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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C .  20591 
AIRCRAFT ACCIDENT REPORT 

Adopted: Ju ly  12, 1972 

KATIONAL AIRLINES, I N C . ,  
BOEING 747-13 5, N77772 

NEAR IAKE CHAELES, LQUISIAMA 
JANUARY 4, 1972 

SYNOPSIS 

National Air l ines ,  Inc.,  F l igh t  41, a Boeing 747-135, N77772, was a 
scheduled passenger nonstop f l i r l i t ,  operat ing from Miami In te rna t iona l  
Airport ,  M i a m i ,  Florida,  Lo Los Angelea In te rna t iona l  Airport ,  Los Angeles, 
Cal i fornia .  A t  departure from Miami on January 4, 1972, the re  were 317 
passengers and a crew of 13 aboard F l igh t  41. 

Departure, climb, and i n i t i a l  c ru i se  a t  assigned F l i g h t  Level 310 
(FL 310) were rout ine .  

A t  1314 c .s .t., approximately 50 miles southeast  of Lake Charles, 
Louisiana, one j o l t  of turbulence was encountered. Crewmembers on t h e  
f l i g h t  deck and i n  "the forward sect ion of t h e  a i r c r a f t  cabin described 
t h e  j o l t  as  l i g h t  t o  moderate i n  i n t e n s i t y .  I n  t h e  rea r  cabin, t h e  j o l t  
was much more severe. Thjrtv-ei(:llit passengers and Four stewardesses 
sustained In jur ies  which ranged froin n-lnor t o  se r ious .  

After  determining t h a t  weather conditions i n  the  immediate a rea  were 
not favorable f o r  l a i i d i n ~ ,  and afLer receiving assurance from two pliysi- 
clans a t tendinâ  t o  the  injured t h a t  t h e r e  would be  no danger i f  more 
extensive treatment was not administered iiiuiediately, t h e  captain decided 
t o  continue the  f l i g h t  t o  Los Angeles. 

After  requesting and receiving p r e f e r e n t i a l  a i r  t r a f f i c  control  
handling, F l igh t  41 proceeded t o  Los Angeles In te rna t iona l  Airport  and 
landed a t  1425 P.s . t .  



PROBAB1-E CAUSE 

The National Transportation Safety Board determines t h a t  t h e  probable 
cause of t h i s  accident  was an encounter with sharp-gust convective turbu- 
lence dur inc  f l i f h t  i n  instrument meteorological conditions while numerous 
occupants of t h e  a i r c r a f t  were unsecured by s e a t b e l t s  even though t h e  
s e a t b e l t  s ign  was l ighted .  The Board a l s o  determines that a nianber of 
passengers were injured because p r i o r i t y  was given by t h e  stewardesses t o  
regular  passenger service  du t i es  r a t h e r  than t o  t h e  enforcement of sea l -  
belt usase. 

Subsequent t o  t h e  inves t igat ion of a previous B-7'47 accident  involving 
turbulence,  the  Board recommended t o  the  Federal Aviation Administration 
improvements o r  correc t ive  ac t ion  concerning s e a t b e l t  d i s c i p l i n e  and a i r  
c a r r i e r  policy on deviat ion of f l i g h t .  Those recommendations apply equally 
i n  t h i s  case. 

A s  a r e s u l t  of the  current  inves t igat ion,  t h e  Board has recommended 
t h a t  a reevaluation be  mide of the  insb:iLlation of Sundstrand f l i g h t  da ta  
recorders on 747 a i r c r a f t ,  t h a t  t h e  Sundstrand f l i g h t  d a t a  recorder  v e r t i -  
cal-accelerometer system be modified, and t h a t  a reassessment b e  made of 
t h e  number, type, and locat ion of required f i r s t - a i d  k i t s  and of t h e  ade- 
quacy of t h e  f i r s t - a i d  k i t  contents. Additionally, t h e  Board recommends 
t h a t  t h e  Federal Aviation Adminstratioii require  t h a t  whenever t h e  passenger 
s e a t b e l t  l i g h t  i s  turned on, i r respect ive  of whether o r  not t h e  f l i g h t  
a t tendants  a re  performing passenger se rv ice  du t i es ,  they s h a l l  immediately 
v i sua l ly  check sea tbe l t s  and reraind t h e  passengers t o  keep b e l t s  snugly 
fastened . 



Nat iona l  A i r l i n e s ,  Inc . , Fl igh t  41 (NA 41 ), a Boeing 7'47- 135, NTT772, 
Â¥wa a regularly scheduled passenger f l i g h t  between M i a n i  International 
Airpor t  (HIA ), Florida, and Los Angeles International Airport (IAX ) , 
California,  on January 4, 1972. There were 317 passengers and a crew of 
13 aboard t h e  f l i g h t .  

Departure, climb, and initial  cruise at assigned F l i g h t  Level 310 
(FL 310) were routine.  

In t h e  vicinity of Sarasota, Florida, the captain turned off the seat- 
belt sign and made a public-address system announcement to that effect. He 
also advised the  passengers that  they would be flying through a cold front 
along t h e  Louisiana-Texas coast l ine ,  prior to which he would t u r n  the seat- 
'belt sign on, and t h a t  lie would expect the  paacenfcrs to r e t u r n  to their 
seats and fasten t h e i r  scatbelts . 

The f l i g h t  e n t e r e d  JinstruineuL meteorological cond i t i ons  in t h e  form of 
a c i r rus  cloud l a y e r  located in advance of t h e  cold f r o n t .  No turbulence 
"was encountered. The seatbelt sic11 -was turned on and an announcement was 
made by the captain to the effect that t h e  flight was entering the cold 
f r o n t  area and a l l  passengers should take the t i r  seats and fasten t h e i r  
seafbel-bs. A t  the same time, the captain infamed t h e  stewardesses to 
continue serving lunch until such -time as he turned t h e  "no smoking" s ign  
on and made an announcement for them to take t h e i r  seats and fasten their 
seatbelts . 

Two individual stewardesses made three o r  fou r  a d d i t i o n a l  "Take your 
seat and fasten your seatbelt" announcements, inasmuch as some passengers 
had not coinplied wi'bh t he  captain's request. 

At approximately 1314, I/ approximately 50 miles southeast of Lake 
Charles, Louisiana, at FL 0, one j o l t  of turbulence was  experienced 
which was later described by cremembers who "were on the  f l i g h t  deck and 
in the  forward sections of the passenger cabin as l i g h t  to moderate in 
intensity. 

Shortly, thercafbcr, the supervisory stewardess culled the f l i g h t  
deck to advise t h e  captain that several persons were injured in the rear 
cabin. 

The captain proceeded to the reer cabin to assess the s i t u a t i o n  and 
found that ". . . several persons had been injured, food had been sp i l l ec i ,  
etc  . I' 

i/ A l l  times used herein are central  standard t i m e  based on the  24-hour 
clock.  



The captain returned t o  t h e  f l i g h t  deck and contacted t h e  National 
Ai r l ines  F l igh t  Control Dispatcher i n  Miami, advising him of t h e  i n j u r i e s  
and requesting t h e  weather conditions f o r  a possible landing at  severa l  
a i r p o r t s  i n  Texas. After  determining t h a t  weather, f i e l d  conditions, and 
ground handling c a p a b i l i t i e s  were not favorable a t  t h e  Texas a i r p o r t s  and 
a f t e r  consulting with t h e  in jured passengers and with the  two physicians 
who were t r e a t i n g  t h e  in jured t o  be assured t h a t  no one with severe in jury  
was i n  immediate danger, t h e  captain decided t o  continue t h e  f l i g h t  t o  
LOB Angeles . 

A t  1353:30, NA 4 1  advised Houston ARTCC of t h e  in jured passengers 
and cabin-crew personnel and ol' t h e  r l i f h t ' s  in ten t ion  t o  continue t o  
Los Angeles. A t  t h e  same time, InerLJ-al Navigation System rout ing d i r e c t  
t o  IAX was requested. Houston ABTCC was unable t o  approve t h i s  request  
because of r e s t r i c t e d  areas  along t h e  d i r e c t  route.  HA hi was later 
cleared d i r e c t  t o  LAX a f t e r  passing t h e  r e s t r i c t e d  areas  and landed a t  
1625. 

Ambulances and a i r p o r t  f i r e  department personnel met t h e  a i r c r a f t  
Â¥whe it taxied t o  i t s  assigned gate.  Uninjured and lens se r ious ly  in jured 
passengers deplaned f i r s L ,  followed by t h e  more se r ious ly  in ju red .  

I n  a l l ,  38 passengers, including one ch i ld  under 2 years of age, and 
four  stewardesses had suffered minor t o  se r ious  i n j u r i e s .  Four passengers 
and one stewardess were hospi ta l ized.  The other  in jured persons received 
emergency room care  and were released. 

The high-level  s i g n i f i c a n t  weather prognostic char t ,  which had a 
ver i fy ing time of 1200, showed a cloud l ayer  i n  t h e  a rea  of t h e  accident 
Â¥wit bases at  27,000 f e e t  and tops at  36,000 f e e t  and a few cumulonimbus 
clouds with tops at  36,000 f e e t .  The char t  contained a note a s  follows: 

Unless otherwise indicated,  thunderstorms and cumuloninbus 
imply moderate t o  greater  turbulence and ic ing.  

An avia t ion a rea  fo recas t ,  issued by t h e  National Weather Service 
Forecast  Office a t  New Orleans, Louisiana, at 0640, va l id  from 0700 t o  
1900, contained a SIGMET 2/ a s  follows : 

Louisiana, Miss iss ippi ,  Alabama, Flor ida  west of 85 degrees, 
coas ta l  water; sca t t e red  t o  numerous embedded thunderstorms 
i n  l i n e s ,  with a few severe thunderstorms l i k e l y ,  tops 
45,000, 0700-1300. 

The p i l o t  had received a b r i e f i n g  on t h i s  SIGMET, along with other 
weather in fomat ion  pe r t inen t  t o  HA 41 ' s  rou te  of f l i g h t ,  p r i o r  t o  
departure from MIA. 

21 An advisory concerning weather of such s e v e r i t y  as t o  be p o t e n t i a l l y  - 
hazardous t o  a l l  categories of a i r c r a f t .  



Because of t h i s  accident  and other turbulence encounters experienced 
by Boeing 7117 (B-7'47) a i r c r a f t  which a l s o  resul ted  i n  passenger in jury  anci 
because of t h e  recency of design and operat ion of t h e  new, wide-bodied j e t ,  
t h e  Board requested t h a t  The B o e i n ~  Co. i n i t i a t e  a s p e c i a l  simulation s tudy 
t o  determine i f  t h e  B-747 exh ib i t s  any spec ia l  s e n s i t i v i t y  t o  turbulence. 
The r e s u l t s  of t h e  study were compared with Boeing data  obtained during t h e  
B-747 f l i g h t - t e s t  gust  load survey program. This l a t t e r  da ta  tended t o  
subs tan t i a te  t h e  r e s u l t s  of t h e  simulation study. The B-747 Study r e s u l t s ,  
along with s imi la r  da ta  r e l a t i n g  t o  the  B-707 a i r c r a f t ,  were submitted t o  
t h e  Board. The f indings were as follows: 

1. When encountering a v e r t i c a l  gust ,  t h e  a i r c r a f t  tends t o  
p i t c h  about t h e  center  of gravi ty  (c.g. ). This p i tching 
moment i s  coupled with t h e  v e r t i c a l  t r ans la t ion ,  r e s u l t i n g  
i n  a v a r i a t i o n  of t h e  peak-load f a c t o r  applied along t h e  
fuselage. I n  t h e  case of a downdraft, where a negative 
load f a c t o r  is applied at  t h e  a i r c r a f t  c.g., t h e  accompany- 
ing pi tching accelera t ion causes a reduction of t h e  load 
forward of the  C . R . ,  whereas t h e  load fac to r  a f t  of the  c.g. 
i s  amplified. Tins c h a r a c t e r i s t i c  i s  t y p i c a l  f o r  a l l  air- 
c r a f t .  For the B-747, considerLng t h e  fuselage a s  a r ig id  
body, increinenLa1 accelera t ions  at t h e  a f t  fuselage s t a t i o n  
can exceed those a t  t h e  p i l o t  s t a t i o n  by a f a c t o r  of 1.5. 

2. The higher frequency ae roe las t i c  e f f e c t  of t h e  fuselage 
s t r u c t u r e  does not  contr ibute s i g n i f i c a n t l y  t o  t h e  
injury-producing displacement caused by a turbulence 
encounter. 

3 .  The E-747 au top i lo t ,  when operating i n  any mode, tends t o  
decrease t h e  p i tching accelera t ion,  thus decreasing the  
va r ia t ion  of peak-load fac to r s  along the fuselage.  

4. The response of t h e  B-747 i s  predic table  and very similar 
t o  t h e  response of t h e  B-707 when subjected t o  t h e  gust  
spectrum. 

The Board's inves t iga t ion  fu r the r  determined t h a t  t h e  Sundstrand Data 
Control ARIHC 542 F l i g h t  Data Recorder i n s t a l l e d  on MA 41 w a s  not recording 
v e r t i c a l  accelera t ion properly. Tests ,  recommended by t h e  Board and 
performed by The Boeing Company, indicated t h a t  t h e  Sundstrand v e r t i c a l -  
accelera t ion recording i s  at tenuated above a v ibra tory  environment of 1 . 0  
cycles per  second on 747 a i r c r a f t .  

Two f i r s t - a i d  k i l s  oJ' -the type required by Section 121.309 of the  
Federal Aviation Regulations were on board KA 4 1  and were u t i l i z e d .  
Additionally, suppl ies  contained i n  a supplemental National Air l ines  k i t  
were used. Statements regarding the inadequacy of t h e  f i r s t - a i d  suppl ies  



were made by t h e  two physicians and a nurse who attended t o  t h e  in jured 
passengers, by four  passengers (two of wliom were in ju red) ,  and by a 
deadheading stewardess from another a i r l i n e .  Deficiencies included two 
items which a r e  not present ly  required by regulat ion:  adhesive tape  and 
mater ia l  f o r  s p l i n t s .  Addit ionally,  l a rge  gauze compresses and l a rge  
t r i angu la r  bandages, present ly  required by regulat ion,  were not included 
i n  s u f f i c i e n t  quant i ty .  

Except f o r  a 3-hour takeoff  delay because of maintenance d i f f i c u l t i e s ,  
t h e  f l i g h t  of HA 41 was rou t ine  u n t i l  i t s  encounter with turbulence 
southeast  of Lake Charles, Louisiana. 

Weather radar  photographs taken at Lake Charles, Louisiana, within 
1 minute of t h e  estimated accident  time, showed an extensive a rea  of 
weather a c t i v i t y  t o  t h e  southeas t  of Lake Charles a t  a dis tance  of 50 t o  
100 miles . 

Accordingly, t h e  Safe ty  Board concludes t h a t ,  even though t h e  a i r c r a f t  
was c l e a r  of t h e  heavies t  p r e c i p i t a t i o n  areas  depicted on t h e  a i r c r a f t ' s  
radar at  t h e  time of t h e  encounter, t h e  a i r c r a f t  was within t h e  influence 
of t h e  s t rong v e r t i c a l  wind currents  commonly found i n  and around thunder- 
storm a c t i v i t y .  

Subsequent t o  t h e  accident ,  t h e  f l l g h t  da ta  recorder u n i t  w a s  subjected 
t o  t e s t s  by The Bceing Company t o  ve r i fy  i t s  a b i l i t y  t o  respond t o  charac- 
t e r i s t i c  inputs.  The v e r t i c a l -  a c c e l e r ~ t i  on channel was found t o  have e x e s -  
s i v e  damping. The Board concludes t h a t  t h e  recorder f a i l e a  t o  respond t o  
the  per t inent  inputs ,  and f u r t h e r ,  t h a t  t h e  un i t  as  i n s t a l l e d  did not  comply 
with Sections 121.343 and 37.150 of t h e  Federal Aviation Rewla t ions .  

The absence of a v a l i d  ve r t i ca l -acce le ra t ion  t r a c e  on t h e  f l i g h t  data 
recorder precluded a determination of t h e  magnitude and t i n e  h i s to ry  of t h e  
forces  ac t ing  on t h e  aft  por t ion  of t h e  fuselage i n  t h e  a rea  where t h e  
passengers and stewardesses ve re  in ju red .  A review of i n j u r i e s  and 
statements of unrestrained passengers and stewardesses disclosed t h a t  t h e  
a f t  sec t ion  was subjected t o  an  accelera t ion a c t i n g  downward and t o  t h e  l e f t .  

According t o  crewmember and passenger statements, t h e  s e a t b e l t  s ign  
had been turned on approximately 30 minutes p r i o r  t o  t h e  turbulence encounter. 
However, a s  t h e  f l i f h t  had remained smooth p r io r  t o  t h e  j o l t ,  t h e  captain 
had no reason t o  i n s t r u c t  t h e  stewardesses t o  suspend meal se rv ice  and be 
seated.  Consequently, four  stewardesses located i n  the  a f t  coach sect ions  
were preparing meal se rv ice  when the  j o l t  was encountered. This accident  
v iv id ly  i.1-lustrates t h e  r i s k  cabin a t tendants  regular ly  must contend Â¥wit 
when they are engaged i n  normal cabin du t i es  and turbulence is  encountered. 



Ail i n j u r i e s  were sustained by passengers and crewembers i n  t h e  two 
af t  coach section;-, of t h e  a i r c r a f t .  Most of t h e  passengers who received 
i n j u r i e s  were i n  t h e i r  sea t s  with t h e  s e a t b e l t s  e i t h e r  unfastened o r  
fastened loosely.  

Ins t ruct ions  contained i n  the  National  Air l ines  Stewardess Manual 
regarding "Regulations" s t a t e  : 

Whenever t h e  s e a t b e l t  si-gn i s  turned on, t h e  appropriate 
(Turbulence o r  ~ e s c e n d i x i ~ )  announcement m u s t  be  made. 
Sea tbe l t s  m u s t  b e  checked. 

Accordingly, t h e  Board concludes t h a t  preoccupation w i t h  an attempt 
t o  provide acceptable meal service  and an extensive time period (30 
minutes) of s e a t b e l t  s ign  i l luminat ion prevented t h e  coach sect ion 
stewardesses from maintaining e f fec t ive  s e a t b e l t  d i s c i p l i n e  i n  t h e  two 
a f t  coach sect ions .  

Because of t h e  reported def ic iencies  regarding f i r s t - a i d  supplies 
onboard HA 41; i n  pa r t i cu la r ,  regarding adhesive tape,  l a rge  gauze 
compresses, l a rge  t r i a n g u l a r  bandages, and mater ia l  f o r  s p l i n t s ,  t h e  
Board is concerned t h a t  emergency medical supplies required on l a rge  
commerical a i r c r a f t  a r e  inadequate i n  both content and quanti ty.  A s  the  
number of passengers Increases,  s o  should t h e  required number of f i r s t -  
a i d  supplies t o  provide properly f o r  i n - f l i g h t  s i t u a t i o n s  which may 
arise. Likewise, t h e  f i r s t - a i d  kit contents should be broadened t o  
Include those items required t o  care f o r  i n j u r i e s  of a more ser ious  
nature  . 

PROBABLE CAUSE 

The National Transportation Safety Board determines t h a t  t h e  
probable cause of t i l l s  accident was an encounter -with sharp-gust con- 
vec t ive  turbulence during f l i g h t  i n  instrument meteorological conditions 
while nunerous occupants of t h e  a i r c r a f t  were unsecured by s e a t b e l t s  
even though the  s e a t b e l t  s ign  -was l ighted.  The Board a l s o  determines 
t h a t  a nmiber of passengers were injured because p r i o r i t y  -was ~ i v e n  by 
t h e  stewardesses t c  regular  passenger se rv ice  dut ies  r a t h e r  than t o  t h e  
enforcement of s e a t b e l t  usage. 



Subsequent t o  t h e  inves t igat ion Of a previous B-747 accident  
involving turbulence, t h e  National Transportation Safety Board 
recommended t o  t h e  Federal Aviation Administration improvements o r  
correc t ive  ac t ion  concerning s e a t b e l t  d i s c i p l i n e  and a i r  c a r r i e r  
policy on deviat ion of f l i g h t .  

As a r e s u l t  of t h i s  invest igat ion,on Apr i l  19, 1972, t h e  Board 
recommended t h a t  t h e  Federal Aviation Administration: ( 1 )  reevaluate 
the  i n s t a l l a t i o n  of Sundstrand recorder on B-747 a i r c r a f t ,  and ( 2 )  
i s sue  an Airworthiness Direct ive  requir ing modification of  t h e  Sundstrand 
recorder v e r t i c a l  accelerometer system t o  conform t o  t h e  Federal Aviation 
Regulations. 

On June 14, 1972, t h e  Board furfcher recommended t h a t  t h e  Federal 
Aviation Administration: ( 1 )  amend FAB 121.309 t o  provide a more 
appropriate bas i s  f o r  determining t h e  number, type, and locat ion of 
f i r s t - a i d  kits required on a i rp lanes  capable of carrying more than 25 
persons; and ( 2 )  upgrade t h e  required f i r s t - a i d  k i t  contents t o  ensure 
s a t i s f a c t o r y  capab i l i ty  f o r  treatment of f r a c t u r e s  and severe lacera t ions  
f o r  extended periods of time. 

Additionally, t h e  Board recommends t h a t  t h e  Federal Aviation Adninis- 
t r a t i o n  : 

Require t h a t  whenever t h e  passenger s c a t b e l t  l i g h t  is  
turned on, i r r espec t ive  of whether o r  not t h e  f l i g h t  
a t tendants  a r e  performing passenger service  du t i es ,  
they s h a l l  iiirnediately v i sua l ly  check s e a t b e l t s  and 
remind t h e  passencers t o  keep b e l t s  snugly fastened.  

BY THE NATIONAL TRAMSPORTATIOH SAFETY BOARD: 

/S/ JOIDI H. EEED 
Chairman 

/s/ FRANCIS H. McADAMS 
Member 

/s/ LOUIS M. THAYER 
Member 

/ s /  ISABEL A. BURGESS 
Member 

/s/ WILLIAM R.  1IAU3Y 
Member 

July  12, 1972. 



Attachment 

CREW IHTORMATION 

Captain Ecl-ward P.  McDonald, aged 56, held a i r l i n e  t r anspor t  r a t i n g  
c e r t i f i c a t e  No. 81311-41. A t  t h e  time of t h e  accident ,  he had accumulated 
a t o t a l  of 24,454 f ly ing  hours, of which 853 were i n  the  747. He had been 
on duty 6 hours and 30 minutes, 2 hours and 30 minutes of which w a s  f l y i n g  
time. H e  held a f i r s t - c l a s s  medical c e r t i f i c a t e  dated Ju ly  12, 1971, with 
t h e  following l imi ta t ion :  "Holder s h a l l  possess correc t ing glasses f o r  
near v is ion while exercising pr iv i leges  of  h i s  airman's c e r t i f i c a t e .  
Captain McDonald had completed h i s  l a s t  proficiency check on September 29, 
1971, and h i s  last l i n e  check on November 23, 1971. 

F i r s t  Of f i ce r  W i l l i a m  C .  Naftel ,  aged 32, held commercial and ins t ru -  
ment c e r t i f i c a t e  No. 1393866. A t  t h e  time of t h e  accident, he had 
accwulated  a t o t a l  of 5,986 f l y i n g  hours, of which 8 9  vere i n  the  747. 
He had been on duty 6 hours and 30 ninutes,  2 hours and 30 minutes of which 
was f l y i n g  time. He held a f i r s t - c l a s s  medical c e r t i f i c a t e  dated 
Novetnber 23, 1971, Â¥wit no 1iniita'ti.ons. He had completed h i s  last prof i -  
ciency check en October 8, 1971, and h i s  last l i n e  check on October 21, 
1971. 

Fli&hL Engineer Janes R. Johnson, aged 51, hela coimnercial and ins t ru -  
nent c e r t i f i c a t e  No. 1303119, f l i g h t  engineer c e r t i f i c a t e  No. 1134.552, and 

' 

airframe and powerplant c e r t i f i c a t e  No. 96169. A t  t h e  time of t h e  accident ,  
he had accumulated a t o t a l  of 20,539 f l y i n g  hours, of which 881 were i n  the  
7117. He had been on duty 6 hours and 30 minutcs, 2 hours and 30 ~ninutcc of 
which was f ly ing  t i n e .  He helrt a second-class medical c e r t i f i c a t e  with no 
r e s t r i c t i o n s .  He had completed h i s  l a s t  proficiency check on September 25, 
1971, and his last l i n e  check on June 17, 1971. 
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