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PECLAL NOTIC

=

This report contains tho essential items of informa-
tion relevant to tha prohable cause(s) and safety messages
to be dorived {'rom this accident/incident. However, for
those having a need for srore datailed information, the
original factual report of the accident/incidaent is on
file in the Washington office of the National Transporta-
tion Safaty Board, Upon requeat, the report will be
reproduced commercislly at an avarage cost of 15¢ per
page for printed matter and 75¢ per page for photographs,
plus postage, (Minimum charge $1.00.)

Coplas of material ordered will be malled from the
Washington tusiness firm which holds the current contract
for commerclal reproduction of the oard's public files,
B11ling {6 direct to you by that firm and includes a $2,00
user service charge by the Board for special service.

This charge s in addition to the bill from the commercial
repreduction firm,

Requests for reproduction should be forwarded to the:
National Trausportation Safety Board
Office of Genaral Menager

Accident Inquiries & Records tection
Washingto.., D, C, 20591
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, C. 20591
AIRCRAFT ACCIDENT REPORT

Adopted: May 3,1972

PAN AMERICAN WORLD AIRWAYS, INC.
BOERING 747-121, N739PA
NEAR NAMTUCKET, MASSACHUSETTS
November 4, 1970

SYNOPSIS

Pan American World Airways, Inc,, Flight
114, a Bocing 747-121, N739PA, was a sched-
uled passenger flight originating at John F.
Kennedy Incernational Airport (JFK), New
York, on November 4, 1970, Its destination was
Orly Airport, Paris, France. There were 148
passengers and a crew of 15 aboard the flight,

The takcoff at 2117 e.s.t. was uncventful, The
flight had been cleared to 31,000 feet, and
turbulence during the climb to approximately
27,000 feet was duscribed by the flightcrew as
m occasional “‘nidble.” At approximately 2146
c.s.t, the aircraft encountered moderate to
bricfly seveee turbulence at about 27,000 feet as
it passed Nantucket, Massachusetts. During the
encounter, which lasted approximately 4 min-
utes 10 seconds, 21 passengers and two stew-
ardesses sustained injuries which ranged from
minor to serious. The scatbelt sign was on at the
time of the encounter and had been on since
takeoft,

At 2207 e.s.t., the flighterew requested clear.
ance back to JFK Airport and later reguested
and received preferential air trafile conteol
handling. The aircraft landed on Runway 31K 2t
2339 es.t.

The National Transportation Safe.y Board
determines that the probable cause of this
accident was the entry of the aircrafi into an
area of moderate to briefly severe t- sulence
associated with convective activity while numer-
ous occupants weee uasccured by seathelts, even
though the seatbelt sign was lighted.

As a result of the investigation of this
accident, the Safety Board scnt a lerter to the
Federal Aviation Administration on April 28,
1971, recommending improveients or correc.
tive action in the following areas: scatbelt
discipline, Boeing 747 overhead bin locking
mechanisms, cconomy seat headrests, narrow
aisle stretchers, and air carrier policy on devia-
tion of flight. 'The Administrator’s respanse on
May 7, 1971, indicated that appropriate action
had been taken on most of the Board's recom-
mendations, and that action had been initiated
on the remaining items. Copies of the Board's
letter of rccommendation and the Administra-
tor’s resporse were alwo transmitted to inter-
ested partics, ssch as operators of the Bocing
747, approptiate airport raanagers, The Bocing
Company and the Flight Safety Foundation, for
their informatinn and consideration,

INVESTIGATION

Par Amerivar World Ainvays, Inc. (PAWA),
Flight 114, 4 Boeing 747.121, N739PA, was a
regulasty scheduled pastenger flight between
John F, Kennedy Internitional Airport (JFK),
New York and Orly Airpore, Paris, France, on
November 4, 1970, There were 148 passengers
end a crew of 15 abcard the flight. The
scheduled departiare time from JER was 2030,
In accordance with company policy and pro-
cedures, tite crew was pravided with appropriate
dispatch information inciuding the current and
forccast en route weather, The flight departed

VALL times herein ire eastern standasd based on the
24.hour clock.




from the terminal at 2044 and took off on
Runway 4L at 2117,

According to the crew, the climbout was
rormal and turbulence was described as an
occasional “nibble.”” The autopilot was on head-
ing mode during the climb, The number 1
airborns weather avoidance radar “spoked” bad-
ly when fiest turned on and was deemed
unusable. The number 2 radar was turned on
and function.ed properly according to the crew,
The captc'n reported seeing lightning o0 the
north (left) and the radar showed some cells
about 40 miles to the Icft,

PAWA Flight 114 had been cleared to 31,000
feet via Jet Route J62 to Nantucke: and 1585 to
Yarmouth, Nova Scotia, and accotding to the
flightcrew was climbing through 28,000 feet
over Nantucket when severe turbulence was
encountered.

When the severe turbulence was encountered
at 2146, the caprain changed the autopilot fram
heading mode to turbulence mode and made a
power teduction, The captain stated that he
reinained close to the controls during the
descent, after placing the autspilot on turbu.
lerice mode; however, he did not interfere
because the autopilot was doing an excellent job
of maintaining attitude,

At 2147 Boston Air Route Traffic Control
Center was advised by Flight 114 that it was in
an arca of turbulence and was descending
through an altitude of 25,000 feet. During the
descent, the aircraft reentered vlouds and the
nacelle anti-ic® was turned on. At 2149, the
{light reported levelling out at 23,000 feer, At
approximately 2151, Flight 114 reported to
Boston Center that it was out of 22,500 feee and
commencing a climb, At 2204, the flight re-
ported level at 31,000 feet and Boston Center
replied, “Clipper 114, you are by the Davey
Intersection,? radar service is terminated, flight
level 310, contact Mcricton Center 133.5, gool-
night.”

At approximately 2207, Flight 114 requested
clearance back to New York from ‘he Moncton

 The Davey Iutersection is 150 nautical miles north.
cast of the Nantucket VORTAC,

.
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Control Center. That clearance was approved.
The flight subsequently requested vectors
around the turbulence from Boston Center and
later requested and received prefevential air
traffic control treatment. The flight returned to
JFK without further incident and landed on
Runway 31R at 2339,

The scatbelt sign was on at the time the flight
encountered the severe turbulence and had not
been turned off since the departure from JFK.
According to the stervardesses, some of the
passengers kad bean instructed personally to
remain scated; kowever, there were others who
were moving about in the cabin at the time of
the occurrence. There were no announcements
from the flight deck to explain why the seatbelt
sign had not been turned off, or how long it
would temain on,

After the aircraft landed, difficulty was
encountered in removing from: the aisle persons
suspected of having back injuries, because the
aisle widths were too narrow for standard
strexchers,

Twenty-onc passengers and two stewardesses
suffered injuries during the turbulence en
ceunter. Six passengers and one stewardess were
hospitalized. The other injured passengers were
given emergency rooin care and were released.

Two of the hospitalized passengers were
interviewed. Both of these passengers struck the
ceiling with their heads and then fell back down
into their scats, This occurred with the firse
excursion of the aircraft and they were able to
maintain their scated positions during the re-
maining turbulence,

The hospitalized stewardess was intetviewed,
She stated that she had started to prepare the
rear galley for beverage service when she fcht
seme mild turbulence. She observed that the
scatbelt sign was still on and started to return to
her seat. She had just stepped out of the galley
alcove arca when the initial severe turbulence
was encountered. She struck her head on the
ceiling and fell hard to the floor. Daring the
rema’ning period of turbulence, she remrained on
the fiocor and held on to se.t legs to prevent
being thrown about. She suffered a cerebral
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concussion and back sprain and was unable to
perform her dutics for the remainder of the
flight,

Injury information derived from passenger
questionnaires, crew stztements, and interviews
of hospitalized persons is as follows:

Location ) Scatbelt  Extent of
of Person  Position Used Injury
Row 31 Standing — Minor
Row 37 Seated No Serious
Row 41 Standing —— Serious
Row 41 Standing —— Serious
Row 43 Seated No Minor
Row 45 Standing - Serious
Row 49 Seated No Serious
Rear of

Aircraft Scated Yes Serious

Four persons standing in the forward portion
of the cabin (one in Row 7, two in Row 6 and
onc at the caockpit door} were uninjured, while
rhe eight injured persons described above were
located aft of the midline of the cabin, The
locaticn of the other injured passengers is not
known,

After the aircraft landed, it was inspected in
accordance with the manufacturer’s recom.
mended procedures and no discrepancics wete
noted except for minor cabin interior trim
damage. During the turbulence encounter, sev.
eral overhead storage bins dropped open, spilling
their contents into the cabin, and several head-
tests in the economy section became detached
from their seat units, The aiveralt was released
for service after appropriate repairs and replace-
ments, Included in the items teplaced 'vere the
receiver/transmitter unit and the waveguide
switch of the number 1 weather avoidance radar,
since the flighterew had reported the namber 1
radar set to have been unusable,

According to the dispatcher’s release, the
gross weight of Flight 114 at takeoff was
616,200 pounds and the computed center of
gravity was 17,5 perceat MAC (Mcan Acro-
dynamic Chord). The estimated gross weight at

the time of the accident was 590,000 pounds.
Tire estimated fuel load was 187,000 pounds.

The total gross weight was less than the
allowable gross weight of 710,000 pounds and
the c.g. (center of gravity} was within limits.

The landing gross weight of 547,200 pounds
was below the maximum allowable gross weight
of 564,000 pounds.

The 2200 surface weather chart showed a
decp low-pressure system centered near New
York City with an occluded front extending
castward from the low-pressure center to about
50 miles south of Nantucket, then southeast-
ward,

The 1900 500-millibar chart showed a decp
low-pressure system centered over Chesapeake
Bay, with the axis of maximum southwesterly
winds located well to the east of Nantucket.

The 1900 300-miliibar chart showed a decp
low-pressure system centered over northwestern
North Carolina with the axis of maximum
southwesterly winds located east of Nantucket.

Surface weather observations fiom selecied
stations were, in part, as follows for the times
indicated:

Nantucket

2055, Record Special, measurcd 1,700 feet
overcast, visibility 5 miles, modcrate rain,
wind 090° 15 knots, altimeter setting
29.49 inches.

2155, Record Special, measured 700 fect
overcast, visibility 4 miles, moderate rain,
wind 090° 12 knots, alimeter setting
29.43 inches, pressure falling rapidly.

New Bedford

2100, measured 1,200 feet owrcast, visibii.
ity 7 miles, very light rain, temperature
51°F, dew point 48°F, wind 080° 8 knots,
altimeter setting 29.53 inches.

2200,Record Special, measured 500 feet
overcast, visibility 5 miles, very light rain,
fog, temperature 50°F, dew point 50°F,
wind 090° 7 knots, altimeter setting esti-
mated 29.47 inches, ceiling ragged.

Hyannis

2100, estimated 6,000 feet overcast, visibal.
ity 8 miles, light rain, temperature 51°F,
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dew point 43°F, wind 070° 10 knots,
altimeter setting estimated 29.52 inches,
pressure falling rapidly.

2200, estimated 5,000 feet avercast, visibil-
ity 7 miles, light rain, temperatare 50°F,
dew point 46°F, wind 070° 13 knots, gusts
18 knots, altimeter setting estimated 29.45
inches, pressure falling rapidly.

A pilot weather report contaired in the
Boston 2225 pilot report summary follows:

Nantucket at 2200 at Flight i.evel 330
severe turbulence, necessary to descend to
Flight Level 220, VC10.

The Brunswick, Maine, 2140 radar weather
observation showed, in part a broken area of
weather echoes generally northeast of Nantucket
with the southwest cdge bordering the area
where the tucbulesice encounter occurred,

The New York City 2143 radar weather
observation and the associated radar overlay
showed that at about the time of the turbulence
cncounter; Flight 114 was flying through area
described, in part, as follows: broken area of
echoes  containing  thunderstorms  producing
heavy rain showers, no change in intensity last
hour, maximum tops of dectectable moisture
26,000 fcet, most tops below 20,000 fect,
system moving from 1£0°, 15 knots.

The New York and Portland, Maine, 1900
winds aloft observations were in part, as follows:

Height
(thsds, ft. Direction  Velocity
msl) {Ctrue) (kts))
New York
25 140 35
27 140 28
28 140 26
30 185 38
Portland

25 220 27
28 220 25
3o 220 35

Mean sea level

The New York 1900 radiosonde ascent
(below 29,500 fect m.sl) generally showed
intermittent lay:rs of condiricnally unstable and
stable air with mostly moist conditions except
for dry air above about 25,000 feet m.s.). The
freczing level was ncar 6,800 fect m.s.k. and the
tropopause was near 29,400 feet m.s.l.

The urca of forecast responsibility of the
Weather Secrvice Forecast Office at Boston in-
cluded Northeastern New York, Maine, New
Hampshire, Vermont, Massachusetes, Rhode
Island and the coastal waters. The aviation area
forecast issued by that office at 1940, valid for a
12-kour period beginning at 2000, called in part,
for a chance of embedded thunderstorms devel-
oping over Massachusetts, Rhode Island and
adjacent waters, with flight precautions recom.
mended because of low ceilings and visibilities,
as well as tucbulance. The forecust indicated
various cloud layers to 30,000 feet, rain and fog
restricting low.level visibilities, and scattered
thunderstorms  developing to 35,000  feet.
Moderate icing was anticipated in clouds above
7,000 feet over southcastern Mascachusetts.
Occasional modcrate turbulence was expected
below 20,000 feet over southern New England,
developing northward, with moderate clear air
turbulence forecast to develop between 20,000
and 40,000 fect over New England and the
coastal waters,

The Weather Seivice Forecast Office at New
York issved an inflight Advisory, SIGMET Lima
1, vaiid from 1600-2200, which described an
active arca of thupderstorms, called for tops
40,000 to 45,000 feet, isclated tops to 55,000
feat and forecast the area to move uorth-
notthwest at 20 knots. The area delincated was
lying generally south and east of Nantucket:
however, the direction of movement was tovvard
the area of the turbulence encounter.

The Weather Scevice Brieling Office at JFK
provided weather documentation for the flight,
which included appropriate terminal forecass,
significant  weather  prognostic  charg,  300.
millibar  prognostic chart, and tropopause-
vertical wind shear prognostic chart, The signifi
cant weather prognostic chart forecast moderate
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turbulence below 37,000 feet over the area of
concern,

A reaw -t of the flight data recorder showed
that the aircraft was in an arca of turbulence for
approximately 4 minutes 10 seconds, The maxi-
muem intensity occurred during the first 10
seconds when “‘g" forces of approximately plus
1.65 to minus .83 were encountered,

The altitude trace showed that the aircraft
was climbing through 27,150 feet when the
turbulence was encountered. Approximately 8
seconds later the aircraft was s:ilrdimbing and
was passing through 27,300 fect, when the
ntaximum intensity occurred. The aircraft con-
tinued to climb for 17 scconds and reached a
maximum altitude of 28,270 feet. The aircraft
then began a descent that continved to 22,800
feet and coincided with the end of the turbu.
lence,

The indicated airspeed trace showed the
airspeed to have been 354 knots at the time of
the initial cacounter, The airspeed decreased
during the next 8 seconds and was ncar 343
knots when the maximum intensity of the
turbulence was encountered. The airspeed varizod
considerably during the turbulence encounter
and reached a low indicated airspeed of 278
knots 33 seconds before the turbulence ended.

The Boeing Company's FAA (Federal Avia
tion Administration) Approved Airplane Flight
Manual for the B-747 rccommended the follow-
ing procedure for penetrating severe turbulent
air:

Flight through severe turbulence should be
avoided, if possible. When flying at 30,009
fect or higher, it is not advisable to avoid a
turbulent area by clinbing over it, unless it
is obvious thar it can be overflown well in
the clear. For turbulence of the same

intensity, greater buffer  margins  are
achieved by flying the recommended
speeds at reduced altitudes,

Air speed should be approximately 280
knots 1AS or 0.82M, whichever is lower,
Severe turbulence will cause latge, and
often rapid varistions in indicated airspeed.
DO NOT CHASE T'HE AIR SPEED, Engine

ignition should be on. Make an initial
thrust setting for the target airspeed.
CHANGE THRUST ONLY IN CASE OF
EXTREME AIR SPEED VARIATION.

Use of the autopilot turbulence peneteation
mode is rccommended for autopilot opera-
tion in severe turbulence. In this mode the
attitude and rate gains are reduced. Addi.
tionally, use of the yaw damper with the
autopilot “TURB” mode will aid in main-
taining stable contro! and in reducing
structural loads,

The recommended procedures for manually
controlled flight in severe turbulence are:

Attitude

Maintain wings level and the desired pitch
attitude, Use the attitude indicator as the
primary instrument, In extreme drafts,
large attitude changes may occur, DO NOT
USE SUDDEN LARGE CONTRO} IN.
PUTS. After establishing the trim setting
for penctration speed, IX) NOT CHANGE
STABILIZER TRIM.

Altitnde

Allow altitude to vary. Large altitude varia-
tions are possible in severe turbulence.
Sacrifice altitude in order to maintain the
desired attitude and dirspeed, “DO NOT
CHASE ALTITUDE.”

Subsequent to this accident, there have been
two other Bocing 747 turbulence-associated
accidents. One involved another PAWA flight
and the other involved another carrier. Accord-
ingly, the Safety Board's invescigation of this
accident inciuded an  engineering review of
B-747 airplanc structural response and autopilat
data, to ascertain what effect, if any, the
structural vibratory modes or the autopitot may
have had on the ultimate severity of the acceler-
ative loadings expericnced in tutbulence. Ac-
celeration frequeney response data supplicd by
the manufacturer indicated clearly the existence
of the fundamental wing modc at about 1 cycle
ser second {e.p.s.), and the fundamental fuselage
mode at about 3 c.p.s, Power spectral density
data disclosed no significant response differences
betwaen autopilot on and au topilot off, i.c., the




autopilot did not scrve to drive the fuselage or
to increase load factor as a result of clastic
structural iaterplay or resonance. Additional
flight test dota relating to aceelerations in
turbulence indicate that the elastic vibratory
response of the airplane structure may contri-
bute slightly to the steady state or “long term”
load factors experienced in turbulence. How-
ever, the incrtial effect of this response is rather
insignificant with respect to any large scale
physical displacement of objects or persons,
since the very short time period over which such
induced load factors ace minimizes their effect,
even in the worst case where a critically tuned
gust naight excite the structure

significant variation of load factor with
airplanc longitudinal station was also disclosed
during the investigation. A simulation analysis
by the manufacturer of B-747 and B-707 re-
spense to vertical down gusts of various shapes
and cquivalent maximum amplitudes of 50 feet
per sccond disclosed considerable similarity be-
tween the two airplanes, Load factors resulting
from the simulation were recorded for the pllot
station, the airplane center of gravity station,
and the aft pressure bulkhead station, It was
found that with the airplancs loaded at forward
center of gravity pusitions (1675 MAC), the ratio
of the incremental Toad fuctors sustained 2t the
aft pressure bulkhead to those experienced at
the pilot’s station was 1.5 for the rigid structure.
The variations in load factor stem from the
aircraft’s combined rotational and transhation
motions, It was estimated that this ratio could
increase to as much as 2.2 if the structure were
acted upon by a critically tuned gust, These
differing load factors at different longitudinal
positions might result in considerable variance in
a person’s response to, and interpretatior. of the
severity of the turbulence, depending on his
location,

ANALYSIS
PAWA Flight 114 of November 4, 1970, was

routine as it procecded toward Nantucket. The
Night was in and ot of clouds during the climb

to 27,150 feet, but was in the clear when
moderate to severe turbulence was encountered.

The scatbelt <ign was on constantly after
takcoff because of light turbulence encountered
during the climb, Most of the injurics were
sustained by persons not secured by scatbelts,
The passengers probably began moving about in
the cabin because of the extended period of
time the seatbelt sign remained on, with only
light tarbulence expericnced and because o
explanation fiom the flight deck was made asto
why the seatbelt sign had not been turned off.
PAWA policy permits stewardesses to move
about in the cabin at their own discretion when
the scatbelt sign is on, except when specifically
requested by thie camain to remain seared,
Several stewardesses, as well as passengers, were
out of their scats when the turbulence was
encountered. It has nog been determined if the
failures of the averhead bins ot the detached
headrests contributed to individual injuries.

The  manufacturer’s recommended  severe
turbulenze penctration speed for the B-747 is
280 kiots or 0.82 Mach, whichever is lower, and
it is also recommended that the autopilor be
used on tuinbulence penctration mode.

The light turbulence encountered during the
climbout was not indicative of the jolt which
was suddenly encountered at 27,150 feet and
could expliin the pilot’s use of climb airspeed,
rather than severe turbulence penetration speed,

The fight data recorder readout indicated
that the airplane, on a chmbmg path averaging
up to 6,000 feet per minute over a period of
seven secoids, entered an arca of moderate to
severe tutbulence and almost immediately en
countered a severe downdratt resulting in
negative foad factor of approximately minus
B3g. This was followed less than two scconds
later by an updraft which cause t e positive load
factor of 1.65g. The changes in altitude and
airspeed were orderly after the initial encounter
as a result of crew actions. The aircraft was
under control at all times,

The Safety Board's investigation showed that
the dynamic response characteristics of the
structure and autopilot are sufficiently isolated
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so that no adverse interplay occurs during
tutbulence, The effec: of the structura] vibra.
tory modes may result in slight additions to the
peak *“long term" ioad factors sustained, but the
physical displazement of passengers is negligible,
According to the caprain, a péwer reduction
was made about the same time that he changed
the autopilot to turbulence mode. ‘The Board
slieves that the loss of altitude shown in the
flight recorder readout reflected the power
reduction while the autopilot was in the turbu-
lence mode position, It is believed that the
power reduction was made in an effort to slow
down to the recommended 280 knot turbulence
penctration airspred. Duing the three minutes
after the beginning of the turbulence the flight
recorder reflects a decrease and steadying out of
airspeed at 280 knots and a loss of altitude from
about 27,850 feet to 23,960 feet followed by a
marked reduction in the descent rate, finally
levelling off at about 22,800 feet at 280 knots.
The turbulence encounter took place abead of
an occluded front and within an area of convee-
tive activity, The Board considers that even
though the aircraft was clear of clouds at tne
time of the encounter, it was near the tops of
cumulus buildups where strong vertical currents
existed.

May 3. 1972

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/sf  JOHN H. REED

PROBABI.E CAUSE

The National Transportation Safery Board
determines that the probable cause of this
accident was the entry of the aircraft into an
area of mouderate to briefly severe turbulence
associzted with convective activity while numer-
ous occupants were unsecured by seatbelts, even
though the seatbelts sign was lighted.

RECOMMENDATIONS

As a resule of the investigation of this
accident, the Safety Board sent a letter to the
Federal Aviation Administration on April 28,
1971, recommending improvements and/or cor.
rective action in the following areas: Seathelt
Discipline, Bocing 747 Overhead Bin Locking
Mcchanisms, Economy Scat Headrests, Narrow
Aiste Stretchets, and Air Camrier Policy on
Deviation of Flight, The Administrator’s re-
sponse on May 7, 1971, indicated that appropri-
ate action had been taken on most or the
Board's recommendations, 2nd that action had
been initiated on the remaining items. (Sce
Appendices B and C.)

Chairm..a

OSCAR M., LAUREL
Member

FRANCIS H. McADAMS

Niember

LOUIS M, THAYER
Memnber

_|_§ABF.L A. BURG ES_§
Member




Appendix A

CREW INFORMATIOM

Captain James N. King held an Air Transport Pilot certificate number 49145.40. The date of
his last proficiency check was February 4, 1970. His first class airman’s medical certificate was
dated July 13, 1970, with the limitation that he must wear glasses when exercising the
privileges of this airman’s certificate. Captain King had a total of 16,145 flight-kours, of which
511 were in the Boeing 747,

First Officer Francis F, Storm held an Air Transport Pilot certificate number 513902, His
last proficiency check was May 13, 1970. His first-class airman’s medical certificate was dated
Januvary 20, 1970, with no limitations, He had a total of 5,034 Right-hcurs, of which 238 were
in the Bocing 747,

Flight Engincer Theare! Toles held a Flight Engincer certificate number 575001 dated May
15, 1967. He had a total of 13,945 hours, of which 438 were in the Bocing 747,

Mo
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Appendix B

UNITED STATES OF AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C.

ISSUED: Apil 28, 1973

Adopted by the NATIGNAL TRANSPORTATION SAFETY BOARD
at its offlce In Washington, D, €,
on the 7th day of Apnil, 1971

FORVARDED Y0:
Honorable John H. Shaffer

Administrator
Federal Aviation Adminic.ration
Department of Transportation

- A GRS E L I A L L ]

SAFETY RECOMMENDATIONA-71-25 thru 30

As a result of a recent incident involving a Boeing 747 which encountered severe turbulence,
six passengers and one stewardess were hospitalized, and 15 passengers and one stewardess were
treated for minor injuries. All injuries were the result of the severe turbulence encountered while
climbing through Hight level 280 at an indicated air speed of 280 knots.

‘the National Transporttation Safetv Board believes the following areas require review by
the Federal Aviation Administration:

Seathelt Discipline: During this a:cident, scatbelt signs were on throughout the fighe;
however, of two hospicslized passungers, one indicated she did not have her szatbelt
fastened, and another hid his scatbelt fastened, but it was very loose because he was

tioe able to take up the slack of the belt. Both of these passengers were injured when their
heads struck the cciling on the initial sharp de/vndraft but were able to maintain their

scated position during the remaining wrbulence encounter
The Safet r Doard recommends thae:

1. Seatbelt discipline be strictly enforced when the seatbelt sign is on, Attendants
sheuld make a careful visual inspection of all seatbelts before takeoff and offer
assistance to anyonc encountering difficuly with a snug fit. When the seatbele
o sign is on for prolanged periods. a public ad.%ess announce:nent should be made
N at regular intervals,
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747 Overhead Bin Failures: Durirg this encountzr with turbulence, several of the over-
head storage bins in the passerign compartment dropped open, atlowing their contents
to spill out. 1t is not knswn if these reportad failures contributed to ary injuries of cabin
cccupants. However, the Safety Board recommends chat:

2. Locking mechanisms be inspecied and it e, be replaced with locks of 2 new de-
sign or (he defestive lock mechanisms be retained to serviceable condition by rework
of repair.

3. The FAA carrecs uny crashwerthiness deficiencies in Bocing 747 overhead storage
bins by cstablishing a deadline date for compliance with any modificaiion requircments.

Economy Seat Headrest Separation: Duiing this accident, several so ¢ headr.sus were re-
ported to have becn threwn from their seat units, Examination of like headrests in anothes
PAA 747 revealed that aif such units rested vere casily removed by hand without deacti-
vating the lock mechanism. 1t is rot known if th:se reporeed failures contributed to injuries,
but the Safcty Board recommends that:

4. FAA examine thesc scats with a view toward improving the crashworthiness of
sca ‘stheadresis and establishing a deadline date for compliance with any modification
requirements.

Narrow Aisle Stretchers: Following the abort of the flight and the landing, difficulty was
encountered in removing from the aisle passengers suspected of having back injuries. This
was because the aisle widths were 100 narzaw for standavd streechers, resulting in great
difficulty transferring patients from lying positions in the aisle to stretchers, The Safety
Board recommends that: \

5. The FAA advise nicdical facilitics scrving abipeats to stack narzow “careying
boards” or narrow stretchers that can be casily used in the space of an air carrier
passenger compartment aisle ta facilitate 12moval o€ non-ainbulatory patients,

Air Carrier Policy on Deviation of Flighe: Following this encounter with turbulence, the
tlight scrvice dircctor went forward to the cockpit and advised the captain that severs]
passcngers were severely injured or il The captain requested the service director to retum
to the passenger compartment and to reassess the sicuation, After teassessing e cabin
injutics, the attendant reported 1o the captaiv. a second time that several persons appeared
to be severely injured, Ten to fifteen minuwcs ¢l ipsed between the initial report of
passenger injuries and the captain’s decision to divert the flight and return to his desti-
nation. The aircraft was mut by the chief physician at John F. Kennedy intcrinational
Airport, The Safety Board reconunends that:

6. The FAA review and, where appropriatc, amet d air carrier pohcy concerning in-

flight assessments of injury or ilhiess of passengers in order to preclude unnecessary
delays in sccuring necessary medical assistance.
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Members of the Safety Board staff would be pleased to discuss these recommendations
with your staff should you feel further clarification is required.

These recommendations will be relzased to the public on the issue date shown above,
No public dissemination of the contents of this document should be made prior to that date.

Reed, Chairman; Laurei, McAdams, Thayer and Burgess, Members, concurred in the above
recommendations,

Is/

By: JohnH. Reed
Chairman



DEFARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION Appendix C
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WASHINGTON, D.C, 205%)

7 May 197!

Honorable John H, Reced )
Chairman, Naticnal Transportation Safety Board THEADK ST AATOR
Department of T'ransportation

Washington, D, C. 20590

Dear Mr, Cheirman:

This is in reply to vour communication issued 28 April 1971 containing safety recommenda-
tions A-71-25 thra 30 resulting from a B-747 turbulenca encounter in which passengers were
injured. We have carefully reviewed these recommendations and their rationale and kave the
following comments to offer.

Seatbelt Discipline

FAR 121.317(b) requires that ..., each passenger shal! fasten his scat belt and keep 't
fastened while the seat belt sign is lighted.” It is apparent that some passengets do not abide
by this rule especially when the seat belt sign is left lighted for protracted periods. We will
issuc an opetations bulletin to all of vur inspectors having certificate responsibility for air
carriers and their training programs, emphasizirg the importance of oral announcements and
better surveillance to assure compliance with scat belt fastencd commands and security. FAR
121,317/} requires that scat belt signs be visible to all passenpers.

747 Overhead Bin Failures

During the B-747 type certification program special attention was given to the adeq1acy of the
latching mechanisms for the new type overhead storage bins, The investigation cureently undee-
way has revealed that the stationary latch pins in the bin supporting structurc failed, allowing

the bins to fall open under flight loads. A corrective eetrofit modification has been prepared by

Bocing in Service Bulletin number 25-2056, We are studying this matter and assessing the need
for mandatory action.

Economy Scat Headrest Scparation

The headrests which became separated from seats are parts of the Aerotherm scats installed in
the coach scctions 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 b sing prepared and retrofit
modification parts for 14 airplanes, about 40 percent of the Pan American B-747 fleet, have
£ - been debvered. A deadline for accomplishiment of the retrofit will be cstablished as soon as
details of the retrofit are finalized. No delay is anticipated.
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Narrow Aisle Stretchers

We will iaclude this jtem in our Operations Bulletin and have our insp.cors recommend to the
opcrators that narrow stretchers be stacked at cach station not only for B-747 |, but all aircraft
having narrow aisles, |

Air Carrier Policy on Deviation of rflight

We will request our inspectors tc review current air cazrier directives and pollcies on this subject.
Where necessaty, directives will bc amended, and policies developed to minimize defays in
securing medical assistance for injured passengers, as recommended.

Sincerely,

(signed) 1. H, Shaffer
Administrator




