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SPECI NOTICE

I [ Rt - - s wee

Th’.s report nontains the essential items of informae
tion relevant to the probable cause{s) and safoty messages
to be derived from this aceldent/incident. llowaver, for
those having @ need for more detailed information, the
original factual rgport of the accident/incident is on
file in the Washington office of the National Transportae
tion Safaty Board, Upon request, the report will be
reproduced commerclally at an average cost of 15¢ pes
page for printed matter and 75¢ per page for photographa,
plus postage. (Minimum charge $1,00,)

Copies of material ordered will be mailed from the
Washington business firm which holds the current contract
for commercial reproduction of ths Board's public files,
Billing 1is direet to you by that: firm and includes a 82,00
usar service charge by the Board for special service.

This charge 1s in addirtion to the bill from the commercial
reproduction firm,

Requeste for reproduction should be forwarded to the:

National Transportation Safety Board
Office of Goneral Manager
Accldent Inquiries & Records Sectfion
Waghington, D, C, 20591
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Natlonal Alrlines, Inc., Flight b, a Boeing Th7-135, NTTTT2, was a
schaduled passenger nonstep flight, operating from Mliami Internabional
Alrport, Mlami, Florida, to Los Angeles International Alrport, Los Angeles,
California. At departure from Mismi on Junuary b, 1972, there were 317
passengers and s crew of 13 abosrd Flight hi.

Departure, climb, and initlial crulse at asslgned Flight Level 310
(L 310) were routine. |

At 1314 ¢.s.t., appreximately 50 miles southeast of Lake Charles,
Louisiana, one Jjolt of bturbulence waes enccuntered. Crewmembers on the
flight deck and in the forward section of the alrcraft cabln described
the Jolt se light to moderate Ln intensity. In the rear cabin, the Jolt
was much more severe, Thirby-elght passengers and four stewsrdessges
sustalned itjuries which ranged torom minor to serious.
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After determliuing that weather conditlons in the immedlate wree were
not favorable for Jdanding, and after receiving assurasnce from two physi-
ciung atbtending to the injured thwt there would be no danger 11 more
exbtensive treatment was not sdministered Immedilalely, the captain decided
to continue the £light to l.os Angoles.
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After requestling end receiving preferential air traffic control
handling, Fileght 41 peoceeded te Livs Angsles International Alrport and
landed at 1485 F.s.t.
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PROBABLE_CAUSE

The National Transportation Safely Board determines that the probablea
cause of this acclident was an encounter with sharp-gust convactive Surbu-
lence during flight in instrument meteorologicsl conditions while numerous
oceupants of the alrcralt were unsecured by seatbelts even though the
seatbeli sign was Llighted. The Foard alsc determines that a number of
bessengers were Injured because priorily wes given by the stewardesses to
regular passenger service duties rather than tu the enforcement of sest-
belt usape.

RECOMMENDATIONS

Jubsequent to the Investigeatlon of a previous B-T47 accident inrolving
turbuience, the Roard recommended to the Federal Aviation Administration
imprevemants or corraective actlion concerning seatbeld dlscipiine and alr
carrier policy on deviation of flight. Those recommendations apply aqually
in this caso.

As o result of the current investipguntion, the Board has recommended
that a reevaluntion be made of the installation of Sundstrand flight deta
recorders on Ty alrersft, that the Sundstrand flight data rezorder vertl-

cul-pccalerometer system be modified, and that u reassessmant be made of
the number, type, and locetion of required first-ald kits and of the adle-
quacy of the filrst-anid kit contents, Additionally, the Board recommends
that the Federal Avietion Admirstroation require that whenever the passenger
sentbelt light la turned on, lirvespective of whether or not the flight _
attendants are performing passenger service dutlies, they shall immediately
visvally check seatbelts and remind the passengers to keep belis snugly
fastoned,
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INVESTIGATION

Nestionel Airlines, Inc., Plight 41 (NA 41}, & Boelng TUT-135, W{TTT2,
was o regularly scheduled passenger flight between Miaml Internationsl
Alrport (MIA), Florida, and Los Angeles International Alrport (LAX ),
Californla, on January b, 1972. "There were 317 passengers and a crev of
13 alosrd the flighl.

Yepartura, climb, and initlal crulse at peaigned Flight Level 310
(FL 3.0) were voutine.

Ta the viclnity of Savesotas, Florida, the cspteiln turned off the seat-
belt sign and made a publlice-address gystem announcement to buat effect. He
also advised the pascengers that they would be flying through a cold front
slong tae Loulslana-Texss coastline, prior to which he would turn the seabte
velt sign on, and that he would expect the passengers to retuen to thedr
seats srd fasten thely sestbelts.

The flight entered insitrument meteorologleal conditions In the fcam of
a clrrus cloud layer located in advance of the cold front. No turbulence
was encountered. The seabbell slgn was turned opn and an announcement ‘was
made by the captaln to the effect that the Tlight was entering the cold
front area and all passengers should take thelr scate and fasten tholr
seatbells . At the same time, the captain informed the stowardesses to
continue serving lunch wntil such time as he turned the "no smoking” sigh
on ond mode an announcement for them to take their geots and fanten thelr
peptbelts.

Pyo individunl stewardesses made three or four additional "Take your
seat and fasten your seatbelt" announcements, lnasnuch as gome pussengers
had not complied with the cuptain's request,

At approximately lBlhg'&/ approximately 50 miles goutheast of lake
Charles, Lowlslann, ot FL 3L0, one jolt of ‘turbulence was exporienced
which was later described by crewmerbers who were on the (lignt deck and
in the forward sectlons of the pussenger cabin as light to moCerste in
fotensity.

Shortly, thercafter, the supervisory ghewardess called the flight
deck to advlise the ceptaln that several persons were Injured in the rear
cabin.

The capbaln procecded to the rear cabin to mesess the sltuntlon and
found that ", . . soveral persons had been Injured, food had been splllad,
ete."

T/ "RIT $imes wsed hercin are central. standard Fime tased on the 2l-hour

clock.
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The captain returned to the flight deck and contacted the Natlonal
Alrlines Flight Control Dispatcher ln Mlami, advising him of the injuries
and requesting the weather conditions for » possible landing at several
alrports Iin Texas., After determining that weather, fileld conditions, and
ground handling capabilities were not favoreble ab the Texss alrports sud
- after consulting with the injured passengers and with the two physirians
S - who were tresting the Injured to ha assured that no one with severs injury
. wags 1n immediste danger, the captain declded to continue the flight to
| Los Angeles. '

At 1353:30, NA hl advised Houston ARTCC of the injured passengers )
: and cabin-crew personnel and of the f£light's intentlon to continue to

L Los Angeles. At the same time, Inertial Navigation System routing direct

to LAX was requested. Houston ARTCC was uneble to approve this requast

because of restricted areas alony the direct route. NA 4l was later

c%eared direct to LAX after passing the restricted areas and landed at

1625,
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Arbulances and alrport fire department personnel met the alreraft
vhen it texled to its asslgned gate. Uninjured and less serlously injured :
passengers deplaned first, followed by the moxe seriously Injured. :

Tn all, 38 passengers, including one chlld under 2 years of age, and
four stevardesses had suffered minor to seriouws injurlec. Four psgsengers
and one stewardess were hospitelized, The other inJured persons recalved
smergency room care whd were roeleased,

The high-level clgnitficant weather prognositlc chart, which had a 5

o verlfyling wime of 1200, showed a cloud luycr tn the area of the accldent i

N with bases at 77,000 feet and tops at 36,000 feet and a few cunulonimbus 5
3 clouds with tups gt 36,000 feet. The chart contalned a note ss follows:

Unloeps otherwise Indicated, thunderstoime and cumulotimbus
imply moderate to greater twhulence and lcing.

An avistion ares forecest, lssued by the Naltlonal Weather Service
Forecast 0ffice et New Orleans, Lowisiana, at 0640, valld from 0700 to
1000, contdned # STGME ?j/ as follows:

Loulsiena, Misaslssippi, Alebeama, Florlda west of 45 degreess,
coastul waber} scabttercd to numerous embedded thunderstorms
in lires, with a few severe thundorstorms likely, tops '
B5,000, OT00-1300,

A AV £ R e 50 T T

The pllol had recetved s briefing on thic SIGMEV, along with other
weather informaticn pertinent to MA hl's route ¢f flight, prior to
deporture from MIA.

mm e e G A R

M/ An sdvisory converning wenlher of such severlty ae to be potentially
hazardoue to all catepgories of alreraft,
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Because of this acclident and other turbulence ancounters experienced
by Boeing TUT (B-T47) aircraft which also rosulted In passenger injury and
because of the recency of design and operstlon of the new, wlde~bodled Jet,
the Board requested that The Boelng Co. Initlate a special simulation study
%o determine 1f the B~TU7 exhiblts asny special sensitivity to turbulence,
The resulta of the sbudy were comparsd with Boeing data obtalned during the
B-Th7 fiight-test gust load survey program. This latter data tended to
substentiate the results of the simuletion study. The B-Th7 study results,
along with similar data relating to the B-"107 alreraft, were submlited to
the Eoard., The findings were as follows:

1. When encountering s vertical gust, the alrcraft tends bo
piteh about the center of gravity (c.g.). This pliching
moment 18 coupled with the vertical translation, resuliing
in & variation of the peak-losd factor applied along tho
fuselage. In the case of a downdraft, where & negative
lond factur is applled at the alrcraft c.g., the accompany-
ing pltching accelaration causes o reduction of the load
forward of the c.g., whereas the load foctor aft of the c.g.
1s amplified. !Whis cheracteristlc is typleal for all alr-
eraft. Tor the B-TUW7, considering the fuselage as a rigld
body, incremental acceleretions at the aft fuselage station
can exceed those at the pllot stavlon by a factor of 1.5.

2, The higher frequency sercelastic eflect of the fuselage
gtructure does not contribute signlficantly to the
{njury-producing displacement csused by a turbulence
encountar.

3, The B-T4T7 subtopilot, when operating in any mode, tends to
decrease the pltching acceleration, thus decrensing the
varistlon of peak~load fuctors along the fuseluge.

L. The response of the B-T4T is predicteble and very silmnlloy
ko the response of the B-TOT when subjected to the gust
gpactrum.

The Board's investigstion further determined that the Sundstrand Dato
Oontrol ARINC Lh2 Plight Dats Recorder lInstalled on NA h1 was not recording
vervical scceleration properly. Tests, recommended by tine Board and
performed by The Boeing Company, indlcated that the Sundstrand vertical-
sccelerati n recordlng is abttenuated sbove a vibratory environment of L.0
ayeles per second on TUT aircraft.

‘Pywo First-ald kits of the type required by Scction 121.309 of the
Federe) Aviation Regulations werc oxn board NA 41 and were utllized.
Additlonally, supplies contalned in a supplemeniol Netional Alrlines kit
were used. Ytotements vegurdiung the insdequacy of the firet-ald supplies
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were made by the two physiclang and a nurse who pttended to the injured
passengers, by four passengers (two of whom were tnjured}, and by &
deadtheading stewardess from another airline. Detficlencies included two
{tems which are not presently reguired by regulation: adheslve tape and
maberial for splints. Additionally, large pauze comvresscs and large
triangular bandages, presently required by regulation, were not included
in sufficlent quantity. '

ANALYSIS

Except for a 3-hour takeoff delay becausa of msintenance difficultles,
the flight of NA W1 wes poublne wibil Lte encounter with turbulence
southeast of Leke Cherles, Louilslana.

Weather raday photographs teken at Iake Chsrles, Loulslana, wlthin
1 minute of the estimeted accident time, showed an extensive area of
weatther activity to the southeast of Lake Charles at a distance of 50 to
100 miles.

Accordingly, the Safelty Board concludes that, even though the alrcratth
was clear of the heaviest precipitation areas deplcted on the aircraft's
radar at the time of the encounter, the sircraft was within the lufluence
of the strong vertical wind currents commonly fcund in and around thunder-
storm activity.

Subsequent to the accident, the flight data recorder unlt wag gub jected
to tests by The Boelng Company to verlfy its abilily to respond to charac-
teristic inpubs. Mhe vertlcal-acceleration channal was Tound to have exces-
aive damplng. Th~ Board concludes that the recorder failed to respond o
the pertlnent inputs, and further, that the unit s installed dld not comply
with Sections 121.343 and 37.150 of the Federal Aviation Regulations.

The sbsence of & valld vertical-acceleration tiace on the light data
recorder preciuded a determination of the magnltude and Hime history of the
forces acting on the aft portion of the fuselage In the urea wherc the
pessengers and stewardessed were Injured. A review of injuries and
statements of unresbrained passengers and stowardesces disclosed that the

aft section was subjocted to an accelerantion acting downword and to the left.

According to crewnember and passenger statements, the seatbelt slgn

had been turned on apvroximetely 30 minutes prior to the twrbulence encounter.

However, as the flight had remuined smocth priow to the Jolt, the capbain
had no reason to Lpsbruct bhe stewsrdesses to suspend moald corvice ond be
seated., Crnsequently, four stewardasses locatoed In the att comch sectlons
were preparing meal service when the Jolt was encountered. This accldent
vividly 1 ustrates the risk cobly attendants ropulorly must contend with
when they are engoged in nomal cabln dutles and turbulence is encountered.
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All injurles were sustalined by passengers ond crevmerbers in the two
aft comch sectiong of the alreraft. Most of the passengers who recelved
injuries were in thelr seats with the seatbelts elther unfastened or

fastened loosely.

tnstructions contained in the Notional Airlines Slewardess Manunl
regarding "Regulations” state:

Whenever Lhe seatbelt sign is turned on, the oppropuolate
(Muxbulence or Dascending) announcement st be moda.
Yeatbelts must be checked.

Accordingly, the Board concludes that precccupation with en sbtempt
to provide acceptable meal service und an extenslve timo period (30
minutes ) of scatbelt sign 11lumination prevented the coach section
stevardesses from malntelning cffectlve sentbelt élseipline 1n the two
aft coach sections.

Becsuse of the reported deficiencios regarding First-ald supplies
onboaxd WA 41; in purblcular, regarding adhesive Lape, large gauze
compresses, largs trisngular bendages, and materia) for splints, the
Beard 1s concerned that emergoency medical supplies reguired on large
commerlical alrcraft are lnadequate In both content and quantity. As the
number of passengers increases, B0 should the required number of [irst=
ald supplies to provide properly for in-fiipht situatlons which may
srise. Lilkewise, the flrst-ald kit contenbs should be broadened %o
jnelude those items requlrea to care for injuries of a rore serious
ngture.

PROBABLE CAUSK

The Notional Transportation Safety Ponrd deterndnes thot the
probuble cause of this accldent was an encounter with sharp-gust cons
veohive turbulence during £light in instrumenrt metcorologlanl condltlons
while mmerous ccoupants of the alreraft weru unscoured by seatbelts
even though the seantbell slgn was liphted., The Board also determlines
that & nurbeyr of pas3engers were inJured because priority was plven by
the stowardesses to egular passenger service dubies rather than to the
enforcenent of scutbelt usage.
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RECOMMENDATLONS

Cubsequent to the dinvestigouelon of o previous B-T47 accldent
involving turbulence, the Netional Transporiation Safety Board
recommended to the Federal Aviation Admlnigtration improvements or
corrective action concerning seatbelt discipline and alr carricy
policy on devietion of flight. ‘

As a result of this investigatlion,on Ap~il 19, 1972, the Beard
racommended thet the Federal Aviation Admlnlstratio.: (1) reevaluate
the installation of Sundstrand recorder on B-TW aircraft, and (2)
{sgue en Alrwvorthiness Directive requiying modificetion of the Sundstrand
recorder vertlical accelerometer system to conform to the Federal Avistion
Regulations . -

On June 1k, 1972, tr: Board further recommended thet the Federal
Aviation Admindetrvation: (1) amend FAR 122,309 to provide a more
appropx'ate basls for determining the mut s, type, and location of
Pirst-ald kite required on airplanes ¢ ipsblo of carrying more than 25
persons; and (2) upgrede the required flrst-eid kit contents to eusure
aatisfactory capsbility for treatment of fraciures and severes lacerations
Tor extended periode. of time. '

Additionally, the Board recommends that the Federal Avistion Adminis«
tration: ' - 0

Require that whenever the passenger seatkalt Light is
turned on, irrespective of whether or not the flight
attendants are performing passconger service dutles,
they shall lmmedintely visuall} chack geatbelts and
remind the passengers to keep belts snugly fastened.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED
Chalrmen

/6/ FRANCIS H. McADAMS
Menmber '

/e/ 1OULS M. THAYER
Member

/s/ TISABEL A. BURGESS
Momber

/e/ WILLIAM R. HALEY
Member

July 12, 1972,
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CREW_INFORMATION

Captain Edward P. McDonald, aged 56, held airline transport rating
certificete No. 813LL-hl. At the time of the accldent, he had accumulated
o total of 24,454 flying hours, of which 853 were in the T4T. He had been
on duty 6 hours and 30 minutes; 2 hours and 30 minutes of whlch was fiying
time. He held a first-class medical cerbificale dabed July 12, 1971, with
the followiag 1imitation: '"Holder shall possess corvecting glasses for
nesr vislor while exercising privileges of his alrman's certificate.
Captain McDonald had completed his last proficlency check on September 29,
197L, and his last line check on November 23, 1971.

Pires Officer Willism C. Naftel, aged 32, held commercial and instiu-
ment certificate No. 1393866. At the time of the accldent, he had
accumulated a total of 5,986 flying hours, of which 892 were in the THT.
He had been on duty 6 hours and 30 minutes, 2 hours and 30 minutes of which
was flying time. He held a flrst-class medical certificate dated
November 23, 1971, with no limitations., He had completed hig last profi=-
clency chack on October 8, 1971, end his last line check on October 21,
1971, | ' '

Flight Engineor James R. Johnsun, aged 51, held commercial and instru-
ment certi icate No. 1303119, flight engineer certificate No. 1134552, and
sirframe and powerplant certificste No. 96169, At the time of the accident,
he had sccumulated s total of 20,539 flylng hours, of which 88l were in the
7. He hnd been on duty 6 hours and 30 minutes, 2 hours and 30 minutes of
yvhich was flying time. He held a second-class medical certificate with no
rapbrictions. He had completed his lact proficiency check on September 25,
1471, and his last line check on June L7, 1oL,




