a f t  was given a maintenance check fo r  
turbulence damage and none was found. Following t h i s  maintenance 
inspection, the airplane was returned t o  service and continued i t s  f l i g h t  
t o  Los Angeles, California, and Minneapolis, Minnesota. 

A readout of the ' a i r c ra f t ' s  f l i g h t  data recorder f o r  the period 
covering the  turbulence encounter disclosed tha t  acceleration reached a 
maximum of + 1.82 g's, and a minimum of -0.91 g ' s .  The duration of the 
turbulent period was 55 seconds. Approximate penetration values f o r  
a l t i tude,  speed, and heading were 33,000 feet ,  300 KIAS 3 / ,  and 1 0 O 0  
magnetic, respectively. 

The gross weight of Flight 22 at takeoff was 610,000 pounds and 
the center of gravity was 19.8 percent of MAX ( ~ e a n  Aerodynamic cord). 
A t  the  time of the turbulence encounter, the gross weight w a s  578,000 
pounds and the  center of gravi ty  was 20.0 percent of MAC. The gross 
weight and the  center of gravi ty  were within allowable l i m i t s  during the 
i n t i r e  f l i gh t .  

The 1200 surface weather chart prepared by the  National Meteorological 
Center a t  Suitland, Maryland, showed a low-pressure system centered near 
the accident s i t e ,  an occluded front  extending eastward from the  low- 
pressure center t o  near 152O East, a warm front  extending east-southeast- 
ward from the  point of occlusion,and a cold f ront  extending southward 
and then southwestward from the point of occlusion. 

21 Attachment 2 depicts the  posit ions and degree of injury of the personnel - 
injured a t  the time of the turbulence encounter. 

3/ KIAS - Knots Indicated A i r  Speed. - 



The 1200 300 mill ibar chart (approximately 30,000 fee t  m.s.1.) 
which was prepared by the National Meteorological Center showed a 
low-pressure system centered over the northern Sea of Japan with 
troughs extending southward and southeastward from the  low. 

The Tateno and Sendai, Japan, 1200 radiosonde ascents showed the 
tropopause at 260 mill ibars (approximately 33,000 f e e t  m. s. 1. ) 

The captain received a weather briefing from Northwest Air l ines '  
Meteorological Department pr ior  t o  departing from Tokyo. Additionally, 
he was provided with weather documents which included appropriate 
terminal forecasts, winds and temperatures a l o f t  forecast, and a 300- 
mill ibar prognostic chart. The prognostic chart contained the  following: 
temperature, wind direct ion and speed, tropopause height and s t rato-  
spheric lapse ra te ,  ver t ica l  wind shear, turbulence, and qual i ty  of ride.  
A smooth r ide was forecast f o r  the  area of the  turbulence encounter. 
There were no in-f l ight  reports of turbulence from other f l i g h t s  regard- 
ing turbulence i n  the  area i n  which it was encountered by Flight 22. 

ANALYSIS 

Northwest Airlines Fl ight  22 was routine as it climbed out of 
Tokyo toward Honolulu. The climb was through an overcast where the 
a i r c r a f t  encountered l igh t  turbulence, which the  f lightcrew anticipated. 
A t  f l i g h t  l eve l  290, the a i r c r a f t  was on top of the  overcast where 
excellent v i s i b i l i t y  and smoothair prevailed. Twenty minutes a f t e r  
reaching i ts  assigned f l i g h t  l eve l  330, it encountered severe turbulence 
f o r  a very br ief  period of time. 

Nine passengers and f ive  stewardesses received in jur ies  during t h i s  
turbulence encounter. 

The seatbel t  sign was not on at the time the turbulence was encountered, 
but the passengers had been advised t o  keep t h e i r  sea tbe l t s  fastened while 
they were i n  t h e i r  seats. A l l  of t he  in jur ies  were sustained by persons 
not secured by seatbelts.  Most of the  injured passengers were seated, 
but a l l  of the injured stewardesses were standing. 

Deficiencies were reported i n  the  f i r s t - a id  equipment aboard the 
aircraft;. There were not enough large bandages nor pain-relieving 
medication f o r  children, and there were no appropriate sp l in ts  f o r  immo- 
b i l iz ing  fractured limbs. 

The Boeing Company's recommended severe turbulence penetration speed 
f o r  the ~ 7 4 7  i s  280 KIAS o r  0.82 Mach, whichever i s  lower, and it i s  
a l so  recommended tha t  the autopilot be used on turbulence mode. The air- 
c r a f t  encountered t h i s  unforecast and unexpected turbulence a t  approximately 



300 KIAS, and the f l i g h t  da ta  recorder airspeed t race  indicated t h a t  t h e  
flightcrew made every e f fo r t  t o  reduce t o  turbulence penetration speed as 
soon a s  t he  turbulence was encountered. The captain elected t o  f l y  t he  
a i r c r a f t  manually ra ther  than t o  use t he  autopi lot  on turbulence penetra- 
t ion mode. 

The f l i g h t  data recorder indicated t h a t  the  a i r c r a f t  was i n  l e v e l  
f l i g h t  at approximately 33,000 f ee t  when it encountered turbulence, which 
lasted about 55 seconds and ranged i n  in tens i ty  from l igh t  t o  severe. One 
br ief ,  severe j o l t  produced a posi t ive  load fac tor  of 1.82 g and a negative 
load fac tor  of minus 0.91 g. The a i r c r a f t  gained about 1,000 f e e t  of aiti- 
tude during the turbulence encounter. Changes i n  heading were minor. 
Upon entry i n t o  the turbulence, the  airspeed increased t o  a peak of 318 
knots, then decreased t o  283 knots, increased again t o  a peak of 302 knots, 
and decreased again t o  272 knots a t  the  end of the turbulence. The 
charac te r i s t ic  sine waves exhibited i n  the  acceleration and airspeed t races  
suggest t h a t  t h e  a i r c r a f t  encountered two waves i n  the  atmosphere. 

The a i r c r a f t  encountered the turbulence near the  tropopause, near an 
upper l e v e l  trough, and near a j e t  stream, a l l  of which are  l i ke ly  loca- 
t ions  f o r  c lear  a i r  turbulence. The turbulence encountered was probably 
produced by gravi ty  waves i n  the  tropopause boundary. 

A smooth r ide  was forecast  f o r  the  area of the  turbulence encounter 
and the a i r c r a f t ' s  weather radar showed no echoes which might have pro- 
duced convective turbulence. None of the  p i l o t  weather reports t ha t  were 
reviewed per t inent  t o  the a rea  and time of concern indicated any turbu- 
lence; however, it appears t h a t  only wind and temperature data were being 
transmitted i n  these reports.  The inclusion i n  these reports of informa- 
t ion  concerning turbulence and other supplementary weather data would 
have been very helpful  t o  the forecaster,  dispatcher, and a l l  others 
concerned. The science of forecasting has not advanced t o  the  point where 
accurate, c lear  air turbulence forecasts can be made, par t icu la r ly  over 
large oceans where meteorological data  a r e  very sparse. 

PROBABLE CAUSE 

The National Transportation Safety Board determines tha t  the probable 
cause of t h i s  accident was the entry of the  a i r c r a f t  i n t o  an area of 
unforecast and unexpected severe c l ea r  a i r  turbulence when some occupants 
did not have t h e i r  sea tbe l t s  fastened. 

Although no specific recommendations resul ted from the Board's inves- 
t igat ion,  t h i s  accident does support those previously made t o  the Federal 
Aviation Administration and p i l o t s '  associations regarding seatbel t  



discipline, deviation from flight plan when injuries occur aboard aircraft, 
the adequacy of first-aid equipment on large aircraft, and pilots' in- 
flight meteorological reporting. Copies of these previous recommendation 
letters to the FAA, and FAA's responses, and the recommendation letter 
to the pilots' associations are included in Attachment 3. 

BY THE NATIOMAL TBAMSPORTATIOH SA-EETY BOABD: 

JOIST H. HEED 
Chairman 

EBACTCIS H. McADftMS 
Member 

ISABEL A. BURGESS 
Member 

WILLIAM R. HAIEY 
Member 

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

October 4, 1972 



Attachment 1 

CREW INFORMATION 

Captain William Hazen Arnold, aged 54, holds Ai r l ine  Transport 
P i l o t  Ce r t i f i c a t e  No. 32721-40. The da te  of h i s  l a s t  proficiency 
check was April  18, 1972. H i s  f i r s t - c l a s s  airman's medical c e r t i f i -  
ca te  was dated October 20, 1971, with the l imi ta t ion  t ha t  he possess 
correct ive  glasses fo r  near v is ion while exercising the pr ivi leges  
of h i s  airman c e r t i f i c a t e .  Captain Arnold, a t  the time of the accident, 
had a t o t a l  of 25,378 f l i g h t  hours, of which 952 were i n  the Boeing 747. 

F i r s t  Office Harry L. Camn, aged 48, holds Commercial P i l o t  
Ce r t i f i c a t e  No. 1022006 for  a i rplane single- and multiengine land. 
H i s  l a s t  proficiency check was i n  May 1971. H i s  f i r s t - c l a s s  medical 
c e r t i f i c a t e  was dated April  14, 1971, with no l imi ta t ions .  He had, 
a t  the time of the accident, a t o t a l  of 4,664 f l i g h t  hours, of which 
1,272 were i n  the Boeing 747. 

F l igh t  Engineer John P. Kelley, aged 44, holds F l igh t  Engineers 
Cer t i f i ca te  No. 1403001. H i s  l a s t  proficiency check was on September 7, 
1971. H i s  f i r s t - c l a s s  medical c e r t i f i c a t e  was dated December 2, 1971, 
with no l imi ta t ions .  He had a t o t a l  of 10,872 f l i g h t  hours, of which 
372 were i n  the  Boeing 747. Additionally, M r .  Kelley holds Commerical 
P i l o t  Ce r t i f i c a t e  No. 1578704 for  a i rplane single- and multiengine land 
and instrument ra t ing.  
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ATTACHMENT 2 

Passengers LEGEND 
Number Nome Seat & Row Extent of I n i u ~  -- 
I. Ferdinondo W. Huber 25H Minor 

2. Chen Ching Chong 26B Minor 

3. Tedo Bracci 31 D Minor 

4. Anita Peru 31 E Serious 

5. Moon Song Dong 33 C Serious 

6. Augusto H. Sordillo AFT LAVATORY Minoi 

7. Bock Soun Chung 358 Minor 

8. S.R. Laidig 47A Minor 

9. Christine Beosley 48D Minor 

Stewardesses 

10. Shirley Hoiey (1 0) Minor 

11 . Edna Koelfgen (11) Minor 

12. Linda Marsholl (1 2) Minor 

13. Courtney Minkin (13) Minor 

14. Brooke Toliferro (14) Minor 

15. Rose Ann Honsen 115) Minor 

I NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C. 1 
INJURY LOCATION CHART 

NORTHWEST ORIENT AIRLINES. INC. 
BOEING 747-151, N606US 

OVER THE NORTH PACIFIC OCEAN 
105 NAUTICAL MILES WEST OF 150' 

EAST LONGITUDE AT 36O NORTH LATITUDE 



UNITED STATES OF AMERICA 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

ISSUED: Apri l  28, 1971 

Adopted b y  t h e  NATIONAL TRANSPORTATION SAFETY BOARD 
a t  i t s  o f f i c e  i n  Washington,  D. C. 
o n  the 7 th  d a y  o f  April ,  1971 

.................................... 
FORWARDED TO: 1 
Honorable John H. Shaffer  1 
Administrator 
Federal Aviation Administrat io 
Department o f  Transportat ion 
Washington, D. C. 20590 

! 
. 1  

SAFETY RECOMMENDATION A-71-25 thru 30 

A s  a r e s u l t  of  a recent  inc ident  involving a Boeing 
747 which encountered severe turbulence,  s i x  passengers 
and one stewardess were hosp i ta l ized ,  and 15  passengers 
and one stewardess w e r e  t r ea t ed  f o r  minor i n j u r i e s .  A l l  
i n j u r i e s  w e r e  t h e  r e s u l t  of t h e  severe turbulence encountered 
while climbing through f l i g h t  l e v e l  280 a t  an ind ica ted  air 
speed of 280 knots. 

The National Transportat ion Safety  Board bel ieves  the  
following a reas  requi re  review by the  Federal  Aviation 
Administration: 

S e a t b e l t  Discipline:  During t h i s  accident ,  s e a t b e l t  
s igns  were on throughout t h e  f l i g h t ;  however, of two 
hospi ta l ized  passengers, one ind ica ted  she d i d  no t  have 
her  s e a t b e l t  fas tened,  and another had h i s  s e a t b e l t  
fastened,  bu t  it was very loose because he w a s  n o t  ab l e  
t o  t ake  up the s l ack  of t h e  b e l t .  Both of these  passenqers 
were injured when t h e i r  heads s t ruck t h e  c e i l i n g  on t h e  
i n i t i a l  sharp downdraft bu t  were ab le  t o  maintain t h e i r  
seated pos i t ion  during the  remaining turbulence encounter. 

The Safety  Board recommends tha t :  

1. Sea tbe l t  d i s c i p l i n e  be s t r i c t l y  enforced when 
t h e  s e a t b e l t  s ign  i s  on. Attendants should make 



a c a r e f u l  v i s u a l  in spec t ion  of  a l l  seatbelts before  
t akeof f  and o f f e r  a s s i s t a n c e  t o  anyone encountering 
d i f f i c u l t y  wi th  a snug f i t .  When t h e  s e a t b e l t  
s ign  i s  on f o r  prolonged per iods ,  a pub l i c  address  
announcement should be made a t  r egu la r  i n t e r v a l s .  

747 Overhead Bin Fa i lures :  During this encounter with 
turbulence ,  s e v e r a l  of  the  overhead s to rage  b ins  i n  t h e  
passenger compartment dropped open, al lowing t h e i r  contents  
t o  s p i l l  ou t .  I t  i s  no t  known i f  t h e s e  repor ted  f a i l u r e s  
con t r ibu ted  t o  any i n j u r i e s  of  cabin occupants. However, 
t h e  Sa fe ty  Board recommends t h a t :  

2.  Locking mechanisms be inspec ted  and e i t h e r  be 
replaced with locks  of a new design o r  t h e  d e f e c t i v e  
lock mechanisms be re turned  t o  se rv iceab le  condi t ion 
by rework o r  r e p a i r .  

3 .  The FAA c o r r e c t  any crashworthiness d e f i c i e n c i e s  
i n  Boeing 747 overhead s to rage  b ins  by e s t a b l i s h i n g  
a dead l ine  d a t e  f o r  compliance w i t h  any modif icat ion 
requirements.  

Economy S e a t  Headrest  Separation: During t h i s  acc ident ,  
s e v e r a l  s e a t  headres t s  were repor ted  t o  have been thrown 
from t h e i r  seat u n i t s .  Examination of l i k e  headres ts  i n  
another  PAA 747 revealed t h a t  a l l  such u n i t s  t e s t e d  were 
e a s i l y  removed by hand without  d e a c t i v a t i n g  t h e  lock  
mechanism. It i s  n o t  known i f  t h e s e  repor ted  f a i l u r e s  
cont r ibuted  t o  i n j u r i e s ,  b u t  t h e  Safe ty  Board recommends 
t h a t :  

4 .  FAA examine t h e s e  s e a t s  with a view toward 
improving t h e  crashworthiness of  sea t s /headres t s  and 
e s t a b l i s h i n g  a deadl ine  d a t e  f o r  compliance w i t h  any 
modif icat ion requirements.  

Narrow A i s l e  S t r e t che r s :  Following t h e  a b o r t  of the 
f l i g h t  and t h e  landing ,  d i f f i c u l t y  w a s  encountered i n  
removing from t h e  a is le  passengers suspected of having 
back i n j u r i e s .  This  was because t h e  aisle widths were 
too  narrow f o r  s tandard  s t r e t c h e r s ,  r e s u l t i n g  i n  g r e a t  
d i f f i c u l t y  t r a n s f e r r i n g  p a t i e n t s  from l y i n g  p o s i t i o n s  i n  
t h e  a i s l e  t o  s t r e t c h e r s .  The Sa fe ty  Board recommends 
t h a t :  



5. The FAA advise medical f a c i l i t i e s  serving a i r -  
por t s  t o  stock narrow "carrying boards" o r  narrow 
s t r e t c h e r s  t h a t  can be e a s i l y  used i n  t h e  space of 
an a i r  c a r r i e r  passenger compartment a i s l e  t o  
f a c i l i t a t e  removal of non-ambulatory pa t i en t s .  

A i r  Car r ie r  Policy on Deviation of Fl ight:  Following t h i s  
encounter with turbulence, t he  f l i q h t  se rv ice  d i r e c t o r  
went forward t o  the  cockpit  and advised the  capta in  
t h a t  severa l  passengers were severely in jured o r  ill. 
The captain requested t he  se rv ice  d i r ec to r  t o  re tu rn  t o  
t h e  passenger compartment and t o  reassess  t h e  s i t ua t i on .  
After  reassess ing the cabin i n j u r i e s ,  the  a t tendant  
reported t o  t he  captain a second t i m e  t h a t  severa l  
persons appeared t o  be severely in jured.  Ten t o  f i f t e e n  
minutes elapsed between the  i n i t i a l  repor t  of passenger 
i n j u r i e s  and t h e  cap ta in ' s  decision t o  d i v e r t  t he  f l i g h t  
and re tu rn  t o  h i s  des t inat ion.  The a i r c r a f t  was met by 
t h e  chief  physician a t  John F. Kennedy In te rna t iona l  
Airport .  The Safety Board recommends t ha t :  

6 The FAA review and, where appropriate ,  amend 
a i r  c a r r i e r  pol icy concerning i n - f l i gh t  assessments 
of in ju ry  o r  i l l n e s s  of passengers i n  order  t o  
preclude unnecessary delays i n  securing necessary 
medical ass is tance .  

Members of the  Safety Board s t a f f  would be pleased t o  
discuss these  recommendations with your s t a f f  should you f e e l  
f u r the r  c l a r i f i c a t i o n  i s  required. 

These recommendations w i l l  be released t o  t h e  public  on 
the  i s sue  da t e  shown above. No publ ic  dissemination of t he  
contents  of t h i s  document should be made p r i o r  t o  t h a t  da te .  

Reed, Chairman; Laurel,  McAdams, Thayer and Burgess, 
Members, concurred i n  the  above recommendations. 

By: "~ohn  H. Reed 
Chairman 
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Honorable John H. Reed THE ADMINISTRATOR 

Chairman, National Transportation Safety Board 
Department of Transportation 
Washington, D. C. 20590 

Notation 600 

Dear Mr. Chairman: 

This is in reply to your communication issued 28 April 1971 containing 
safety recommendations A-71-25 thru 30 resulting from a B-747 turbulence 
encounter in which passengers were injured. We have carefully reviewed 
these recommendatiohs and their rationale and have the '"allowing comments 
to offer. 

Seatbelt Discipline 

FAR 121.317(b) requires that ". . . . . each passenger shall fasten his seat 
belt and keep it fastened while the seat belt sign is lighted." It is 
apparent that some passengers do not abide by this rule especially when 
the seat belt sign is left lighted for protracted periods. We will issue 
an operations bulletin to all of our inspectors having certificate 
responsibility for air carriers and their training programs, emphasizing 
the importance of oral announcerents and better surveillance to assure 
compliance with seat belt fastened commands and security. FAR 121.317(a) 
requires that seat belt signs be visible to all passengers. 

747 Overhead Bin Failures 

During the B-747 type certification program special attention was given 
to the adequacy of the latching mechanisms for the new type overhead 
storage bins. The investigation currently underway has revealed that the 
stationary latch pins in the bin supporting structure failed, allowing the 
bins to fall open under flight-loads. A corrective retrofit modification 
has been prepared by Boeing in Service Bulletin number 25-2056. We are 
studying this matter and assessing the need for mandatory action. 

Economy Seat Headrest Separation 

The headrest which became separated from seats are parts of the Aerotherm 
seats installed in the coach sections of Pan American's B-747's. We 
understand the problem is limited to those Pan American coach seats only. 
A corrective service bulletin is being prepared and retrofit modification 
parts for 14 airplanes, about 40 percent of the Pan American B-747 fleet, 
have been delivered. A deadline for accomplishment of the retrofit will be 
established as soon as details of the retrofit are finalized. No delay is 
anticipated. 



Karrow Aisle S t re tchers  

We w i l l  include t h i s  item i n  our Operations Bul le t in  and have our inspectors  
recommend t o  t he  operators t h a t  narrow s t r e t che r s  be stocked a t  each s t a t i o n  
not only f o r  B-747's, but a l l  a i r c r a f t  having narrow a i s l e s .  

A i r  Carr ier  Pol icy on Deviation of F l i gh t  

W e  w i l l  request  our inspectors  t o  review current  a i r  c a r r i e r  d i r ec t i ve s  and 
po l i c i e s  on t h i s  subject .  Where necessary, d i r e c t i v e s  w i l l  be amended, and 
po l i c i e s  developed t o  minimize delays i n  securing medical ass i s tance  f o r  
in jured passengers, as recommended. 

Sincerely,  

A^fc J .  H. Shaffer 

Administrator 
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SAFETY RECOMMENDATION A-72-11 

The National Transportation Safety Board conducted a special  study i n  
the  Pacif ic  area  t o  review meteorological, communications, and air t r a f f i c  
control f a c i l i t i e s  and services of the  United Sta tes ,  as well  a s  those of 
other countries. As a par t  of t h e  special  study, the  s t a f f  members involved 
rode i n  t h e  cockpits of various U.S. air c a r r i e r  a i r c r a f t  on regularly 
scheduled f l i g h t s  and discussed with flightcrews t h e i r  views on the  myriad 
f a c i l i t i e s ,  services, and procedures i n  the  Paci f ic  area. In  order t o  
improve operating conditions over the  Paci f ic  f o r  a l l  f l igh t s ,  we would l i k e  
you t o  know t h a t  we a re  transmitting, t o  various agencies, a number of safety 
recommendations. 

Discussions with personnel of the  International  Forecast Office at 
Honolulu brought t o  l i g h t  a problem they are  having which concerns meteoro- 
logica l  information derived from in-f l ight  p i l o t  reports.  It appears tha t  
l i t t l e  i f  any weather information, except wind and temperature data, is 
being received from c i v i l i a n  a i r c r a f t  as  compared with tha t  from mil i tary  
f l i g h t s .  Since such information is helpful  t o  t h e  meteorologist i n  updating 
himself i n  order b e t t e r  t o  serve t h e  man i n  f l i g h t ,  it would cer ta in ly  
benefit  all concerned if addit ional  information could be made available. 

Accordingly, the  Safety Board is s o l i c i t i n g  your assistance by 
recommending: 

Bringing t o  t h e  a t tent ion of your members operating i n  t h e  
Pacif ic ,  the  des i rab i l i ty  and importance of including i n  
Section 3 of t h e i r  air reports,  supplementary information 
which is  authorized under Item 12 of the  recording and 
reporting instructions of t h e  AIREP form, a copy of which 
i s  enclosed f o r  your convenience. 



This recommendation w i l l  be released t o  t h e  public on t h e  Issue 
date shown above. No public dissemination of the  contents of this 
document should be made p r io r  t o  t h a t  date. 

Reed, Chairman; Laurel, McAdams, Thayer and Burgess, Members, 
concurred i n  the above recommendation. 

By: ~ o h n  H. Reed 
Chairman 

Enclosure 
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RECORDING A N D  REPORTING INSTRUCTIONS-AIREP 

hf federoie turbulence of moderam icing or bolh ore recorded If  
i v ~ r f c d  w W n  the loit  10 minuter 
! w~pIcmcr !oy 4nforirn!lon- such 0% helghit of botc* and/or 

tops of clouds ihnf eon be occ~rotcly eicerloined. Ihundenlormt off 
trod, ltoniol POISO~T, D-volue. el<.,-it recorded if, In the opinion 
I !he pilol.i~-~ommond, i t  $3 of ocronouticol Interest. 

:.-Recording of ipcciol oir-reports 

2.1 Section 1 ond tuch port* of Section 3 as are appropriate, 
om required from oil oircrolt, an al l  route', 01 f o l i o  

el whenever ievere ion9 or icvere lurbulenco ii eneounmred: ar 
b) whcnrvcr other m.-eeof~!oqitol eo rd i km m h  0% the other phe. 

nameno included ur-der thu definition of SIGMET Inforinolien are eicwn. 
tercd ~ h : t h  l i ihc cp l i lone i  the pilol.in.commond ore likely tooffeel the 
~ $ f ~ ! y  er ,mrlitdly odtcl the eficiÃ§ncy (if oiher aircraft ope roll on^. 

Note.-The term "StGMEl infermotion" refers to the following phe- 
"0m""o: 

3.-Recording of requested information 

3.1 When oifrafl obtervoliont era mode In IBIPWW to 0 
rcqurrt Iram a meteorological offlcr or by agreement botwÃ§e the 
operator  id a Mocwologicol Authority. they ore recorded on the 
AIREP form, ol necetiory. 

4.- Use of abbrefiotioiis 

4.1 ~ b b ~ e ~ i a ~ i o n i  given below In  parefithenex and 11,tod in 
the fiat tfllumrt on the front of the AIREP form o n  used i n  recording 
by pitoh in the air and by ground pÃ§nonne receiving and relronimifting 
Â¥h ,eport o'hcr tho" by woicÃ commuficotio". 

- ADDRESSEE. Record nation coiled ond. when iwfuory,  
relay required. 

Item I - AIRCRAFT IDENTIFICATION. Record aircroft idemificalien 
a i  it-own In the flight plan, prceeded by "AIQEP SPECIAL" If  relevant. 

Item 2- POSITION. Record position in lotilude end longitude, cr 
reporting point (identified by "oms or in releian to a tignilicont 

geegrophicol fei iurr Ã§ by idmtificotion of the navlgoiianol aid at the 
rport ing point). Prrfix nomn e l  ?cporlIng poinl by tho wwd "obcom 
[AOMY  hen oirtfolt is oof immedioidy over tho toid raporling point. 

Item 3- TIME. Reoon lime In hours and minufci GMT whenew 

GMT and minutcl when mokimg a ipcciol 

Item 4-  FLIGHT LEVEL (FL) or ALTllUDE (All). Record flight level 
nvmbcr when OB ilondord preiture altimeter se~ing: flighl level number) 
ere given in ihc Proteduroi for Air Navigation Services-Aircroft 
Opvidions. Record oltiludr, in metre% or Icct in full when on ONH, 
Record "climbing to (ASCY or "doccnding to IDES)" when climbing or 
deiccnding to B new level offer paning the reporling point. 

Item 5- NEXT POSITION AND TIME OVER. Record next reporting 
poini(i1 and eiiimoied iiiflc(t1 over such reporting point(i) In minutes 
pnsr ihÃ hour or record eilimoted poiifion tho, will be r-iched one hour 
lofcr. when required. 

Item 6- ESTIMATED TIME OF ARRIVAL (ETA). Record name of the 
m e  of firit intended landing end time of orrivol aver $hi% aero- 
drome i n  m i n u l ~  p o l l  the hour er in hour* GMT and minulo, when 
required. 

Item 7- ENDURANCE. Record fuel enduroncÃ in houil  ond win- 
Ute% 

I tem 8- AIR TEMPERATURE IPS or MS). Record ttro.nHure In  
whole degree$ Celilui, corredcd for initrumenlal error end a l r ~ p a d .  

Item 9- SPOT WIND OR MEAN WIND AND POSITION THEREOF. 
Whenever prodiccible record ipol wind. The spot wind nonnolly refers 
to the petition, given in Item 2: when o $pol wind H given for ony other 
laeoi~m, record i ts  poiition. Whenever i t  ii not ptoclitobls lo record 
,pot wind, record mean wind between fix*,, followed by the word 
"MEAN". and the ~o i i l i on  of #he mid ~ a i n t  of the tactor aver which the 

Item 10- TURBULENCE (TURBI. Record ond repor: ~ ~ Ã ˆ Ã ˆ  tuvbutcnce 
ISEVI 0 8  mom 03 proaicoble o!Wr ec<v*remce. ?HIS REOUIRES 
SPECIAL R-cord mod~ro ic  turbulence (MOD) if c ~ ~ o ~ w c m d  w h i n  lost 
I 0  -hum% pr iw ?e vcochhg pm~~;on jn ltcm 2 . l i  ~ ~ r b ~ l ~ m ~ e  ;% cxp?r:on<ed 
in l o u d  odd: INC. Omit if only llahl or no turbulence 11 obmved. 2 

A 

The following ipecificoltoni apply! 

Modcrote-ehonge of heading ond;or ol'atvde may be coniideied 
defiroble. 

0. 

Severe -immedialÃ chon= of heading and/or el$iiudÃ is can. 
sidered anemial. 

D-voluo - reading of r odb  aliimeler minus reading of prÃ§iiur oldmetat 
e to 10132 mb ond corrected for colibraiien and  pmi?;m errors, the 
difference being recorded IPS or MS) in n'clrc$ or lee?. 

. . - .  . . .  
Sni f lcon l  difference! between conditions encountered end i h  ie forecast 
for the flight, e.g., forecoil thunderitormt not ebierved or foiri "Ã 

If "he poiition of the phenomenon reported 13 not the some 03 the petition 
alven under'ltem 2. reoorl i t  oflev the  heno omen on. - - 
- TIME TRANSMITTED. Record only when Section 3 is 

Iron'milled. - 
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SAFETY RECOMMENDATIONS A-72-102 & 103 

The National Transportation Safety Board has under investigation 
the  National Airl ines Hoeing B-747, Flight 41, turbulence accident 
which occurred on January 4, 1972, near Grand Isle, Louisiana. 

Our investigation has disclosed an area of concern regarding 
the  adequacy of f i r s t - a id  supplies on board the airplane. The 
number of f i r s t - a id  k i t s ,  a s  w e l l  a s  the contents of the  k i t s ,  
appeared t o  have been inadequate t o  t r e a t  t h e  38 passengers and 
four stewardesses who sustained injuries.  It was necessary fo r  
more than 2 hours t o  use makeshift arrangements t o  immobilize 
fractures,  s top bleeding, and dress wounds. 

As you know, the requirement f o r  providing f i r s t - a id  k i t s  is 
contained i n  FAR 121.309. Appendix A of Part 121 specif ies the  type 
of f i r s t - a id  k i t  and the k i t  contents based upon the  capacity of the  
airplane. Thus, a No. 1 k i t  is required fo r  airplanes of one t o  
f ive  persons capacity, a No. 2 k i t  i s  required f o r  airplanes of s i x  
t o  25 persons capacity, and a No. 3 k i t  is required fo r  airplanes 
of over 25 persons capacity. The types of supplies i n  these k i t s  
a re  essent ia l ly  the  same; however, the  quanti t ies  of items a r e  i n  
ra t ios  of approximately one, two, and three, respectively. 

Although t h e  ra t ionale  of re la t ing  k i t  s i z e  t o  a i r c r a f t  occupant 
capacity i s  logical ,  it appears t o  us tha t  t h e  present requirement 
does not consider adequately the l a rge  differences i n  capacity of 
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today's airline aircraft. In this regard, it would seem highly un- 
likely that one kit size would be appropriate for capacities ranging 
from 26 to the more than 300 passengers. We believe that a ratio 
specifying some minimum number of revised No. 3 kits should be 
required for airplanes capable of carrying 26 to 300 plus occupants. 
Two further considerations are suggested. First, kit size should 
be kept to a minimum to assure ease of handling in confined spaces. 
Second, kits should be strategically located throughout the cabin 
to permit ready access for treatment of in-flight injuries. Also, 
the location of kits should be considered from the standpoint of 
accessibility following cabin deformation resulting from survivable 
takeoff and landing accidents, as well as ditchings. 

Although the stewardesses on National Flight 41 were aided by 
trained medical personnel, assistance of this type is not always 
available, nor can it be expected. A sufficient supply of materials 
should be available to permit the treatment of lacerations and innno- 
bilization of fractures without having to rely on makeshift arrange- 
ments to compensate for the lack of certain supplies. Additionally, 
existing first-aid kit contents should be augmented by including, 
for example, larger compresses, adhesive tape, additional triangular 
bandages, aspirin, tongue depressors, and inflatable splints. 

Moreover, although a large percentage of accidents occur In the 
vicinity of airports, the aforementioned accident illustrates that 
two or' more hours' time may elapse from the time that injuries are 
incurred until ground-based treatment is administered. Current re- 
quirements for on-board medical supplies appear inadequate to afford 
appropriate means for treatment for such time periods. 

In view of the situation illustrated by this accident, the 
Safety Board recommends that the Federal Aviation Administration: 

1. Amend FAR 121.309 to provide a more appropriate 
basis for determining the number, type, and 
location of first-aid kits required on airplanes 
capable of carrying more than 25 persons. 

2. Upgrade the required first-aid kit contents to ensure 
satisfactory capability for treatment of fractures and 
severe lacerations for extended periods of time. 

Our technical staff is available for any further information or 
clarification, if required. 
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These recommendations w i l l  be released t o  the public on the issue 

date shown above. No public dissemination of the contents of t h i s  
document should be made prior t o  that date. 

Reed, Chairman; McAdams, Thayer, Burgess, and Haley, Members, 
concurred i n  the above recommendations. 

V Chairman 



DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

OFFICE OF 
THE ADMINISTRATOR 

Honorable John H. Reed 
Chairman, National Transportation 
Safety Board 

Department of Transportation 
Washington, D. C. 20591 

Dear S&.n: 

This is-tn̂  response to the recommendations contained in your 
transmittal of NTSB Safety Recommendations A-72-102 and 103 
referring to the National Airlines Boeing B-747, Flight 41, 
turbulence accident which occurred 4 January 1972 near Grand 
Isle, Louisiana. 

The substance of Safety Recommendations A-72-102 and 103 has 
been reviewed by our technical personnel in consultation with 
the Aeromedical Applications Division of the Office of Aviation 
Medicine. The wide-bodied transport aircraft may necessitate a 
reconsideration of the first aid supplies currently required in 
FAR 121 operations. We are currently working with the ATA 
Medical Committee on this problem in conjunction with our program 
of improving overall cabin safety. If the documented service 
history after our joint study indicates a need for a change, we 
will initiate the necessary action to modify the regulation. 

Sincerely, 

B a f f e r  A inistrator 
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