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FOREWORD

This study of Lessons to be Learned from Accidents Attributed to Turbulence was prepared by
Meteorologist Alan I. Brunstein, National Transportation Safety Board, He presented the paper in
London, England, at the Roya! Acronautical Socicty in May 1971. The occasion was the International
Conference on Atmospheclc Turbulence sponsored jointly by the American Institute of Acronautics
and Astconautics (ATAA), the Canadian Acrospice Institute (CASI) and the Royal Aeronautical
Society (RAeS).
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| STUDYOF o
LESSONS TO BE LEARNCD FROM ACCIDENTS ATTRIBUTED TO TURBULENCE

Part I, Turbulence Experience

“National Transportation Safety Board records
for United States alr cartivrs durlug the past 11
years show a total of 755 accidents, 147 of
which Involved turbulence. The discussion which
follows concerns itself with the azcidents oc-
cutting from 1964 through 1969, sike these
data are more easily retrievable because of the
converslon of Safety Board revords to Auto-
matic Data Processing methods. During the
1964.69 period, the total number of ale carrler
accidents was 441, including 97 involving
tucbulence, Turbulence-nvolved accldents are
defined as those in which turbulence was cited
as a probable cause or related factor, as well as
those in which turbulence was cited as a type of

accident,

- It s readily apparent from the alr careier data
summarized in Tables 1 and 2 that approximate-
ly one out of evety five total accidents over the
6-year period was a tutbulence-involved ac-
cident, but that only onc out of 16 fatal ac-
cidents was turbulence-involved. An optimistic
look at Table 2, Injurles, and Table 3, Airciaft
Damage, shows that in the total of 27 zecldonts,
more than 90 percent of those aboard the air.
craft sustzined either minor injuries or none at
all, and more than 90 percent of the aircraft
involved sustained efther minor damage or none
at all. The optimist might consider, then, tha:

atmospheric turbulerce is really no more thana
nulsance generally and is of minor concern.

On the other hand, with 228 (atalities, 127
persons injured seriously, flve air¢raft destroved,
and four damaged substantlally, we are forced to
consider that turbulence Is one of the major
weather problems (o be encountered by alrcraft
in flight, It should be kept in mind that the
terbulence ocurrences considered hete are those
mectitig the critecla for an accident, ie., a
person suffered death or setious Injury or the
alecraft received substantial damige. We are
aware that there werc many relatively serfous

turbulence encountets not in our record books

simply because the latter two criteria were not
net and, therefore, the encounter was not
required ro be reported.

Little comment is required in regird to Table
4, which scparates the ciear air turbulence
(CAT) involved accidents from those .which
occurred i assoclation with convective activity.
It does, however, highlight the fact that, despite
the careiage and use cfairbomc weather radar
equipment, there are many accidents In the
convective category.

In view of the changing character of air carricr
fleets, it is not surprising as shown in Table §
that more than three-fourths of the accldents
involved turbjec aircraft. Table 5 also shows
that the mest favozed flight regime for the ac-
cidents was in normal cruise {almost 65 percent)
with the rexe most favored flight regime belig




the descent phase (almost 20 percent). Dis-
cussions of accldents are never quite coinplete
- withous 4 mention of sccident rates. According.
ly, Table 6 has been assembled to show the
turbulence accident tates per 100,000 atrcraft-
houts and the rates per mililon wmiles flown.
Except for 1968, the latter rate decteased
steadily over che 6-year perlod.

Part 1. Case Stadies and Lessons Learned

There are many lessons to be learned frem

those accidents attributed to tutbulence. One
“basfe lesson 1s that, regardless of the exccllence
of althome weather radar equipment and the
efficlency of its operator, that equipment was
aluuys intended to have been used as a thunder-
storm aveldance tool and was never Intetided for
ute as a thunderstorm penetration ald,

This philosophy regatding the use of an
exteemely valuable electronic device was
expressed by the Safety Boatd in a letter to the
management of all US, scheduled air carriers
several years sgo following a sertes of thunder-
storm-involved catastrophic accidents. The
Board was weil aware at that tiine, as It is now,
that all of che carriers Jid have procedures and
polizies regarding appropriste ws: of alrborne
vieaher radar during severc weather conditions,
Con:ern was expressed that nonadherence to
thosy policies ard procedutes might have been
lavolved. Portunately, the catastrophic type of

ssvere weatherdnvolved accident occurs In-
frequently and! the overall U.S. air carrier safety
record was and Is ontstanding. The past 2 years,
1969 and 1970, have been particulatly note-
worthy.

Nevettheless, accidents Involving turbulence
assoclited with convestive activity do occur. Of
the turbulencedivolved secidents from 1964-69
at least 58 ceiutred in or near convective
actlvity., It is recognized that, in some of these
cases, the flithtcrews were awate of the
turbulence potertial, but that deviations were
not aut‘orized by Air Trafflc Control tecause of
conflicting traffic or other sitspace prohlems.

There were also numerous cases in which the
pllots indicated that their weather radar did not
revcal thurderstorm activity to them in the area
in which the turbulen:c encounter took plce.
Therc are docunented cases in the latter cate-

- g:r‘y whereln photographs were taken of ground

ted weather radarscopes within a few minu‘es
of the accldent and show thunderstorm cells of
such intensity that one is forced (o conclude
that a proper{ apetating and propetly operated
aitborne westhe? radur set wonld have revealad
the activity,

One such casé involved a regularly scheduled
alr carrier flight of a DC-8 which encountered
severe turbulence and hail upon penetration of a
thunderstorm during cruise westbound over the
central United States at Flight Level 390, Six
passengers were Injured, two of them seriously,
and the aircraft was damaged as (ollows: Nos. 2
and 4 heat exchangers damaged, all four engine
chin scoops cracked at island, No., len%:ne PT2
probe darnaged and .bent, left cabin heat ex-
changer door damaged, fuselage skin Just aft of
radome lifted, radome damaged - replaced,

spliteer betwesn Nos. 3 and 4 compressors

damaged, ieft wingtip window cracked,
numerous statl: wicks missing. five seat tables
damaged, hole in right aft lavarory ceiling, isola-
tion band on vertical stabilizer demaged and
right horlzortal stabilizer damaged,

The turbulence was encountered between
about 1545 and 1552 Gumc. within * ap.
praximately 50 naucical miles of an operating
WSR-87, long range, ground-tased weather
tadar, whose operator was photographing the
Plan Position Indicator (PP1) scope. Figs. 1, 2,
and 3, are enlargements of several of those
photographs. In all three photographs, the radar
was on the 250-mile range and the range markeus
were at 50-mile incervals. In Fig, 1 and 2, which
were taken during the turbulence encounter,
there was /2 degtee antenna uptilt, while in
Fig. 3, taken shortly after the encounter, the
antenna uptile was 3% Cell penetration is
estimated to have occurred at about the 50.mik
range matker cast-northeast of the antenna,
Tops in that cell at the time of the encounter
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}vcré reported by the sadar operator as 81,000
cetl

Fig. 4 1s a reproduction of a portion of the
flight data tecorder graph assoclated with this
accldent. It can be seen chat the maximum
variance In vertical acceleration was from + 2.23

&'s to-0.99 g or an Incremental peak variation of

3.22 g's, while several vatlatlons of more than 2
g's are noted. During the worst of the encuunter,
alrspeed fluctuated as much as 52 knots, the
heading vatled 20° and there were two succes-
sive altltude losses of almost 1,000 fe. Although
the tutbulence In this case has been categorized
as severe, the variations in the parameters above,
particularly the variatlon in vertica! acceleration,
meet the criteria for extreme turbulence.

The captain of the flight later stated'that just
priot to the encounter the flight was on instru.
ments, the weather radar was on the 150-mile
scale, 4° to 5° downtlle, the seat belt sign was
on, the sir was slighrly choppy, light ice was
encountered and anti-ice systems were activated,
When the tuebulence and hail were encountered,
the Area Control Center was asked for a vector
out of the weather, but the flight was informed
that they were unable to comply because they
were not “painting”" any weather. Various
adjustments were made to the alcborne radar,
but ‘“there was no echo. The ATC radar
conteoller later confirmed the captali’s state-
ment regarding his Inability to provic the
requested vector and Indicated, Inter alia, chat
the traffic control radar was operating on
citcular polarization and that “weather” didn't
start to show on his radar until it had moved
eastward another 25 miles. It was also learned
that ground checks of the airtborne radar showed
that it was fuctloning normally,

Another DC-8 flight at the same altitude and
about 30 miles, or 4 minutes behind the first
DC.8, requested and received clearance to
deviate from course and remained in the clear
about 15 miles south of the original route. That
flight confirmed the large, strong echo shown in
Fig. 1-3. Neither the company nor the National
Weather Service (NWS) forzcasts warned of

severe thunderstorm activity for the arca and .
time perrinent to this accldent.

During the period 1964.69, the Board's
records show that at least 34 accidents occurred
in clear air. The clear alr terbulence accidents
listed are those for which avaliable information
Indicated that they were not associated with
convective activity, One of the CAT accidents
occurred during a regularly scheduled eastbound
flight of a Boelng 720B, In crulse at Fiight Level
370, over the western portion of the north.
central United States at 1937 G.m.t, The crew
indicated that the flight was above a scatrered
cloud deck whose tops were estimated as having
been some 4,000 tc 6,000 feet below th~ aix-
craft. There was mountainous terrain bo.ow.
Because of turbulence described as “light
wrbulence” or “light chop,” the scatbelt sign
was turned on 15 nilnutes or more prior to the
encounter of concern. An appropriate announce-
ment had been made by the raptain. According
to passcnger statements, the turbulonce became
progressively woree, During the worst of the
tucbulence encounter, a male passenger left his
scat to assist In securing hls infant grandson who
was In the seat directly In front of him. The man
was observed to have been thrown against the
overhead, then slammed to the floot, stiiking
the armrest of an alsle scat. Because of the
seriously injured passznger, the flight diverted
and made an emergency landing at a relatively
nearby airport. No other serlous Injuries were
reported and there was only minor damage to
the aircraft,

A reproduction of a portion of the flight data
tecorder graph concerning this flight is snown as
Fig. 5. It Is evident that considerable turbulence
was experienced for about 3 minutes and the
worst of the occurrence took place during a
period of approximately 30 to 40 scconds.
During that period, the maximum incremental g
forces were about 4.8, i.e., from about+3 g's to
-1.8 g. Heading changes were relatively minor
and just prior to the maximum g forces, the
captain had begun a normal descent in order to
vacatc the area of turbulence. The altspecd
flectuated about 40 kts. and built up during the




beginning of the descent, but diminished as the
turbulence diminished then Incrcased as the
turbulence ccased. Safety Doard records show
that company fotecaste valled for CAT, but in
areas adjacent to the wtter occurrence. Some
Navonal Weather Service forccasts, including
SIGMET, did Indicate hat CAT was anticipated
over an arca which included the one in which
the accident occurred, It is interesting to note
that when the flightcrew was Intervicwed, they
stated that the temperatuze dropped 10° ap-
proximately 3 to S minutes prior to the
turbulenze encounter. As in many other cases of
CAT, this onc gencrated a number of detailed
meteorological studics, or aftercasts, including
one by the Safcty Board. Those studics agreed
generally that the area in which the accident
took place wus characterized by the proximity
of the jet strcam core, a cold alr trough, it was
at ot close to tlie tropopause, and that mountain
wave ronditions probably cxisted. There was
some doubt in one of the studics in regard to the
contribution of the mountain wave e%fcct, since
the winds, cven though strong, were not from
the most favorable direction for strong moun
tain wave formation over the arca ol concern, It

also appears that, in this particular case, lar%e

vertical wind shears did exist, but probably
several thousand feet below the altitvde of the
oceurrence,

Pacticularly in those accident investigations in
which the Board's metcorological staff hecomes
involved, there is an attempt to assess the
adequacy of available forecasts, Unfortunately,
data are not available for the total 97 turbulence
accidents. The data on forccast adequacy are
availatle for 74 of those accidents and show
that, for 58 cascs, or almiost 78.5 percent of the
time, the lorccast was considered to have been
substantially corzect. In the remaining 16 cases,
or approximately 21.5 percent of the time, the
weather was considered to have been worse than
fotecast. A review of the adequacy of the CAT
forccasts Indicates that the ratio of good to bad
in the CAT cases was 1bout 2 1/2 to 1, while In
the thunderstorm cases, the ratio was about 4
1/2 to 1, The obvious lesson to be fearned here

Is that there is room for considerable improve-
ment in the forccasting of CAT. In fairness to
the metcorological community, it is recognized
that the majority of these accidents occurred
regardless of the adequacy of the forecasts and it
Is also recogaized that good forecasting has no
doubt been at feast partly responsible for keep-
ing the tutbulence accident statistics to their
current levels, However, 1t {s noted that in half
the fatal turbulence-involved accidents, the fore-
casts were not posted In the “substantially
correct” column,

Until our understanding of the atmosphere s
imore comprehensive and has led us to develop
CAT forecasts which arc much more accurate
than they are coday, there is a continuing
requirement for an efficient, cconomical,
airborne CAT detection system. Ground-based
CAT dctection would also  be  desirable,
particulary in terminal arcas.

Following the several thunderstorm-involved
catastrophic accidents, and the Board’s letter to
U.S. alr carricr management mentioned catlier, it
became apparent tfvat large segments of the
industry were reviewing, ameading, and up-
dating their safety and training programs, as well
as some of their operational procedures. At
1sout that time, a Government/Industry meet-
ing was convened to discuss generally the subject
of severe weather avoidance, ‘Those discussions
might be considered as having revealed a series
of lessons to be learned from involvement in
thunderstorm  type turbulence. Mnst of th:
lessons were learned w. i, but our accidemt
statistics would indicate that a certain amount
of homework still needs to be accomplished.

Like any other piece of cquipment, air-
borne weather radar is not perfect bud, as
pointed out previvusly, a properly operating and
properly operated st is an invaluable tool for
the avoidance of hazardous weather conditions.
Somc carricrs, having had problems maintaining
the cquipment, have changed over to solid-state
cquipment which represents a big step forwaed
in maintenanc: reliability. At least one large
carvier has lcarned that poor water drainage
from the radome, which was made of a honey-




e

L

A e (e L L e T L L Uttt DN
T M et sl i " ’ RN

TZ',
Y
¥ .
L
N
)
+
Tdi
-
+ %
.
21
{.
-
e
=
3
A4
i
H
A
3
‘?
“_

comb material, has caused signal interfercsce. As
a resule, their radomes are being replaced. The
new rademes are made of a fluted materlal to
enhance water drainage, Unfortunately, a
propetly operating radar is of limited valuc
uniess the operator is not only familiar with the
mechanics of the system, but he must be trained
adequacely in lts operational use with consider-
able emphasis on the interpresation of the
weather echoes displayed. Whiie all carriers have
some type of training program for pilots in the
use of a'tborne weaiher radar, there are some
which require more formalizing. At the
Government/Industry mecting mentioned above,
the lack of recurrent training was also
ctnphasized,

A most valuable lesson learned as a result of
turbulence-dnvolved accidents, and by
complaints of the pilot group, is the requirement
in the cockpit for up-to-date information
concerning the location, intensity and move-
ment of thunderstorm activity and for CAT
information as well. Real-time information is
also required at originating points and at cn
route stops. The U.S, Governmert scrvices have
made progtess in expediting the flow of weather
radar information, particularly via the Nativnal
Facsimile Network and in the not too distamt
future the flow of data via weathes teletype
should be expedited by means of a new and
improved system. Meanwhile, in order to
provide pilots with ax ncar real-time data as
possible, several U.S. air carricrs have rented
drops on a Govermnent teletype neiwork which
cartics, among other things, raw weather radar
data, i.c., weather radar observations made and
transmitted almost immediately.
~ One of these canders plots the weather iadar
data, CAT Information and other matcelal such
as forecasts on a special plotting board located
at thelr headquarters. Tt.. information is coded,
sent to outlying stations and is also transmitted
directly to the affected aircrafe. A flighterew
member plots the coded message on a special
chart and deviations are: planned ac:ordingly. It
is intercsting to note that since the system
became operational in October 1968, the Safety

Board’s records show that the alreraft of that
carrier have not been involved in a single
turbulence accident,

Another method for obtaining real-time in-
formation is by means of radar rzmoting. The
radarscope image is displayed at locations
remote from the radar cquipment, cither by
microwave links or by scan conversion with
telephone fine cornnections. The telephons line
links are cither dedicated lines with constant
readouts, or can be on a dial-up basls. This
allows government forecast centers to reccive
pictures from selected radars at great distances.
There is also considerable air carrier interest in
the dial-up capability. |

Radar remoting is expanding rapidly in the
NWS, Au the beginning ot 1971, there were eight
transiitters and 32 receivers installed. By the
end of the year, there should be a total of 25
transmitters and 49 receivets in operation. It is
anticipated that eventually all long-range
weather radar will have transmitters, and all
forccast and warning offices will have reccivers.
By the end of 1971, there will be approximately
50 longrange radaes In operation. This would
mean tha: in the not too distant future, it will
be possible, for the price of a telephone call, to
teccive a radarscope picture, cither on a tele-
vision monitor or on a facsimile receiver, {rom
about 50 locations in the United States. This
capability could certainly revolutionize the
dispatching and routine - aircraft.

Soire yeats agu, as a tesult of a catasirophic
accident involving severe turbulence shortly
after takcoff, joint acilon was taken by Aus
tralian Civil Awviation and Metcorological au-
thoritics to develop a system to provide advice
and guidance to flights in the terminal arees, In
order for pilots to aveld severe convective
activity. The experimental system has been in
operation. at three of the larger terminals,
S dney. Brisbane, and Mclbourne, and iIs known
as the Joint Approach Control Metcorological
Advisory Scivice (JACMAS). Based on radar
storm cell informatlon from ATC radar, AIREPS
aud other visual obsctvations, ATC authorities
may close aitspace or authorize diversions. The




systen Is {n effect within a 50-mile radius of the
three alrports mentioned.

Additional dissemination of JACMAS advice
is made by broadcasting I¢ In plain linguage over
the appropriate NDB and VOR channels. Flight-
crews have been Informed that. on occaslon,
there have been areas which were torecast to
contain severe tubulence, but have been
reported by pilots to have been clear. Accord-
ingly, pilots were Instructed to regard the
information received as an “advisory ssrvice.”
However, one of the basic principles of the
JACMAS system was that clearances Issued to
insure that aircraft do not enter areas of severe
turbulence are mandatory, and a pilot who
considers that a clearance is unnecessariiy
testrictive should request an altetnative clear-
ance and advise the reason. If ATC approves the
alternative, the pilot must accept tull respon
sibility for the intended course of action, It is
understood that cvaluations of the JACMAS
system indiceted that it had, in faci, provided
effcctive storm warning information in the three
arcas where [t was ir. operation and that there
were plans to temove the “expuerimental” labei.

Alr carrlers have learned that the economic
penalties of turbulence accidents are severe.
There are no current figures available on the
economic loss, but, according to a study made
by the Flight Safety Poundation for the
National Acronauties and Space Administration,
In 1964 there was a total (US.) expense at-
tributable to turbulence of $18,090,000. That
figure did not include loss of use of grounded
alrcraft, loss of employable time by injured
occupancs, and overhead Involved in settling
claims for injuries. There Is little reason to
assume that the losses arc any less today.

An Interesting sidelight to turbulence accident
investigation « the use of new techniques. One
mecans of postaccident determination of the
existence of turbulence is the cockpit volce
tecorder (CVR), This device reflects not only
intracockpit conversation (which might be
related to the subject), but the sound of objects

being tossed abou: on the Mlight deck, the “¢in
-canni"g" sounds made by the aircraft as is en-
cou 1ters successive alr masses moving from dif-
ferent directions, 1ounds of hail andfor heavy
rain striking the aitframe and other sounds
within the cockple. In addition, on aircraft
whose CVR is poweted by Direct Cutrent, such as
the turbo-Convairs snd the F-27, PH-227 series,
there Is installed an impact switch on the CVR
wer circult which causes electrical power to
removed when the associated acceleromerer
scnses a fore-to-aft acceleration of 2 g's or more.
This type of power failure cannot be rectified
until afeer landing. In the case of an F-27 which
lost a wing In CAT conditions over Alaska, this
type of power shutdown was observed to have
occurred coincident with the wing failure,
Another new technique 15 the asc of weather
satellite pictures expeclally for reas from which
data are sparse. Jet streams may be located,
some wind information may be infeired,
convective clouds as well as lenticulazs may be
located and identificd, as may many other fncal
and synoptic scale features.
To summarize the main lessons learned from
turbulence-involved accidents it can be said that:

L. Turbulence is one of the major in-flight
weather problems.

2, Airborne weather radar is an excellent
thunderstorm avoldance tool.

3, Altborne weather radac muse be maintained
and operated propetly,

4, Training should be formalized In the ue
and interpretation of awborne weather
radar,

5. Recurcent alrborne weacher radar training
is desirable,

6. CAT forccasts need considerable improve-
ment,

7.CAT detection systems, airborne and
ground-based, are necded.

8. Real-time weather data are nceded on the
ground, and most certainly In the cockple,
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BY THE MATIONAL TRANSPORTATION SAFETY BOARD;

Js! JOHN H. REED
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 THE FOLLOWING STATISTICAL TABLES ARE BASELON

TURBULENCE ACCIDENTS INVOLVING U. S. AIR CARRIRRS, 19(:4-1969

TABLE 1 — ACCIDENTS
TOTAL ACCIDENTS YVEAR TURBULENCE ACCIDENTS

76 1964 15

83 1965 14

75 1966 13

70 1967 13

- 1968 22

) 19€9 20

441 97

B TABLE 2 — INJURIES
PATAL  SERIOUS MINOR NONE TOTAL

PILOT 5 92 97
COPILOT 5 91 96
CHECK PILOT . i 2 2
FLIGHT ENGINEER 3 1 80 84
NAVIGATOR . . ] 4 4
CABIN ATTENDANT 9 50 42 245 346
EXTRA CREW : | . 12 1}
PASSENGERS 206 76 198 6021 5501
TOTAL 228 127 241 6547 7143

INVOLVES 97 TOTAL ACQCIDENTS INCLUDING 6 FATAL ACC'DENTS

- YRAR
1964
1965
1966
1967
1968
1969

TOTAL

DESTROYED

2

1
2
g

SUBSTANTIAL

2

-
-

TABLE 3 — AIRCRAFT DAMAGE

MINOR

3

J
2
2
10

NONE TOTAL
8 5
13 4
12 13
10 13
17+ 22
18 20
78 67
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TABLE 4 — CATEGORY OF WEATHER INVOLVEMENT

YEAR  CAT
1964 5
1965 2
1966 4
1967 4
1968 10
1969 9

TOTAL 34

*The {nvestigations of these cases are under the jurisidction of other governments and

CONVECTIVE ACTIVITY

the data were not available.

9
12
7
8
11
118

58

UNKNOWN?*

1

— mt By !

5

TOTAL
15
14
13
13
22
20

S -

97

TABLE § ~ TYPE OF POWER VS. FIRST PHASE OF OPBRATTON

'PISTON TURBOJET TURBOPROP ACCIDENT PERCENT

TURBULENCE AIRCRAFT-HRS. AIRCRAFT-ML.

YEAR ACCIDENTS

1964 15
1965 14
| 1966 13
1967 13
1968 22
1969 20
TOTAL 97

AIRCRAFT HOURS AND MILES PLOWN

FLOWN
4,312,764
4,690,882
5,104,984
5,868,842
6,404,260
6,612,161

32,993,891

——

FLOWN (000)
1,336,867
1,536,393
1;?68.458
2,179,739
2,498,848
2,726,815

12,057,122

TURBULENCE ACCIDENT RATE

INITIAL CLIMB 2 . . 2 2.06
CLIMB TO CRUISE . 8 1 9 9.28
NORMAL CRUISE 6 $0 7 63 64.95
DESCENT 2 15 2 19 19.59
UNCNTRLD. DESCENT . 1 . 1 1.03
INITIAL APPROACH 1 . : 1 1.03
OTHER | - - 2 2 2.06
ACCIDENTS 11 74 12 97

PERCENT 11.3 76.3 12.4

L — o
TABLE 6 — TURBULENCE ACCIDENT RATES BY i

PER 100,000 PER MILLION
AIRCRAFT- AIRCRAFT.
HRS. FLOWN MILES FLOWN

347 o1t

298 009

2558 007

222 006

328 009

302 007
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RATTCNAL THANZPORTATION SAFETY. EOARD
BUREAM) OF AVIAYICN SAFETY
wASHINCTON, Do C. 10391

ARIEFS OF TUNBULENCE ACCTIOENTS
AS A TYPE OF ACCIOGNTY
QR AS & CAUSE/FACTORCLESS VORTEXD
' VeSoAl& CARNIERS

B et ke i

19001900

FTIE LA LOCATE ™ AIRCRAFT DATA INJUREES FLIGHT PILOT DATA

10008 2/I5/66 NR.NCW ORLEANS La  OTUGLAS OC-9 Ca= T 0 O SCHED INTERMATL PASSC SAY AIRLINE YRANSPOKT, AGE
FINE - 0206 #8507 pi=351 0 © 47, 19160 TOTAL NOU4S,
. : NAMACE=DE STROVED ' '2:‘; » TVWE, INSTRUMENT.
RAYFD.

CPEBATTS = vASTERN AIN LINES.INC.

TYPE OF ACCIOUNT PAASE OF OPFRATION o
COLISION silfm CRCUND/MATERE UNCORTWXLED IN FLIGKT: umtn OLICENY

PLOAMANE CAPSETS) '
CYSTR%S = FLIGHT CONTRNL SYSTEMST WuRIZONTAL STADILIZIEA DAIYE SYSTEM
MISCILLANFIUS ACTS,CONDEITIONG = MATFRIAL FALILURE .
kb ATHER = TURBULEMNCEASSNCIATELD o/ CLOUCS, THUADEWLSTCRNS :
WEAT R OALEP ING = CCSPANY OLSPATCH
WEATHEM FORFCAST = FORECAST SUBSTANTIALLY CORLECTY

SKY 755,01 7L : ' CEiLING AY ACCIOENT SUTE

TWEATANTY . _“ 1000
YISIAILITY AT ACCUDENT SITVE K PRECTIPITAYION AY ACCIOMMTY
9 s PWEZ . MINE :
JASTRUCTICNS T WISTTN AT ACCIDENT SITE TCWPERATUNE=F
winld SUo" 24 ION=OPGRILS WIND YELUCITY=-KNITS
B -3 12
TYPRE OV wiATuel CANOITTINNG ‘ TYPC OF FLIGHT PLAN

e L1¥R
UEAMXS= ALuCMAST CYASHES Ia LARE POMTCMARTAALIAL WITH OISE NYCGRAVING PORCE.
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PALY

f L A h W e K e m e %8 rma . a a
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ARICFS CF ACCINENTS
Flve DATE LOCAYI-Y. ATECRAFT DATA

WJURTES L rEaGet :
S M PURPOSE . -

0 1 2 SO(D LOWm PASIC SRY
6 020

10010 I/783/ 68 ‘"W ALNVILLE,C
) ¥iv - 1826

vISCCUnT w=7430 C=
hT42y L O
CUOREPATIR = URITED AIN LENESeINC.

TYPr OF ACCIDENT i PRASE OF OPERATION _

. TURMA BNCE ‘ In n_wm LIRS TQ AUIsE

PuORANLE CAUSKLS) . :

PERSINYEL = WESCFRLLANES~PEvSrhel §  PASSENCER
FACTOL(S) ’

wlLTHER Tl I, Cnce

1% FLIGHT,CLEAN ALl - .
AEATHE . P LREING -

GHONE L NT REPORTEGD

aFATHET PLAECASTY « FumECANT SUNSTANTIAM LY CORRECY

UL e R wsATueR CONOLTIONS . TYpE oF ILIG0HD rian
MECARKS= FATLUNE J*

: IFu
ST A PASSENZER TC COMPLY wITW SEAY BELT OM SIGN

v

1=2022 WLT/64 NRNILLINGS MONT A ING 8-TY20W 0 1 & _SCMED DOR PRSSC SKY AMILINE TRAMSPORY, AGE
Yy« - 0050 NTW2US s v - J 48+ 18310 TUTAL NOUMI,
- CA ZAGE ~NINE

: ) 310 IN TYPE, INSTRUNENT
. . RAYED.

OPYRATIR — NCATHLST ALMLIAL %, INC, ‘

PYPE W ALCIOCNT

. PYALS OF OPERATION
PUR AR FNCE ‘ IN FLIGHT: NORRAM CRUEIST
AN E CAUSCES) ' '

MEATIER = TOUPBULENCE % FLIGMYCLEAR AFR

MITCRLLASIOUS ACTS.CUNIITINNY = SEAT ACLT WOT FASTENGO
NEATMER AWIFEING = CONPANY CLSPATCH

HEATATR FORKCAST = PORECAST SURSTANTIALLY CORRFCT
LY COMOITION
A Fr A,

CLLLING AT ACCIDENT SIVE
. VAL [T TED
VISIAILIFY AT ACCINENT 3XT¢

5 OK QVER

PrECIPEVATION AT ACCFOENT SIYE -
NINE
DREITRUCTLIONS TO vISIOW AT alTIIENT SITE '
- ‘M"' N R .

TYPE OF ~EATHER CONDITIONS
IYPE Y FilCnY PLAVM
e

RPwAaks- STEARNF IS ATTENIIR, TN LABKN LUTIES

-
L

ueq |
‘}l:n?uﬂa

-
-
~
§ L

wdlj P
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e ‘ ‘SRILPS OF ACCIOCNTS
FICE DATE LaCAYI O% AIVCRAFT DATA

bt ES S FILOY OATA
TF S omim . PURPOSE- : . .

L=002T TIZ1Sus  NRELALLENTOWN PA CORVAIR CY-B80 CR= & 5 4  SOMD DCW PASSC SRV AIRLINE TRANSPORY, AGE
TIwg = 20%1 NAO A Yie PE= 0 O MW 4%, 14220 TOIM “O.Rl.
o , i - © AMAGE~NONE 229 1% Tvid, INTTRUMENY

RATEC.
IPLRATUM = TRHANS mORLD AlRLINES-INC.

" Ivee 06 ACCIOCNT PASE OF OPEIATION
- Yyl FeCE N PLIGHTI NORMAL CRUISE

[ e T 1 -"'l'ua'”J.

PROPABLT CAUSELS)
WEAHEN = TURAULENCE TN FULICHT,LLZAR AIR

CERLINNLL — SATLURE HOSTESS IO cumv CC CRAOCEDURES.,
FACTOULS)

wiSCELL AMAONS -cl‘s.cnnolums ~ SEAY BELY WUI FASTONEO
JEATHER ARIEFING « UNKNOWN/NDT SEPORTED
wERATMEZ FARECALTY - UNK RO rnl T ae-mm

CKY CONBIT M VISISILIYY AT SCCROBNT SATE
BTSN T REPURTED VKNCUN/NOY REPORTED

" CasIRYETIONS TC VESTON AT ACCLOENT SITE TYPE OF wEATMER mmonés

HAZE YR
TYPE IF ELIGAT MLAN
ra

uznlew w..futu 'u COMVALR Zu—nnd Ce~ O & SOHED 20" PASSG SRY AIRLINE TRANIPORT, AGE
tIws o tz‘u N YAAOYE LU L T 4T, 19970 TOTAL WOUR],
Do OAMAGE =" T NOW o - - Lo o 1828 ™ TYPSy INSTRUMENT
S, C ’ ’ L - - wATED .
IPERATOP =~ DELTA AIR LINCZ IwC, . . .
TYPF OF ACCINENT : © - wASE O OPEAATION
FURDUN ENCE - C iu :I.'ﬁ-'h Ctt"l! ™ L n-t

PHCEIME CAUSELS) -
PILAY IN Crvmant) « [NADEQUATE SUPESWTZTII, '+ FLIGHY
o ATMER - muum- 82250 A0 W CTOUDS, TAUNDEASTORRS

'V".‘!’.SZ

‘MSLCrLLANEOUS. urs.cw:uom. - SEAT PELY KOT FASYENLD
WRATHER BRLEEING = COWPANY NISPATCH
uutula FOMECASY ~ PERECAST . SURSTANTIALLY ".untcv

Lor

.78 4 cmot.tm CEILING AT ACCTOENT SITE
AVFaLAST 400 i

VISTAILLFY AT o IDENT SETE DALTRUCY ONS TO VISION AY a-ccmm SITE
Ty e NI N) T wEPNRTED . AN O/ ROT REPORIED
TYPE OF wEATYYER CINOTVIONS TIYPE QF PLIGHT FLMM
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 amICES OF ACCIOENTS

ol -
A i o S S
S IR

% -

FILE

INJORIES
> S M

oare LOCATION ALZAAST OATS T maoe

PiLDY oata

DOUGLAL DC=3
oS54
OARALCE ~NOMNE

NANE W AblsiudT = MADLISON COUNTY
OPERATUM ~ SOUTMERY ATdWAYS.INC.
TYPE OF ACCIDERT

. TURSAR CCE

PADOASA € CAUSE(S)
"RISC =  PICT AT MLLTS RRLEASEN FAR UAK REALON.,

I adlOh | MUNTSYILET ata

SORS 00 PASIC 3av
TINg - 1848 ,

A~ G 0 >
X~ ¢ .1 23

PMASE OF OPERATION
T PLIGHTY OE4CENOING

. SACTOR{S)

wlATER ~ TURMULENCELASIOCLIATED N/ CLOUDS s THUNOEWRS )Y CanS
AHATHER RULEFTING ~ COMPANY DISFLTCH
wCATMEX FORECALY — FOsSCAST SUBSTANTTMLY CORRECY

SKY CONDLTLOM
CLEAR
VISISILITY AT ACCIOERT S8T¢
2 On OVER
OQBSTRUCTIONS TC VISION AT ACCIOENT SITE
Pven- g PLITHT AN
v

CEILING AT ACCIOENT 3SITE
Ui, INITED ‘

TYPE OF wEATHER CONDITIONS
L") 2 [

TI20. L FUALD COLO
TR = 1210

2 JCeD DOM PASSG SAV
HIR

OHYCLAS (C=3 - o
M91003 ra~ Q
. DARATE=NONE

CPERATOR ~ CENTRAL AJRLINES,LAC.
TYPE OF ACCIOENTY

PPORADL. CAUSELS) .
WRASHER = TURBINCCE Kk FLICHMT . LLEAM Al

1
ex

PAALE OF OPERATION
‘N FLIGHTS OESCRLDING

" WEATMER SAILFING = FORPANY DLSPATCR

SCATHER FORECASY ~ FOARCAST SUBSTANTIAI LY COARELT

SKY CONOT TION CEILING AY ACCIVENTY SITF

PRECIPITAILION AT ACCTOENT SITE
-y

AZRLINE TRANSIORY, ACT
4Z¢ 90T TOTAL WOURS,
000 . IN TYPE, INCTRUIMENT
ZATED.

AIRLINE TRAMNAPORT, Ak
e 43T TOTAL WOIAS.
3376 I'n TYPR, 1MITRUNEWT
RATED.

[« X ¥V . .
YISAABLETY AT ACCTOMENT SETE
S 0r OVrw :

UMLINTT PO
PRECIPITATION AT ACCIOENT SITER
MOME

OBSTRUCTIONS TD VISION AT ACCIDENT SITE
NOwE

TYPE OF FLICHT FLan
e

REMARK S= STEMAMDESS COMPLITING OUTZES TIROUN AGAINST CABIN STAUCTURY.

TYPE CF wATER CONOITIONS
v¥u
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BRIEFES OF ACCIOENTS

e Ee e T e A, S B

L2 11 DavTE LOCLI TN ALRCRAFT DATA INJURTES. FLICHY PILOT OATA
) . L, ] PURPOSE :

=004t T/IN0A NEw VORK NV LUCKIEED (=104 CR= 0 1 4 3SOD OOR PASIC ..V AIRLINE TRANIFORY. AGL
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fvolt OF ACCLDENT PHASE UF OPEKATION
AESCELLAMNIMUS 4 TAKEOFF: INITIAL CIn8

PROGABLE CAUELS)
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E TVl Y 41 -
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KXY CONDITTON T CEELING AT ACCTOEMY XIYE
SLATTERED UNL EMLITED
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TYP P FLIGHT PUAK
tFx
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OVERCAS 1100
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00 s .
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W0 22
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FACTM{S)
CLSCELLAMICUS ACTS,CORDITICAS =~ SEAT RELT NIT PASTENRED
WEATSE® « VOEwSTNxN ACTIVITY
nEATHER BHIEFING ~ COMPARY DISPATCH
WEADE T FOMCCAST = wEATHER SLECATLY MCRSE THWAN FCRECAST

suy CONDITION CELILING AT ACCIDcAT SITE
SWEPCALT 20000
VISIIILITY AT ACCLNFNT SITE PRECIPITATION AT ACCIDENT SITE
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CuATRUCTE AL TC VISICN AT WCCIDENT SITE TYPE OF WEATHNER TOMDITIONS
YFR

ATF AL
TYPE W FLLIANT PLAK
1Fi
K wARAG= PX RETIMAING TC SEAT PELLLOHCKE anXLE.

B, PRI P -+ ATt 50 5 AT st DRI

ar W by - - -

(PP TR PR ST T o2 TR ,_.-__5‘,_.'r,t‘.‘jg_;u_‘.ilk-.\‘:"" s, ”A_.: L§ l-%i"‘i:‘ﬁ-".




:

F42 L papud iaaty Tl St p e i i LN AR TR
. - X

Torige i 31 r A R A
B . B

SRIEFS OF ACCIONNIS

FILC

DATE COCATION AIRCRAFY OATA Iunies FLi1GhT ) PILDY DATA
- £ SN PORFOSE .

1=00L8 &/277 07 OovEn Cuma DOUGLAS OG-8 Ch= 0 O 8 WW/CTA REVIIRN . PISIC [NTL AZRLINE TRAMIPORY. . AGH

TINE = 13as NET 0N PrE- © 6177
CARAGE -1

OPELATIR = LASTERN AJR LineS,INC,

OLPALTUME PILIAT INTENOLD LESTINATION
ADLTONLRASS SARAICA, DT

TYPL Or ACCIDENT PHASE OF OPERAYION
fURERENCE IN FLICHT I MORMAL CRISE

PROAANLE CAUSETS)
WEATHER = TURBULEMCE ASSOCIATED W/ CLOUDS, THUORNDERSTORNS
FACTIRLS)
PILDY I COMMANG = FAILPD IO FCLLOW APPHOYED PACCEDURES, CERECTIVIS.EIC.
AISCHLLANEOUS ACTS CONDITIONS ~ SEAT OELY SIGN O
HEATHIR ~ THUNDERSTORE ACTIVITY
WEATNEE MR ICEING ~ COMPANY DISPATCM
SEATHIY FIRTCAST ~ WEATMER SLIGHMYLY WOUSE THMAN FOXECAST

SHY COo~ORT LN CEILING AT ACCIDENT SITE
OVESCASY UNNOMN/NOT REPORTED
VEISIOILITY AY ACCTIDENY SITE PRCLAFITATION AT ACCIDENMTY SIVE
ZErn UNKNOWM/ROT REPORTED
ARSTRUTTIONS TO VISION AT ACCIDENT SITE TYPE OF WEATMER CORDITIONS
YU ST REPMIMTED &R
TYPE OF FLIGHT PLAN
18« .
REPA4KS= PLY GAVE CHEM ANTT PX ANPLE WARNING SUT CID ACT SLOW ACFY TO CONPANY "AX TITH PENETAATION ASS.
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SRLEFS OF ACCIOENTS , e

rILe DATE LOCATINw

AIRCRAFT OATA SNJURIES o ica R PTCOT GATA
S F S PURSIE »

i

100K AJITIN) ROLATLANTIC OCEAR UOUGLAS OC~8

Ting ~ 1045

- 0 0 7 moxmummuumm.m
oo’ pR= O S100

QARAGE =8 INOR

UPERATOR = SAYTERN ALA LINES,INC.

SAN JOAN, PR
TYPe OF ACCIOLNT
TURSIR S NCE

PROSABLE CAUSECS)

EnTENDED DESTINATION
PHICADELPHI A, PA
PHASE OF OPERAYIOW
IN FLICKT: MORWAL CRUISE

MEATHER ~ TURBUL ENCK +ASSOCIATED W CLOVSS. THUNORRSTCRWS

FACTORL S)

PERSCOFNEL — CTMER FLLGHT PERSCWWEL
MISCEALAMEDUS ACTE.COMDLTICNS — SEAY BELT SIGN ON
HEATWER = THURDERSTORN ACTIVIVY

WCATHEY B EEFING = COMPANY DT IPATCH

MEATMEL FCAECAST ~ FORECAST SUBSTANTIALLY CORRECT

SKY CONOLYLOM
UNIKNINYNDY REPFORTED

VISZIAELATY AT ACCIUERT SETE

YNNI/ NOGT REPORTED

CRILING AT ACCIORNT SITE.
UNIMOWRN/N0Y REFORTE0

PRECIPITATION AT ACCIDENT 3ITE
UNINOMR/N0T IBPORT D

OBSTRUCTYIANE TQ VISION AT ACCIDENY SITE TYPE OF wEATHER CONDITIONS

UM/ NOT REPORTED
Tyrd OF FLIGHT PLAN
1{

e

RENARKS~ RAGAR INOPERATIVE. PLY WARNED FLY ATTENDANTS.SUT THEY OI0 NUT OMECK PX SEAY DELTI.
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MRIEPFS OF ACCIOENTS - , , ‘

1 484 ;re LOCAYEON ATRCRAFTY OAYA IR IES LEGHT ' PILOY OAFA
o S : F S /N PURPOSE

A=JUTT V204009 N JANPSYILLELWLS Oe NG T2G CA~ O O 7 3SOMG OON PASIS SRV AIRLINE YRAMEFURY, AGCY
Tiog = 12%0 NT2I PX=- 0 11t 3Zs 20130 TUTAL WOURS,
. DAMAGE=HONE 1250 In TYPE, INSTRURENY
RATED o

HPERATIR = UNTITED AIR LINESGINC.
OESARTURE. PCINT INTENDEDQ DESTINATICN
SENVER »COLY CMICAGD,ILL
VYPE ' ACCIOENT PHASE OF OPERAYION
TUR UL ENCE IN FLIGHTS ORICEMDING

PRUSAME Caysigdel)
;umn ~ TURDULENCCLASSCCIATED W CLOUOS s THUNCERSTCRNS
FACTOR{S) . . .
VERSORNEL —~ DISPATCHINGE rAZLURE TO KEEP PLICHT PRCPERLY ADVISED
PILOT 1N CUMMANG ~ FALLED TL FCLLEW APPROVED PUCCEOURES  DIRECTIVES L EYC .
SLMALLANSIMIS ACTSLCONDITIONS = SEAT AFLY SICN OM
WEATHEK BREIEFING = COMPAXY DISPATCH
WEAYIFL FORECASY « WEATMER SLICATLY wOk3L THAN FORECALY

XY CONDITION CRILEING AT ACCIDENT ZITC
INERCAST UNKNOHNA/NOT REPORTRD

VISISILETY AY ACCIDENT SITE PRECIPITATION AT ACCIDENT SITE
{inn RAIN SMOMERT

QASTRUCTRONS TC VESION AT ACCIOENT SITE YT::'G HEATHEA CONDEITIONS
Ny

TYPE OF FLIGHMT PLAN
H ]

REMASKI- PLT CIO MOV GLYE VERBAL WARNIAG TC CACIN, SEVERE WEA FCST MAS NOT RELAYED TO ACPY Y D1 3PATOWR.

NS al b U.il.L'WlSom ' SOCING TOY CR~ O 1 & SOWD OOM PASSC SAV AIRLINE TRANSPORT, AGH
TimE - 2020 NTT1Tw . PX=- O O %2 4%e ZLT43 TOTAL MOURL,
. OARALS « NONE I3T IN TV, LUSYRLMENT

RAYED.
OPEPAT. R = TRANS wORLD AINLINES.INC.

DESIAYURE PIINT INTENOED DEST INAT UM LAST ENAOUTE STOP
KAYSAL CITY g MIANMT-FLA ST LOVI SN0
TYPE TP ACCIDEAT : . PHASE OF CPERATION.
TUR AUL ENCE ; , IN FLISMWTY NORMAL CAUISE

PROBLALE CAUSECS) -
. WEATHER = TURBULFNCE2ALSCCIATED W/ CLOUOS, THMOENSTORNS
ACTOR(S) ,
WESCELLANFOUS ACTL,COCADITLCNS ~ SEAY BELT SIGH CN
dEATHER HRISFING « SOMPANY DISPATCH
WEATWES POKECASY = PORECAST ZSURSTANTIALLY CORRECY

Y- Lm0t T IoN CEILEING AT MCIDRNT SITC
Uk NN/ MOT AEPORTED UMNOMN/NOT AEPORTED
VISIMUITY A ACCLIOENT SLYE PRECIPITATION AT ACCIDENT SITE
UNKNOWA/NOIT AGPORYED aski
OFSTRUCTICAS TC YISICN AT ACCIDENT SITE TYPE OF wEATHER COMDIYIONS
tg YR
TYPe Ut BLIGMT PLAN
14 7]
HEVARKS~ AUTC wAS ®ADAR VECTCRING ACET AROUND WOAST TSYR ACTIVITY. ACEY. AADAR O AND OPTAATING.
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BRILFS OF ACCTDENTS

FILE MATE LS ATION : AIRCRAPT DATA IRJURLES L IGMT PTLOT DATA
. % . S AMm ruRrQiE

3

1=00Y TI2178) EVERCRESN. ALA DOUGL &' OC~A Che O 1 & SOMD DON PAISC sy ATRLINE TRANSPORT, AGE
TN ~ 140 ' hALIE rPX- ¢ 073 47. 33050 TCTAL WOUAS.
OARAGE - YONT : 10 IN TYPE, .
B ZATED -

OPERATIR = DELTA Al LINESENC. '
Ot PARTURE POINTY INTENOFY D 3Y IRATION

ATLAMT AL A e JRAEANISLA
PrASE OF QPERATION

TYPE CF ACCTOENT
TUM B §CF 1M P4 ICHTS NORRAL CRUTSE

ereaanLE CAUSELS)
PILIT 1IN COARAND - FALLEE YO FOLLOW APPIRWED nuctwlfs.ouacnvts.uc.

whATHER - Tﬂ!'ilﬂf.!:’.l.’p&ltllﬁb w CLOUNS, THUMDERS | CRWS
FACTUNLS) - .

wiAYipr - FelL Ol R ECHM MYTWRTY
weATMEL ArTef NG - CUNPANY OIIFATCN
SLATHEN FoaCCAST = PORCCAST SURSTANTIALLY CRARFCT

AKY SONDLTIUN CEILING AY ACCIOENT SITE

Al WS AW TY e POTED VR NOMANOY LEPOATED

VISISILINY AT ACCTDENT ST (13 PUECIPITATION AT ACCIOENT 3ITR
At N ZWIT REPILTED UNEKRONINGY REPORTED

WASTEICYIUN . 1% vISIUV AT ACCROPNT STTE IYPE OF MEATHER CONOITIONS
KL Iwmied iaY] @ T FCRTVD v

Tyvr CF FLIGAT PLAL
12

cEmARRY STAT SELT HIGM wiS TumNef OK TCO tLaTk. wEwEralt SERVICE 1M PROGRESS.

O O 9 SCHED INTENMATL PASSC SRV ALALINE TRANSPORT, AGE
3, 24000 TOVYAL NOURS e

CARAGF—hLKF 1000 1k TVYPE, INSTRUNENY
RAYEO.

s 7l wOL ATLANTIS OCEAN DOVGLAS DC=3 G-
LA = 14al NATTS px= O 1100

SPEPATLE m FASIZEN AIH LINES.INC.

2o

SEPARTURE TOLINT INTEROFD DESTINAIICN
LAY S TR 3 JEK INTLNY
PHASE OF OPERATION

TYPy W aGLLVEAY
TUL e E N FLEIGHTE MORMAL CRULSE

P ATE LN (S)
AT - T UL ENCE S ASSICLATED W/ CLOVDS s THUANERSTCRRS
FaLturtsh . .
w2 SCFLLANVCUS AUTSSCCMDLITICNS » SEAT PULY SIGN OA
af AT ARIEFLIVe = CrPANY ALSPATCH
whAEen SOLECAST = FCRECAST SUASTARTIALLY CoRnrlY

Y ConDLT LN CRiLING AY ACCIDENY SITE
WiuCALT MO N/ NOT REPORTED
VISIMLITY AT ACCEDONT 78 . MECIPITATION AT ACCIDENT 3XTE
2=l : e
SARTAULC TIONS T VISTQN AT MCCIDENT 31TE IYPE OF wWEATHRER m‘tlu‘
e R
TYoF Jf FLIAMT BLAN

1ER.
RY SARKS= FA WAS SETURNING TC SEAY FRI¥ UL mOCW. ALTY AMGUT WIDMAY BETWEEN BRRUWOA AND NY.
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omiEss CF ACLIDENTS

FILE

ValE LOCATEON AIRCRAFT OAYA

R

INJURIES
P S wm

FLIGnY

PILOTY DATA
PURPFOSE -

it

=0 3>

SOFING TOY
NETAZL
DANRGE =Nt

DPFrsAT. IR = CONTINENTAL Alm LINES,INC.

VErArTuns wIINT INTENDED DESTINATION
YL U WAL § CLARK AFD,P]

TYPE 1 ACCIDENT
TUR MM CNCE

s 2id ¥ Y. PACIFIC QLCAN

Yive = 00 ¢ o

PunwL CAUSECS)

CR= O 1 7T NIL CONTRACY PASSG INTL
0 Ol

ASRLINE TRAMSPORY, AGY
&%, ZIT13 TOTAL MOUKS,
3510 IN TYWE, (WSTRUNINTY
RATEO.

PHASE OF CPERATION
IR FLIGHTT MOMMAL CRUTSE

STATHER =~ TUPRULENCHLASSOCIATED /' CLOUOS, THUMOERITCKNS

SALT'MLES)

VISCELLANEOUS ACTSCOMDEXICRS = SEAY BELY SIGH O
wFATNEE WL [ERING = G WPANY OLSPATCH
wCATHEY SONFECAST = FIRECAST SURSTAATEIALLY CORAECT

LY CONDLYION
UNKN WN/KDT REPCRTED

VINGGILTTY A\ ACCIORNY SETC
e o

CASTRUCTICAS TC VISEON Al allI0te¥ SITE
naYE

TYSE F FLIGAT SLAN
1Fa

CEILING AY ACCIOEMY SITE
URKNOEN/NOT REPORTED

PRECIPITATION AY ACCIDENY SITE
[0y,

TYPE OF WEATHER CONDITIONS
vEa

i vARRCe JASAN DIONT SHOW METURNLG PLT MAD AVOICEC KNCwA !-Sﬂ' ACTIVITY, WALFUAY BSETHEEN CUAR AND PI.

CONVALIR $80
NOAOLE
GARACF=MNOMNE

S/0leT WKL JACKSOS,HESS

TiME ~ LTt =

GPFRATL., = OFLYA AIF LINFS.INC.
MPARTWE PULYY INTENOPD DESTINATIUN
CHICALT,ILL hEW CeLEANS.LA
TYPE OF ACCIQENTY
({7 1 VL3

PEARARLE CAUSELR)

Ch= O 1 3 SC0HED DDM PASSG JAV
o 0 4

AIRLINE TRANSPORT, AGE
S0 L1000 TOYAL MOURS,
$100 IN TYPFE, INSTRURENT
RATEO.

PHASE OF CPERATION
I FLICHTE ODESCENDLING

PILUT I& CINWAND ~ FAILEG TG FOLLOW APPPIVED PRCCEOIMES, CIRECTIVES.ETC.
wrATHER = TUPDULENCELASSCCIATFD W/ CLOUDS, THUROCRSTCENS

ralYOunes)

- MEISCOLLANSOLS ACTS ,CONOTTICNS = SEAY BELY SICM OFF
wlaTrrdt A2 IEFING ~ COMPANY DISPATCM
WLATHEY FOPECASY = FOCRZCASY SLASTANTIALLY CORAECY

SAY CONDITION
U W NLT MEPIWTED
VISINILITY FT ALCTOPNT SITE
TERD .
JESTRUCTIOAS TO vISION AT ACCIOENT SIWE
L b1 4
Tyet CF FLICHT PLAN
ted
S MANK S LY TSINS FCSTY FCR RCUTE CF FLT.

CLILING AT ACCIONENT SITE
UNKNOUN/MOT REPORT LD

PRECIPITATION AT ACCIOERY SIYE
NONE

TYPE OF wEATHER CONDITIONS
VFR




BAXESS CF ACCIOENTS

FILE,

DATE LOCATION AIRCRAFT DATA INJURIES PILOT OATA
¢S WN PURFOSE - .

1=00 38

1148/6% NPACIFIC OCEAN DOUCLAS OCo~83 CR= O 2 & niL CONTRACY PASSC INTL  AIRLIME TRARIPORY. AGE
TIFE = L4 NBAI3SN PX= O O21% by 13475 TOTAL MOURL,
OAMAGE =hONE SO0 IN TYPL, 1. STRUNMENY
RATID.
OPERATO? = SEARCARD WORLD ATFLINES,INC.
OEPATURE POINT INTENOED OEST INATION LAST ENROUTE STOP
TACONA WA SM CAM RANH,S VIETNAN ANOERSON APS CAN

CFYPR OF ACCIOGNY PHASE OF OPERATION

Funolt EncCE IN PLIGHY: NORMAL CRUILSE

PrOBANLE CAUSRLS)
PILOT LM COMMANG ~ FPALLED Y0 FOLLOW APPROVED PROCLOURES, DINICTIVES,EVC.
wCATER = TUREULENCE IN PLIGHT LLEAR ALK

FACTOMLS)
$LSCELLAMFOUS ACYS,CONOITICNS ~ SEAY BELY SICH Oh

EATHES BRIESING ~ BATEFING RECELIVED-METHOOD UNKNCuh

WRATHER FORECAST ~ FORECAST SUBSTANTIALLY CORRECY

SKY CONDETION CEILING AT ACCIOENT SITE
SCATTERED VML INITED
vISIBILITY AT ACCIDENT SITE PRECIPLTATION AY ACCIDENY SITE
2 ATLES OR LESS NONE
GASTAUCTIONS TO VISION AT ACCIOENT SITE TYPE OF wEATHER CONOITIONS
UNKTUN/NAT REPORTED vra
nv: OF FLIGHT PLIN
IR
REMARKS= TCU ARO CU EN AREALFLY ENCTRO CHOP APRX 2 Wik SFR MARD CUSTS.SEAT SELY 3IGN ViRegO OM TOD LATE.

LI NO.PACLFIC UCeAN 00RING TOY Co= O 1 10 SCHED INTERMATL PASSC SAY AIRLIME TRARIPORY, AGE
TiWE ~ 0429 NYaSPA ’X- O T a% 29, (IE/ER TOTAL HOURD.
CANAGCE ~wONE ,"T'ﬂ!‘ TYPe, IRSTRUNENT
RATED .
CPERATOR = PAN ANERICAN WORLD ALRWAYI.INC.
OCPARTURE POINT INTEAOED DESTINATION
SYONRY . AUS HOMOLULUJMAMATT .
TYes W ACCIDENT MALE OF OPERATION
TuRno £ NCE IN PLIGHT: NORMAL CRULSE

PROSABLE CAUSELS)
WEATHER ~ TURSMULINCE IN FLIGHT,CLEAR AIR
salInx %)
NILCCLLANEONS ACTS,CCRDLTICRS — SEAT SELTY SIGh OFF
WRATMEY DO LEFING — COMPANY OISPATCM
WEATMEL FORECASY ~ FORECAST SUBSTANTIALLY CORRECY

Ky CONDITION CELLING AT ACCIODENTY SITE
CLPAR W, INLTSD

VISMISILIYY AY ACCTIDENT 3ITE PARCIPITATION AT ACCIOSNT SITE
& MEILES OR LESS nNOME

QrSYRUCTIUAS TO VISTON AT ACCIOENT SITE YYPE OF wEATHER CONDITIONS

e

wale
TYPE OF FLIGHTY PLAN
e




BAIEFS O acCIORNYS

#ILE

DATE LNCATION AIRCRAFY DATA

INURIES
SN PURFOSE.

FLIGMT PILOTY DAYA

1~0041

CR=
"R=

BOEING 707
N1870L
DAMAGE ~NONE

1073L76%  MOLPACIFIC OCEAN
TIW = O2e3

IMERATUR ~ THAMS WORLD ALALTMES.InC.

DPARTORE POINT CNTENDED DESTINATINN
HETLULUstAmAS T AGANA o GAIAF

TYPC W ACCIDENT
TURDUL ENCE

PPORABLE CAUSLCS)

wEATHER « TURAULENCE IN FLIGHT,CLEAR AlR
FACINALS)

SISCELLANEOUS ACTS,CONDITICRS = SEAY BELY S1Ch Ch
wEATHER B LEFING = CONPANY DISPATON
aFATHER FORECAST « FORECALY SUBSTANTIALLY CORRECY

SRY CONDETLIMN
CLEAY
VISISILITIY AT AMLCLOCNT SITE
s 0 OVER
A3STRYCTICAS TO vISION AT ACCIOENT $1T¢
NOnE
TY?E JF FLIGHT PLAMN
1FA

WFUARKS= MALL 2AGS STCWED In REAM SEFATS PHEVENTEOD $(T ATTNDIZ

10732769 w PALIFIC OCEAN
TINE - 01 %0

sOE [NL TOT
nin709
OAFAGE =NONE

JPFRATIR = T-ARS aCilD AIRLINES.INC,
DEPAREURE  PuiNT INTENOED DESTINATION
KA NA o W T bbb MONCLUL Y oHANAL T
Tysf W ACCIONNY
Tast gl & Nk

Ch=

PAPRALLE CAUSELS)
wEATHER = TURBULENCE IN FLIGHTLCLEAR ALR

PR O 1144

1 & SCHMED INTERNATL PASIE SRV ACSLINE TRARSFORT, AGE

0 & 53, 259% TOTAL. MRS,
440 In TYPR, TNSTRUMENY
RATED.

o
-]

PHASE OF OPERATION
I PLIGHT: NORMAL CRUISE

CEILING AT ACCIOENY SITE
UNLINITRD

PRECIPITATION AY ACCIDENY 3ITE
NN

AYPE OF WEATHEK CONDEITIONS
VFR

FROM CestrviNG SEAT BELTY 3EGN.

O O B MIL CONVRACT PASSG INTL  AlRLIME TRANSPORT, AGE
55, IGr30 TOTAL MOURS,
P /NE IR TYPL, INSTRU~

MENT BATED.

MHASE OF OPERATIOM
IN FLEGmTT MORMAL CRULIE

PILOL IN CORMAND = FAILED 10 $OLLCW APPUOVED POCLIOURES, DIRECTIVESETC.

»IICELLAMI 0L ACTS.CONDITICONS - SEAT #eLY SICh CFP
wEATHER MRIES ING = COmPANY DILPATCH
WEATHEA FORECAST = FORECAST SUBSTANTLALLY COWRECY

aY LONDITION
<LEAR
VISIBILLITY AT ACCIOLNT 3ATF
5 JR OVER
ARSTRUCTIOAS YO VISICH AT SCCIDENT SITE

NOwE
TYPL QF PLLIGHT PLAN
IR
AfZARKY~ FLY NEAS A [VPWOON AREA.

CEILING AY ACCIDENT SITE
UmL iniTED

*RECIPITATION AT ACCIDENT SITE
ONE

TYPE OF MEATMER CONDITIONS
veR




IntEFS GF ACCIOENTS

VRPN ISE BRI T e T oL ey oy o . %

s

FILL

OATE LOCATION AIRCRAFY OATA IhJURIES FLIGHT
, £ S n/m rPURPOSE

P1LOT DATA

1=J004 3

SLIVING N LNLTON TN Bt ING 20 Ch= O 1 7 SCHED INTEANMATL PASSG SAY AIRLINE TRAMIPORT. Al

Tiwr = LE20 NTAOPA PR~ O O 2>
DAYAGY »CNE

UPERATNY « pAN AMELIUAN wCHLD ATdBAYS,IN.
SEPAR TUmi PO NE INTENDED =ZATINATICON
wERLIC) CITY, oY HOUSTONL TU X
Tyve 3 *7CIDINT PHASE OF CPERATION
T VR CACE I% FLIGHTE DESCENDING

PeURARLE TAUAELS)
wEATAED = TULMMLENCE JASSNCIATED W/ CLOVOS. THUnLOC2STORMS
ANl = ATHER FLIZMY PERLUMNMEL
PIACELLANVEDUS BCTS.ZCADITICNS =~ SKAT MLLT NOT FASTEMND
LLLA LY AN )
MISCILLANENLS ACTSCORDLTICNS = SEAT BELY SEGN Oh
ST ZTFF NG = GUWPANY DISPATOR
aFATHLS FOArCAST = ECONFCASY SUASTANTIALLY COKwFCT

SKY CowalTiow CEILING AT ACCIOENY SIVE
OYrROAST UNKNOWN/NOT REPORTED

VILIAILIIY AT ACCINENTY SITE PRECIPITATION AT ACCIODENT SITE
4L JNKNUNN/NGT REPORTED

DRSTANCTT NS 1O WISIGCN AT SCCIOE%NY Site TYSsE OF WEATHER CONDITIONS
NN IPR

TYer v FLIGNT PLAN
1¢

AEWARKS~ SEAY JeLY ANNCUNCEMENT WAD JEEN WADE,

31, 21348 TOYAL WOURS,
6o IN TYPE, INSIRUMENT
RATED.
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MRIEFS 5. ACCIUCHTS

FILE CATE LOCATION ALRCRAFT OATS IAURTPS FL ICHT PILOY DATA
L Y PURPOSE .

1=J04T B/2/4Y ATLANTALGA OCUG an XC=8 W= O L & S3SLMED DOR PALIG IRV AIRLINE TRANLIORY. AGE
Tiuwg = 124) ol 3028 Pa=- O D\a? 57« 24390 TOTAL MOURI,
CAFALT —NINE 6):2 IN TYPE, INSTRUMENT
RATEO.

IPERATOR = JFLTA ALk LINES.ING.,
Dr AAATURE POINT INTENDRD DESTINATION
ATLANTAGA TAMPARFL N
TYPE OF ALCINENTY PASE OF OPEQATION
VU UL ENCE In FLIGKTY CLIMS TO CAULIE

pPradnlE CAUSILY)
WEATHER = TURBULENCE ASSOCIATED W CLOUDS, TWUNOERSTCANS
PCILINGL = OTHER BLIGRT PEASONNEL
wILEFLE LN OUS ACTS,CORDITICNS ~ SEAT BELY MU FPASTEMD
FACTON (S}
MISCFLLANIUS ACTS CCNDITICNS = SEAT BELT SICM OM
WEATHPA = THUMDERSTIN™ ACTIVITY
wFAL I A ARIZEFING =« COMPANY LISPATCH
WEATHEP B4 CAST = FIRFCAHST SUNSTANTIALLY CORMECT

SKy CuDITIJN CIILING AY ACCIDENY SITE
WAL VAR SEATTEREC 10000

VISIAILLTY AT ACCUDENT SLTE PHECIPITATION AT ACCIOEMT 3LAME
LELY RATN SHOMERS, THUND-RITOAM

UrSIAUCTIUNS TC YISICN AT ACCIDENT SITE TYPE OF JEATHRER ZONDIVIONS
Nl wER

Tk OF FL 1adT M ak

158
CFIARKS= PLY MED VECTOd AACUND STDRF, ATC FANDAR WAS INCP. STEWANOESS INAOVERTENTLY AELEASED SEAY BELT.
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PATEFS OF ACCIDENTS

(2182 DATE LOCATIGH AIRCRAFT DATA INJU-1ES FLIGHT FILOY DATA
L 7 FURFOSE

1=0048T &/34/457 W LAS VEGASNEY OOUGLASL DC~9 = 0 0 3 3SCHED DOM PASSC 3SRY AIRLINE TRAMIFORT, AGE
Tinl = 1444 N9337 M= 0 1 20 44s 24300 TOTAL MOURS,
OASALE wMONE UNIL/NR I TYPd, INSTER-
NENT RATRD.

DPERALIR = AIR WESY.INC,

OEPAITURE POINT INTEMDED DESTIMATICN LASY ENAOUTE STOP
ALMYeNEY PHCENTR AN Z LAS VEGAS.NEV

TYPt OF ACCIDGNT PHASE OF CPEAATION
TU= BULFNCS In FLIGNTI DESCENDING

PRCARAML CAUSE(S)
PEASINNEL = PISCELLANEOUS=PERSONNFL L PASSENGER
BEATHER « TURBULENCE Ih FLIGMY.CLEAT AIR
FALTGULS)
MISCELLAGEOUS ACTS COMCITIONS = SEAT BELY SIGM ON
WEATHMIH WRIEFING = CORPANY O1SPATCH
WEATHER FOMTCALTY ~ wEATWER SLIGHNTLY WORSF THAN FCRECASY

SKY CONIITION CEILING AT ACCIOENTY IITE
CLrax UNLINITERD

VISIGILETY AT ACCLONMT $ITE FAECIPITATION AT ACCIOENY SIVE
S O Ovew MNONE

UBSTHUCTLIONS 70 VISION AT ACCIDEMT SITe TYPE OF WEATHEF CONDITIONS
NOINE vER

TYPE CF VLIGHT MLAN
Ire

ALRART > X PRACTURED KMEC WWILE UK LAVATCRY.

2/ 7789 SO0.ACIFIC OCEAN BOC [NG TOT ICNED INTERNATL PASSE SRY AJRLINE TRANSPORY, AGCE
TInt - O082¢ NOLIAPA UNL/NR, 20117 TOTAL

DARAGE-NONE NOURS, 4317 IN TYPE,
INSTRUNMENT RATED.

DPERATOR ~ PAN AMFRICAR ROULO AIRWAYS INC.

OFPARYURE FPIINT INTENOED OESTINATION
HONG KONGLCHINA SYDNEY LAUSTRALT A

Tyre OF AMCIOENTY PHASE OF OPERATION
TURDILENCE IN FLIGHTS NORNAL CAJUISE

PROGANE CAUSELS)

HEATHEN « TUPBULENCE ASSOCIATED W CLOUDS, TWUNDERSTOWNS
FACTNRLS)

MISCFLAANEOUS ACTSLCUADITICNS ~ SEAT BELT SICN O
WEATHER A0 1FP ING = COWPANY DT SPATCH
WEATHER FORFCASTY =~ FORECAST SUNSTANTLIALLY CORRECT

XY CONDITION CEILING AT ACCIOSNTY 3ITE
B g N UNKNOWKR/NOT REPORTED
VISIBILIIY AT ACCIOENT SEIVE PRECIPITATION AT ACCIOENT SITE
3 NILES DR LESS NONE
OFSTRULTICHS YO VISICN AY ACOTIOENT 31TE ) TY* OF WwEATHCR CONDITIONS
N vER
TYPY OF FLIGHT PLAN
|12
nbHARKS= PENCTRATED TOP OF S3 CLOUD FLYING IN STRATUS LAYER.MADAR CIONT SHMOW CB8.

PACE 33




SALIErS. OF ACLIOENTS

fiLe DATE LOCATION AIRCRAFT ODAVA TRJURLES FLICHTY PILOT OATA
. P S PURFOIE

1=3061 1277176% NR.OEMVER LD BOEING T2O CR« 0 0 T 3ONED DON PASSC SOV ATRLINE TRANSPORT. AGE
Tiu = 1430 nLT207 Mm=- 0 188 - 38e 20000 ICTaL “OURSe
DAVALE =mCwk 2000 IN TYPE, INSTRUNENT

RATRD.
OPECATOR = CONTINFNIAL ALR LIMES,INC.
DEPAZTYRE POINT INTENDED DESTIMATICON
LOS ANGELESCALLE OEAVEr LOL0
TYre OF ACCIDLNT PMASE OF OPE™ATION
TURBULENCE IN FLIGHTT DESCENDING

PROAANLE CAUSE(S)
PLASONNEL ~ MESCELLANEOU S~PRaSLMNIEL ¢ PASSENGER
PEASONMEL = CTNER FLIGHMTY PERSCANNFEL
WEATHER = TURBULENCE IN FLIGHT.CLIAN AIR
FALTY (L)
MISCELLANEOUS ALTSCONDITICNS = SEAT BEAT SIGK O
WCATEL BHLIEFING — BALEFING RLCLIVEO=METHOD UNEROwS
wEATHER PORPCASTY « UNENIUWN/NCT wEPCHTED

SKY CONDLEIION CEILING AT ACCIDENY 5ITE
SCATTERED 1000
VISIALLLTY AT ACCLOEMY SLTYE PRECLPITATION AY ACCIDENTY Z1TE
s O OVER NONE
NBSTRUCTIONS TC VISION AT ACCIDEAY 3ITE TYPE OF MEATHCG CONDITIONS
NUNF e
TP OO0 FLLNY PLAR
1pa
HEYAANT= VERAAL AND VISUAL WARN ISSUED In ANTICIPATICA OF TURBC.STEWARDESS AND PX INJURED.
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