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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

SOUTHERN AIRWAYS, INC.
DC-9-31, N1335U
NEW HOPE, GEORGIA

APRIL 4, 1977.

~ SYNOPSIS Hk

About 1619 e.s.t. on April 4, 1977, a Southern Airways, Inc.,
- DC-9, operating as Southern Flight 242, crashed in New Hope, Georgia.
After losing both engines in flight, Flight 242 attempted an emergency
landing on State Spur Highway 92, which bisected New Hope. OF the 85
persons aboard Flight 242, 62 were killed, 22 were seriously injured,
and 1 was slightly injured. One passenger died on June 5, 1977.
Additionally, eight persons on the ground were killed and one person was
seriously injured; the injured person died about 1 month after the
accident. The aircraft was destroyed.

; Flight 242 entered a severe thunderstorm during Flight between
17,000 feet and 14,000 feet near Rome, Georgia, while en route from
funtsville, Alabama, to Atlanta, Georgia. Both engines were damaged and

Lall thrust was lo#t. The engines could not be restarted, and the flightcrew
fwas forced to make an emergency landing.

The National Transportation Safety Board determines that the
iprdoeble cause of this accident was the total and unique loss of thrust

girom both,engines while the aircraft was penetrating an area of severe
founderstorms.  The loss of thrust was caused by the ingestion of massive
Enounts of water and hail which in combination with thrust lever movement
WWinduced severe stalling in and major damage to the engine COMPressors., /
|4 Major contributing factors included the failure of the company®s
BRispatching system to provide the flightcrewwith up-to-date severe weather

alric control system which precluded the timely dissemination of rzal-
ie hazardous weather information to the Flightcrew.
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1. FACTUAL INFORMATION

1.1 History of Flight

On April 4, 1977, Southern Airways, Inc., Flight 242, a DC-9-31,
(N1335U) operated as a scheduled passenger flight from Muscle Shoals,
Alabama, to Atlanta, Georgia, with an intermediate st?p at Huntsville,

Alabama. Flight 242 departed Muscle Shoals at 1521 1 landed at
Huntsville about 1544.

About 1554, Flight 242 departed Huntsville on an instrument
flight rules (IFR) flight plan for the Hartsfield-Atlanta International
Airport; there were 81 passengers ?nd 4 crewmembers aboard. The Fflight"s
route was direct to the Rome VOR and then a Rome runway 26 profile
descent to Atlanta. Its estimated time en_route was 25 min and Its
requested en route altitude was 17,000 ft 3/,

At 1554:35, Flight 242 established communications with Huntsvi I*
departure control and at 1554:39, the controller cleared the flight to
climb to 17,000 ft. At 1555:14, the controller cleared the fllght (0]
proceed directly to the Rome VOR. According to the cockpit voice recordel
(CVR), at 1555:58 the captain remarked, "‘Well the radar is full of it,
take your pick."" At 1556:00, the control ler told Flight 242 that his
radarscope was showing heavy precipitation and that the echos were about
5 nmi ahead of the flight. Flight 242 responded, *‘Okay... we“re in the
rain right now.,.it doesn"t look much heaV|er than what we"re in, does
it?" At 1556112, the controller said, -l got weather cutting devices
on which is cutting out the precip that you're in nov... however, it's
not a solid mass, it,..appears to be a little bit heavier than what
you're 1in right non."" Flight 242 replied, ""Okay, thank you.""

At, 1556:37, the Tirst officer, who was flying the airplane,
said, "'l can"t read that, it jJust looks like rain, Bill. What do You
thing? There's a hole.’ The captain responded, *‘there"s a hole right
here. That"s all | see.”” He added, *'Then coming over, we had pretty

good radar. I believe rlght straight ahead.,, there the next few miles
is about the best way we can go.'"

At 1557:36, the controller said, ""...yau"re in what appears to
be about the heaviest part of it now, what are your flight conditions.""
Flight 242 replied, "...we"re getting a little light turbulence and,,.I'd
say moderate rain.."" At 1557:47, the controller acknowledged Flight
242's report and told the flight to contact Memphis Center.

1/ All times herein are eastern standard, based on the 24-hour clock.

2/ A very high frequency omnidirectional range navigational aid located
about 72 nmi east-southeast of Huntsville and 46 nmi northwest of
the Atlanta airport.

3/ All altitudes herein are mean sea level unless otherwise specified.




D

-3 -

At 1553:10, Flight 242 established communications with Memphis
Alr Route Traffic Control Center (Memphis Center). At 1558:32, the
‘captain said, "As long as it doesn"t get any heavier we*ll be all right."*
The First officer replied, '"Yeah, this is good."

At 1558:26, the Memphis Center controller advised the flight
that a SIGMET 4/ was current for the vicinity of Tennessee, southeastern
Louisiana, Mississippi, northern and western Alabama, and adjacent
eoastal waters, and advised them to monitor VOR broadcasts within a 150~
ami radius of the SIGMET area. At 1533:45, the controller told Flight

242 to contact Atlanta Air Route Traffic Control Center (Atlanta Center).
At 1559:00, the captain said, ""Here we go...hold “em cowboy."

At 1559106, Flight 242 established communications with Atlanta
(zenter (Sector 39) and stated that it was "‘out of eleven for seventeen.''
The controller replied, ''...roger, expect Rome runway 26 profile descent.""
Flizht 242 acknowledged the controller®s transmission. Between 1559:13
and 1602:03, the Atlanta Center controller conversed with TWA Flight 584 about
its deviations eastward around thunderstorms between Chattanooga, Tennessee,
| and Rome, Georgia. At 1600:30, the sound of rain was recorded on Flight

242's CVR. At 1602:57, the captain of Flight 242 said, "'l think we"d

better slow 1t up right here in this....'" The Ffirst officer replied,
"Got ya covered."’

At 1603:01, an Atlanta Center controller (sector 40) contacted
an Eastem Airlines flight, which had just crossed the storm area northwest
of Rame, and asked, ""How would you classify your ride through that line
up there? You tecommend anyone else come through it?"* The flight
E asiered that ""it was not too comfortable but we didn"t get Into anything
b we would consider the least bit hazardous.' At 1603, Flight 242 was
told to contact Atlanta Center (sector 4J). About 11 sec later, the
sound of light rain was recorded on the CVR. At 1603:20, Flight 242
established communications with Atlanta Center on the new frequency and
said, "...level at seventeen.'" At 1603:48, the captain said, ""Looks »
 heavy, nothing™s going through that.”* Six secs later, he said, "'See
that.”* The First officer said, "That's a hole, isn"t 1t?"" The captain
replied, "'It"s not showing a hole, see It?"" At 1604:05, the sound of
rain was recorded on the CVR, and 3 ssc later the first officer asked,
Do you want to go around that right now?'" At 1604:19, the captaln

.9aid, "Hand fly it about 285 kfis," and the first officer responded,
& "285"

L4/ Significant Meteorological Informatjon--A weather adyisory.concernin
-_si'/ wegrtlmr S|gn|?f|cant tg the sa¥ety of all aurcra%t- It |H¥Iudes g
j° tormadoes, lines of thunderstorms, embedded thunderstorms, large

hail, severe and extreme turbulence, severe icing, and dust or
sandstorms.



At 1604:30, the sounds of rain and hail were recorded, and 20
sec later Flight 242 reported to Atlanta Center that the flight was
reducing speed. At 1605:53, the first officer said, "Which way do we go
cross here or go out--1 don't know how we get through there, Bill." The
captain replied, 'l know you're just gonna have to go out.. .." The
first officer said, "Yeah, right across that band.” At 1606:01, the
captain said, " Allclear left approximately right now; 1 think we can

cut across there now.” At 1606:12, the first officer said, -‘"All right,
here we go.™

Between 1604:42 and 1606:20, Atlanta Center was coordinating
with TWA53 about its route and altitude to intercept the Atlanta VOR
313" radial inbound. At 1606:30, the controller said, "1 show weather
up northwest of that position, north of Rome, just on the edge of
it...maintain 15,000."" TWA-584 replied, '""Maintain 15,000, we paint
pretty good weather at 1 or 2 o'clock."

At 1606:41, the first officer on Flight 242 said, "He's got to
be right through that hole about now." About the same time, Atlanta
Center cleared Flight 242 to descend to and maintain 14,000 ft. At
1606:46, the captain said, "who's that?', and the first officer replied,
“TWA.'" At 1606:53, the captain reported to Atlanta Center, 242 down to
14." About the same time, the sound of heavy hail or rain was recorded
on the CVR. The sounds continued to 1607:57, at which time the CVR

ceased to record for 36 sec; it began operation again at 1608:33, and
the sound of #ain continued for another 40 sec.

Between 1607:00 and about 1608:01, Atlanta Center made four
transmissions to Flight 242; none was acknowledged. About 1608:34,
Atlanta Center said, "Southern 242, Atlanta.” At 1608:37, the first
officer said, "Got it, got it back Bill, got it back.” At 1608:42,

Fliaht 242 told Atlanta Center to "standbv." At 1608:49. Atlanta Center
transmitted, "Roger, maintain 15,000 if you understand me, maintain

15,000, Southern 242." At 1608:55, Flight 242 replied, "We're trying to
get it up there."

X At 1609:15, Flight 242 reported to Atlanta Center, "Okay...we
just got our windshield busted and...we'll try to get it back up to 13,
we're 14." At 1609:36, the first officer said, "Left engine won't
spool,” and Flight 242 reported to Atlanta Center, "Oour left engine just
cut out.” Atlanta Center replied, "...roger, and lost your transponder,
squawk 5623." At 1609:43, the first officer said, "I'm squawking 5623,
tell him I'm level 14."

= At 1609:59, the captain said, "Autopilot off," and the first
officer replied, "I got it, I'1ll hand fly it." At 1610:00, Atlanta
Center cleared Flight 242 to descend to 13,000 ft. At 1610:04, the
first officer said, "My... the other engine’s going too...," and at
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1610: 05, Flight 242 reported to Atlanta Center, ™ the other engine's
going too." Atlanta Center replled ...say agaln Flight 242 said,
'Standby, we lost both engines.'

At 1610:14, the first officer said, " Allright Bill, get us a
yector to a clear area." At 1610:16, Flight 242 told Atlanta Center,
'Get us a vector to a clear area Atlanta.” Atlanta Center replied,

", ..continue present southeastbound heading, TWA's off to your left
jgbout 14 mi at 14,000 and says he's in the clear.” Flight 242 replied,
lokay.l'l

! At 1610:27, Flight 242 asked Atlanta Center, "Want us to turn
left?" The Center replled **...contact approach control 126.9 and’
fhey' 11 try to get you straight into Dobbins.” 53/ At 1610: 36, the first
pificer said, "Give me--I'm familiar with Dobbins, tell them to give me
) vector to Dobbins if they're clear.”™ At 1610:38, Flight 242 asked
jtlanta Center, ""Give me, a, vector to Dobbins if they're clear.” The
enter replied, "...126.9, they'll give you a vector to Dobbins.”” At
610:45, Flight 242 replied, '"269, Okay."

_ At 1610:50, the first officer said, "lIgnition override, it's
ptta work...." At 1610:52, an Atlanta Approach Control transmission to
par Jet 999M was recorded on Flight 242's CVR; at 1610:56, the CVR

ssed operation for 2 min 4 sec. Between about 1611:17 and 1612:50,
flanta Center made three transmissions to Flight 242. About 1612:00,
lanta Approach Control made one transmission to Flight 242; 10 sec

ter, TWA 584 calleg Flight 242, No responses were recorded.

At 1613:00, the CVR resumed operation, and at 1613:03 the
bptain said, "There we go." The first officer responded, "'Get us a
betor to Dobbins.' At 1613:04, Flight 242 transmitted to Atlanta
boroach Control, " ...Atlanta, you read Southern 2427"~ Approach Control
bplied, ""Southern 242, Atlanta ...go ahead.” Flight 242 said, '"...we've
jstboth engines, how about giving us a vector to the nearest place,

're at 7,000 fr." At 1613:17, Approach Control replied, ""Southern

y roger, turn right heading 100°, will be vectors to Dobbins for a
raight-in approach runway 11...your position is 15, correction 20 mi

t of Dobbins at this time." Concurrent with this transmission, the
kstofficer said, ""What's Dobbins' weather, Bill? How far is it? Hw
is it?"" Flight 242 transmitted, *"'‘Okay 140" heading and 20 mi."

] At 1613:35, Atlanta Approach Control directed, "...make a
ing of 120, Southern 242, right turn to 120°."™ Flight 242 replied,
jay , right turn to 120 and.. .you got us our squawk, haven't you, on
rgency.”  Concurrent with this transmission, the first officer said,
flare an emergency, Bill." At 1613:45, Approach Control replied,
,I'm not receiving it but radar contact, your position is 20 mi west
Pobbins.” Flight 242 replied, 'Okay."

Dobbins Air Force Base is located about 33 nmi east-southeast of
- the Rome VOR.

T

—_—
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At 1614tb®, first officer said, '"'Get those engines. ...
At 1614:24, Flight 242 transmitted to Approach Control, " Allright,
listen, we've lost both engines, and...I can't,..tell you the implications
of this..we...only got two engines, and how far is Dobbins now?""
Approach Control replied, '"...19 mi."" Flight 242 transmitted, "Okay,
we're out of ...5,800, 200 kns.” At 1614:45, Approach Control asked,

""Southern 242, do you have one engine running now?" Flight 242 replied,
""Negative, no engines.""

At 1615:04, the captain said, "Just don't stall this thing ~
out." The first officer replied, "no I won't." The captain said, "Get
your wing flaps,"™ and the sound of lever movement was recorded. At
1615:11, the first officer said, "Got it, got hydraulics, so we got.”

The captain replied, - We got hydraulics.” At 1615:17, the first officer
said ""What's the Dobbins weather?" At 1615:18, Flight 242 asked Approach
Control, "What's your Dobbins weather?' Approach Control said, *Standby."
At 1615:46, Approach Control said, ""Southern 242, Dobbins weather is
2,000 scattered, estimated 7,000 overcast, visibility 7 mi."* Flight 242
replied, '"Okay, we're down to 4,600 now." Approach Control responded,
""Roger, and you're approximately...17 mi west of Dobbins at this time."

At. 1616:05, Flight 242 said, "I don't know whether we can make that or
not. "

At 1616:11, the first officer said, "...ask him if there is
anything between here and Dobbins?'" The captain said, "What?"" and the
first officer répeated his request. At 1616:25, Flight 242 asked Approach
Control, "... s there any airport between our position and Dobbins?"
Approach Control replied, "...no sir, closest airport is Dobbins.” At
1616:34, Flight 242 said, "I doubt we're going to make it, but we're
trying everything to get something started.' Approach Control replied,

"Roger, well there is Cartersville, you're approximately 10 mi south of
Cartersville, 15mi west of Dobbins."

At 1616:45, Flight 242 asked Approach Control, "'Can you give
us a vector to Cartersville?"™ Approach Control replied, "Allright,
turn left, heading of 360, be directly...direct vector to Cartersville."
Flight 242 said, ''360, roger.”" At 1616:53, Flight 242 asked Approach
Control, ""What's the runway heading?' Approach Control replied, ''Standby.'

Flight 242 then asked, "And how long is it?" Approach Control replied,
"*Standby.""

At 1617:08, the captain said, *...I'm picking out a clear
field." The first officer replied, "Bill, you've got to find me a highway"
The captain .said, ""Let's get the next clear open field.” The first j
officer said, "No...."" At 1617:35, the captain said, ""See a highway
over——-no cars.” The first officer said, "Right there, is that straight?"

The captain replied, "No'* The first officer said, "We'll have to take
it."”




-7 -

At 1617:44, Approach Control transmitted, "Southern 242, the
| unway configuration... at Cartersville is...360 and running north and
south and the elevation is 756 ft, and. ..trying to get the length now—
it's 3,200 ft long.”™ At 1618:02, Flight 242's last transmission to

| Approach Control was recorded: '"...we're putting it on the highway,
were down to nothing.” From 1618:36 to 1618:43, crash sounds were
recorded on the CVR.

According to one of the passengers, a commercially licensed
pilot who was seated on the left side of the airplane just forward of
the left engine intake, the flight was routine until the aircraft
 encountered severe turbulence followed by very heavy precipitation, a
lightning strike on the left wingtip, and hail. The hail increased in
intensity and size; then the right engine quit and the left engine quit
F shortly thereafter. He thought the cabin lights went out shortly after
W te lightning strike, but before the hail began. Additionally, almost
Esimultaneous with the turbulence, he noticed that the power was reduced
g@on the engines. He estimated that the turbulence lasted from 1to 2
Wuin, the heavy precipitation lasted from 45 to 60 sec, and the hail
1asted from 45 to 60 sec. The engines quit shortly after the hail
ceased just before the right engine quit, he heard loud popping sounds
from an area ahead of the engine. Similarly, just before the left
engine quit, he heard sounds of engine surging and loud popping. He
plsc noticed that the inlet fairing in the center of the left engine was
Mented. After the engines quit, he heard sounds that he associated with
jttempts to start the auxilliary power unit (APU) followed by sounds of
Rhe unit in operatfpn.

The two flight attendants recalled details similar to those
ppressed by the passenger.

1 About 1615, several witnesses in Rockmart, Georgia, saw Flight
B2 flying over Rockmart in a westerly direction. The aircraft made a
ptt turn and flew back toward the east. They heard no engine sounds

jd saw nothing peculiar about the aircraft.

The aircraft crashed during daylight hours, at an elevation of

J020 ft, and at latitude 33°57'45" and longitude 84°47'13".

Injuries to Persons

Crew Passengers ~ Others

’ 2 60 : 8
1 21 6/ 16/

pt/nohe 1 0] 0

} Two persons died about 1month after the accident. However, they
twere not listed as fatalities because 14 CFR 830.2 defines a fatal

 injury as one which results in death within 7 days after the accident.

P
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- heavy maintenance was 2,336.2 hrs on the left engine and 878.7 hrs on

1.3 Damage tg Aircraft

The aircraft was destroyed.
1.4 Other Damage

A combination grocery store—-gasoline station was destroyed by
fire. A truck and Five automobiles were destroyed, and an automobile
and a house were substantially damaged. Additionally, numerous trees,

shrubs, lawns, utility poles, powerlines, mail boxes, highway signs,
and fences were damaged.

1.5 Personpel _Information

The four crewmembers on Flight 242 were qualified and certificd

for the flight and had received the training required by current cegulatiP
(See Appendix 8.)

The crewmembers arrived in Muscle Shoals on April 3, 1977,
about 2300. According to one of the flight attendants, they went directly
to their motel. Since the restaurant in the motel and other restaurants
in Muscle Shoals were closed, the crew had no dinner. The flight attendd
arose at 0630 on April 4 and rode to the airport with the flightcrew.

The Flight attendants had a snack at the airport, but they did not see
the flightcrew consume anything. They departed Muscle%:a ls at0747
and arrived ip Atlanta at 0925. One of the flight attendants stated
that the flightcrew had breakfast in Atlanta before leaving on a series
of flights at 1051. The flight attendants stated that the pilots next
had a snack on the ground at Huntsville about 1345 because they did not
have sufficient time to eat a full meal between flights.

On April 3, the flightcrew had been on duty 6 hrs 2 min and
had flown 3 hrs 3 min. They had been off duty 8 hrs 15 min before
resuming duty on April 4. On April 4, they had flown 5 hrs 24 min ad
had been on duty about 9 hrs when the airplane crashed.

16 Aircraft Information

N1335U, a DC-9-31, was leased by Southern Airways, Inc., from
the McDonnell Douglas Leasing Corporation. It was certificated, main-
tained, and equipped in accordance with current regulations and procadursf
(See Appendix C.) The flight log contained no uncorrected discrepancies.

The aircraft was equipped with two Pratt and whitney model
JT3D-7A4 engines. The last routine inspection on the engines had been
performed on March 10, 1977. The engine operating time since the last
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re
t the right engine. N1335U was equipped with a2 Bendix model RDR-1E L
. weather radar system. The weight and balance sheet for departure from
| Huntsville showed that the aircraft had 14,300 lbs of jet-fuel aboard at
that time.

- 1.7 Meteorological Information

Forecast Conditions

On April 4, 1977, the National Wearhev Service®"s (NWs) 1600

- surface weather chart showed a deep low pressure system centered over

the southem tip of Lake Michigan, an occluded front that extended from

- the low pressure center to southwestern Indiana, and a cold front that
extended from there to south-central Louisiana and into the Gulf of

| Mexico. A warm front was positioned along a line from southwestern

:Indiana to western NMorth Carclina and then eastward to the Atlantic

#Ocean. A squall line extended northeastward from near Meridian, diss{is-

- 8ippi, through northern Alabama and northwestern Georgila to near Knoxville,
 Tennessee.,

E The area forecast issued by the NWS forecast office in New
j0rieans at 0740 and valid from 0800 on April l; to 0200 on April 5 was,
1n part, as follows:

Alabama, northwest Florida, and adjacent coastal waters--ahead
of cold front extending from near Fayetteville, Arkansas, to
Beaumoit,, Texas, and moving east to Paducah, Kentucky, and
Layfayette, Louisiana, by 1400: Ceilings 1,000 to 2,000 ft

broken to overcast, Iayered clouds to 15,000 ft; visibilities
3 to 5 mi in haze. Ceilings and visibilities occasmnally
below 1,000 ft and 3 mi in moderate rainshowers and fog.
Scattered thunderstorms with tops to 35,000 ft; a few severe
thunderstorms, 7/ especially near the cold front. Tops of
severe thunderstorms at 55,000 ft, locally moderate to severe
mixed icing in thunderstorms or buildups above the freezing
level, which was generally at 12,000 ft to 14,000 ft but lower

behind the cold front.

: The area forecast issued by the NAs forecast office in Miami
} 0740 ad valid from on April 4 to 0200 on April 5 was, in part,
pfollows:

¥ Wind gusts of 50 kns or greater or hail 3/4 inch or greater in
¢ dlameter. -
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, pertinent to Flight 2i2*s area of operation.
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Northern one third of Georgia--Conditions improving after 0900
and becoming generally 2,000 to 3,000 ft broken, variable

at or below 1,000 ft and 3 mi in moderate rainshowers and
thunderstorms with moderate rainshowers. Moderate icing in

towering cumulus and cumulonimbus tops above freezing level,
which was near 13,000 ft in northern Georgia.

At 1120, the NWSs forecast office in New Orleans issued SIGMET
Charlie 6, which was valid from 1120 to 1520. The pertinent part of the
SIGMET covered Alabama west of a line from near Boothville, Louisiana, to
Bristol, Tennessee. Scattered thunderstorms were forecast, occasionally

in lines; possibly a fewwould be severe with occasional tops to above
40,000 ft.

At 1520, the New Orleans office issued SIGHMET Charlie 7, which
was valid from 1520 to 1920. The pertinent portion of this SIGMET
covered northern and western Alabama, east of a line from Lafayette,
Louisiana, to Dyersburg, Tennessee, and northwest of a line from Mobile,
Alabama, to Columbus, Georgia. Scattered to numerous thunderstorms,
occasionally in lines were forecast; "‘a few will be severe, possibly a
tornado, with occasional tops to above 45,000 ft.""

At 1400, the NWS forecast office at Miami issued SIGMET Bravo
2, which was valid from 1400 to 1800. The SIGMET area covered Georgia
north of a Hne between Atlanta and Athens. It forecast embedded thunder
storms developing, possibly a few severe with hail and strong gusts,

occasionally forming in northeast-southwest lines. Activity was moving
from southwest to northeast.

On April 4, the National Severe Storms Forecast Center, (NSSFC)
Kansas City, Missouri, issued tornado watches Nos. 55 and 56, which were

No. 55 was issued at 1150 and was effective from 1200 to 1800
for an area 70 statue mi on each side of a line from 20 statue mi east of
Huntsville, Alabama, to 60 statue mi south of Jackson, Mississippi.

This watch called for tornados and a few severe thunderstorms with hail
up to 3 in. iIn diameter at the surface and aloft, extreme turbulence,
surface wind gusts to 70 kns, and a few cumulonimbus with maximum tops
to 58,000 ft. Also, a line of thunderstorms from southwest Mississippi
to northern Alabama was to continue to intensify while a small-scale
low center moved northeastward from southern Mississippi.

No. 56 was issued at 1317 and was valid from 1400 to 2000 for
an area 70 statute mi on each side of a line from 50 statute mi southwes
of Chattanooga, Tennasse2, to 30 statute mi northeast of Hickory, North

Carolina. Conditions similar to those described in No. 55 were forecast
Additionally, No. 55 was continued in effect.
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Actual Conditions

The surface weather observations at the following times and
g locations were, in part:

Rome, Georgia

1459 - Sky-~1,400 ft scattered, ceiling estimated 3,000
ft broken, 5,000 ft overcast; visibility--5 mi,
thunderstorm, light rainshowers; tempsrature--70°F;
wind--210° at 4 kns; remarks--one thunderstarm
northeast, moving northeast, and thunderstorm
southwest, moving northeast and occasional thunder.

41600 - Sky--1,800 ft scattered, ceiling estimated 5,000
ft overcast; visibility—-7 mi, thunderstorm, light

rainshowers; wind--210° at 9 kns; remarks--continuous
thunder southwest through northwest and pressure
failing rapidly.

1610 - Special = Sky-—ceiling estimated 500 ft obscuration;
visibilityv--3/4 mi, severe thunderstorm, heavy rain-
showers; wiad--320” at 28 kns, gusts 50 kns; remarks--
dark west quadrants frequent lightning in clouds,
and frequent thunder.

According to the rainfall recorder at the Rome Airport, about
520 ins. of rain fell between 1605 and 1615.

Huntsville, Alabama

1553 - Special - Sky--ceiling estimated 800 ft broken, 3,000
ft overcast; visibility--4 mi, thunderstorm, moderate
rainshowers; wind-~250% at 19 kns, gusts 25 kns;
remarks--thunderstorm overhead moving northeast.

_ At 1534, the MWS's weather station at Athens, Georgia, reported
farea of very strong radar echoes which contained thunderstorms with
heavy rainshowers. The area was approximated by a line from near
lxville, Tennessee, east-southeastward to Ashville, North Carolina,

. southeastward to near Birmingham, Alabama, then northward to a

llnt about 35 nmi north-northeast of Huntsville, Alabama, and then back
fnear Knoxville. Four-tenths of the area was covered by the echoes

ch were moving east-northeastward at 55 kns. The maximum top of

lectable moisture was 46,000 ft at a point about 35 nmi northwest of
Rome VOR,
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At 1535, the NWS station at Atlanta reported a similar area of
thunderstorms as that reported by the Athens station at 1534, except the
area extended farther to the west. Five-tenths of the area was covered
with intense echoes and three-tenths was covered by weak echoes. Addi-
tionally, Atlanta reported a possible line-echo-wave pattern 8/ centered
along a line beginning about 86 nmi west of Atlanta to a point 86 nmi
northwest of Atlanta. The station reported indications of hail in most
of the cells in this line and most cell tops above 40,000 ft.

At 1601, the Athens station made a special radar report. The
station reported cells of intense echoes containing thunderstorms with
intense rainshowers. The center of one group of cells was 15 nmi west
of the Rome VOR; the maximum top of detectable moisture was 51,000 ft
and the group was 10 nmi in diameter. The cells were moving east-
northeastward at 55 kns.

At 1632, the Athens station made another special radar report
of cells of extreme intensity containing thunderstorms with extreme rair
showers. The center of the cells was about 13 nmi north-northeast of
the Rome VOR. The maximum top of detectable moisture was 45,000 ft and
the cells were moving east-northeastward at 56 kns.

From 1531 to 1601, the NWS radar at Old Hickory, Tennessee,
showed a group of heavy echoes west of Rome and an almost continuous

area of light precipitation between Huntsville and this group of heavy
echoes. ”

The above radar observations were transmitted via the ¥WS's
radar report and warning coordination system (RANVARC) circuits to the
NSSFC at Kansas City, Missouri. This information was not generally
available in the above narrative form to aviation users unless they
subscribed to the RAWARC service. Similar information was available to
the aviation users by means of the Weather Bureau radar remote system
(WBRR); the users of this system could obtain a facsimile of the radar
display from selected NWS radars by telephoning the appropriate NWS
off?ce- The facsimile was transmitted via the telephone line to the
user"s receiver in about 3 min, which provided the user with a current
picture of the weather radar display. Southern Airways
to the RAWARC service but did have a WBRR receiver.

The NSSFC compiled data from the RAWARC circuits into maps of
the United States showing severe weather areas. Facsimiles of these
maps were periodically transmitted to subscribers via the National

8/ A configuration of radar echoes in which a line of echoes has been
subjected to an acceleration along one portion or a deceleration
along that portion immediately adjacent, or both, with a resulting
sinusoidal mesoscale wave pattern in the line.



fFacsimile Network Circuit (NWFAX).  Also, the NSSFC issued tornado
fwatches and severe thunderstorm watches over the RAWARC circuits to NWS
foTfices throughout the United States and to the Weather Message Switching
scenter (WMSc) at the FAA“s National Communications Center in Kansas

clty Accordlng to Southern Airways” flight dispatch personnel the

3 NAFAX receiver was inoperative most of the late morning and

fpar Ly afternoon on April 4, and they had received none of the severe
weather maps.

_ The tornado watches, severe thunderstorm watches, SIGMETS,
aviation terminal observations, and aviation area forecasts are available
o aviation users through the WMUSC. Southern Airways” Flight dispatch
personnel had access to this information. Atlanta Center also received
pLL of this Information except tornado watches and severe thunderstorm
atthes. The informationwas further processed by Center personnel, as
pjecessary, and distributed to the controllers.

4 The following severe weather conditions were reported in,
larious locations and at various times iIn eastern Alabama and western
Jeorgiac

1300 = Tornado about 22 mi “southeastof Gadsden, 9/ Alabama.

1315 -  Tornado about 37 mi north of Gadsden, Alabama.

1405 - Tornado about 14 mi south—southeast of Gadsden,
Alabama.

1418 - Tornado about 15 mi north-northeast of Anniston, 10/
A labama .

1430 - - Tornado about 20 mi south of Huntsville, 11/ Alabama.

1530 = Possible tornado about 4 mi east-northeast of Gadsden,
Alabama.

1532 =  Severe thunderstorm at Gadsden, Alabama.

1600 = Tornado moved from southwest to northeast about 3
mi northwest of the Rome VOR.

1612 - Large hail in western part of Rome, Georgia.

1 The ¥Ws observer on duty at the Richard B. Russell Airport 12/
[ Rome, Georgia, stated that about 1400 the NwS forecast office at

flanta Issued a tornado watch for the Rome area. About the same time,

g obsener heard thunder and saw cloud-to-cloud lightning to the west.
put 30 min later, a brief but very heavy rainshower passed over the

ort. At 1459, the observer reported thunderstorms to the northeast

B southwest; about 1530, she heard continuous thunder from the southwest
i nortitmest quadrants and saw “boiling” cumulonimbus clouds to the

About 45 mi west—southwest of Rome, Georgia.
About 48 mi southwest of Rome, Georgia.
Apbout 72 mi west-northwest of Rome, Georgia.
- About 11 mi north of the Rome VOR.
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southwest. She called the Atlanta office and the Atlanta forecaster
told her that they had observed intense radar echoes and several hook
echoes west of Rome. The forecaster told her to issue a tornado warning
for the Rome area. She issued the tornado warning; later she learned

that a tornado had passed through the southern suburbs of Rome and just
north of the Rome VOR about 1600.

According to Southern Airways' flight dispatchers, before
Flight 242 departed Muscle Shoals, the captain was provided with copies
of tornado watches 55 and 56, SIGMETS Charlie 6 and Bravo 2, and the
1400 aviation weather reports for selected terminals along its intended
route. Those terminals were: Atlanta, Georgia, Birmingham, Alabama,
Columbia, South Carolina, Chattanooga, Tennessee, Columbus, Georgia,
Greenville-Spartanburg, South Carolina, Huntsville, Alabama, and Mont-
gomery, Alabama. According to the station agent at Huntsville, the
flightcrew was provided with the 1500 terminal reports for the selected
terminals llsted abuve;Wﬂ.ﬁ;ﬂ&m%
/  requested by, the flightcre One of t iph gndante ctated that
T T e T T ot Srany ot entRet 1 TE~phe
“cgfitral fiignt dlspatch facllity at Atlante did not communicate with the

flightcrew of Flight 242 while on the ground at Huntsville or while en
route to Atlanta.

/ One of theflfead dispa;[]chers te;tified ';hat abcl)ut 1_’:L54r? he A
) heNAS_0 ice at Athens to obtain a facsimile of the weather
/ "Eh‘a% vVé‘sg'?JnEjer surveillance by that office's radar. He was interested
. in potentially severe weather that might affect the Atlanta terminal
" area. However, the telephone was busy, and he was not able to get the
information. To his knowledge, no one in the dispatch office called the
Atlanta NS office or any other NWS office to discuss weather radar

v observations or other information on the severe weather conditions
northwest of Atlanta.

’ % According to a postaccident analysis by the NWS the storm
system that moved across northeast Alabama and northwestern Georgia on

§ the afternoon of April 4 was one of the most severe systems in the
United States in the past 3 years. Also, it was one of the fastest
moving systems on record. About 20 fornadoés and 30 severe thunder-
storms were included in the system.

1.8 Aids to Navigation

The Rome VOR, which operates on 115.4 MHz is located about 46
mi northwest of the Hartsfield- Atlanta International Airport. No

discrepancies were reported before the accident, and postaccident flight
checks disclosed normal operation.

The Atlanta Center is equipped with an ARSR-1E radar, an ATC
Bl-4 radar beacon system, and National Airspace System (NAS) Stage-A
automation. The Atlanta Approach Control is eauipped with an ASR-7
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radar, an ATC Bl-4 radar beacon system, and ARTS III automation. No
discrepancies were reported with any of these systems.

19 Communications

Between 1607:00 and 1608:01, Atlanta Center made four transmissions
to Flight 242 on 121.35 MHz. None of these transmissions were acknowledged
by Flight 242, although three of the transmissions were recorded on its
CVR.

From 1610:46 to 1613:04, Flight 242 did not communicate with
either Atlanta Center or Atlanta Approach Control. Between 1610:49 and
1610:56, two transmissions, one from Atlanta Approach Control and one
from Eastern Air Lines Flight 683, were recorded on Flight 242's CVR;
from 1610:56 to 1613:04, no transmissions from Atlanta Center, Atlanta
Approach Control, or any other facility or aircraft were recorded.

Atlanta Approach Control frequency 126.9 M+ and Atlanta Center frequencies
135.05 ME and 121.35 MHz were checked and were certified to have been

operating properly.

1.10 Aerodrome and Ground Facilities

The following facilities were potentially available to Flight
242 for its emergency landing:

i~ Force Base, near Marietta, Georgia, is about 17 mi
(bb a A 3 ’ ’
norm—norg’fﬁes!t%f the mvs 2 14-AtTanta T ona . It has

one concrete rumtvay, 11—29MWt wide.
Dobbins Is equipped with both approach surveillance and precision approach
radars. The airport elevation is 1,068 ft. Complete crash-fire-rescue
TFacilitieswere located on the air base. T

Cartersville Airport is located about 4 mi southwest of
Cartersville, Georgia. It has one asphalt runway, 18-36, which is 3,200
ft long and 60 ft wide. The alrport elevation is 756 ft. The airport
wes not equipped with crash-fire-rescue facilities.

Cornelius Moore Airport is about 5 mi east of Cedartown,
Georgia, and about 5 mi west-northwest of Rockmart, Georgia. It has one
asphalt runway, 10-28, which is 4,000 ft long and 75 ft wide. The
airport elevation is 973 ft. The airport was not equipped with crash-
fire-rescue facilities.

1.11 Flight Recorders

N13350 was equipped with a Sundstrand Data Control model Fa-
542 flight data recorder (FDR), serial No. 4159. The FDR case was
damaged mechanically, but it showed no evidence of exposure to fire,
heat, or smoke. The foil recording medium was not damaged, and all
traces were clear and active.
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The FDR traces indicated two instances of electrical power
interruption. From the time the aircraft was moved on the ground at
Huntsville until the first power loss, 15 min 7.7 sec elapsed. After
electrical power was restored, the FDR operated for 2 min 24 sec before
the power was lost again. After the second resumption of electrical
power, the FDR operated for 5 min 40.2 sec until the crash.

N1335U0 was equipped with a Collins Radio model 642 C-1 cockpit
voice recorder, serial No. 581. The CVR case was damaged by Ffire, but
the recording tape was intact and unharmed. The recording was of fair
to good quality. (See Appendix D.)

A plot for Flight 242's probable ground track from Huntsville
was derived from FDR data and NAS Stage-A D-log data from the Atlanta
Center. Pertinent comments from the CVR transcript and the air traffic
control transcripts were added to the plot. Additionally, the precipita-
tion conditions in the Rome area as identified at 1608 by the MWS's WSR-
57 weather radar at Athens, Georgia, were scaled and positioned on the
plot. (See Appendix E.)) The range of the radar was set at 125 mi;
therefore, no weather west of a 125-mi radius of the Athens®™ radar was
plotted. The radar®s antenna was at 1° tilt above the horizon and the
radar beam width was 2°. Therefore, the precipitation conditions for
the Rope area shown on the plot were those between 6,500 ft and 20,500
ft. The precipitation conditions are labeled on the plot in terms of
1ﬂ=1?lstandard NWS radar-identified intensity levels of precipitation as

ollows:

Level /" precipitation category Rainfall rate
(in./hr.)
1 Light Less than 0.1
2 Moderate 0.1 t0 0.5
3 Heavy 0.5 to 1.0
4 Very heavy \' 1.01 to 2.0
5 Intense ' 2.01 0 5.0
6 Extreme greater than 5.0

From 1602:26 to 1618:16, the D-log data showed 44 secondary
radar returns for codes 5623 and 7700, the discrete codes that identified
Flight 242 in the air traffic control radar beacon system. During this
period, the returns were interrupted twice--once at 1607:50, which
lasted for 1 min 57 sec, and again at 1607:11, which lasted for 6 min 34
sec, To complete the track during these interruptions, primary radar
returns for which coordinates fell within a reasonable range of Flight
242's probable ground track were used. The first portion of the plot
was established from FDR data and pertinent meteorological information.
This portion of the plot was then adjusted for alignment with the D-log
data plots.
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.The probable ground track established by .the radar data is
believed to be accurate within + 1mi. The weather radar plot of the
precipitation areas west of the Rome VOR is believed accurate within the
same tolerance. However, since the precipitation areas were established
by the strongest radar returns between 6,500 ft and 20,500 ft, the
conditions that existed at Flight 242's flight level may not have been
precisely those shown on the plot. Nevertheless, the Safety Board
believes that the precipitation areas shown represent a reasonable
approximation of the conditions that existed between 17,000 and 14,000
ft. Additionally, a comparison of photographs of the Athens radar
display taken from 1604 to 1608 disclosed only slight differences in the
boundaries of the precipitation areas from those shown on the plot.

1.12 Wreckage and Impact Information

The aircraft's outboard_1let wing section first contacted—two

trees near ur Highway 92 south—southwest of the community of

Hope _W&Em contacted
at ee aiong5|de the ﬁlg ngn’l the community of New % The left

and right wings continued to strike trees and utility poles on both
sides of the highway, and 570 ft after striking the first tree in Naw
Hope, the aircraft's left main gear contacted the highway to the left of
the centerline. Almost simultaneously, the outer structure of the left
wing struck an embankment, and the aircraft veered to the left and off
the highway. The aircraft traveled another 1,260 ft before it came to
rest. As it traveled, the aircraft struck road signs, utility poles,
fences, trees, shrubs, gasoline pumps at a gas station-store, five
automobiles, af{ld a truck. The total wreckage area was about 1,900 ft
long and 295 ft wide; the area was oriented on a magnetic heading of
about 025°,

The aircraft fuselage broke into five major sections: (1) The
nose section rearward to fuselage station (FS) 148, (2) FS 148 to FS
275, which contained the cockpit bulkhead, forward passenger door,
service door, and four cabin windows, (3) FS 275 to FS 579, which con-
tained 12 cabin windows, (4) FS 579 to FS 870, which contained the wing
center section, and (56) FS 870 to FS 1,090, which included the engine
pylons, APU, and the aft pressure bulkhead. Additionally, the empennage
section had separated at FS 1,090.

The first section came to rest inverted, and the captain's and
first officer's seats were outside the cockpit. The windshield sections
separated from the cockpit structure. Although the center windshields
were intact, the outer panes were shattered and the inner panes were
cracked. Both clear-view side windows were intact but scratched. The
other windows were intact but had been damaged by impact. Fire did not
damage this section.
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In the second section, the flight attendant™s seat, which was
outside the structure and bulkhead, was in good condition. The passenger
and service doors were jammed, Several passenger seats were outside the
section, and all the seats showed evidence of compression buckling to
the right. The galleys and coat closets were damaged but were generally

in place; their contents were scattered about the section. There was no
fire damage to this section.

The third section was inverted and most of the passenger seats

separated from their tracks. Many of the seats were scattered around
the section. There was no fire damage.

The fourth section was damaged substantially by fire; all of
the passenger seats and the cabin floor were consumed by fire. Both
wings had separated from the wing center section.

The Tifth section was upright and was damaged substantially by
fire. The top of this section was separated and was lying on the ground
about 20 ft away from the main portion of the section. Most of the
passenger seats had separated from their tracks and were scattered

around the section. Some of the seats were substantially damaged by
fire.

The landing gzears were extended and the spoilers were retracted
The wing trailing edge flaps were at 50° extension and the leading edge
flaps were fully extended. All Fflight control surfaces were accounted
for. All typical of those caused by overloads.
The leading edges of the wing slats, the vertical stabilizer, and the
horizontal stabilizer contained numerous indentations which varied from
1/16-in, tO L/4-in, deep. The indentations were typical of those
caused by in-flight hailstone strikes.

Both engines remained near the fifth section of the fuselage
but the left engine pylon was separated from the fuselage structure.
The right engine and its pylon remained attached to the fuselage but theé
pylon was bent downward. The cowls on both engines had small, smooth

dents in the leading edges. All engine and inlet anti-icing valves werf]
in the closed position.

The fan blades on both engines were generally in good conditi®
and were undamaged. The fronts of both inlet fairings were dented, th®
right one more severely than the left. The accessory sections were
intact and the constant speed drive units were connected. The accessory
drive shaft port in the accessory gearbox of the right engine was fragtu
Otherwise, the gearboxes Were in good condition.




- 19 -

The low-pressure compressors on both engines were damaged
heavily aft of the third stage rotor, and the high-pressure compressors
hed extreme damage in all stages. The main damage in both low-pressure
. compressovs consisted of bent and broken trailing edges of the fifth-
¢ stage stator vanes and bent and broken blades in the sixth-stage rotors.
E The main damage in the high pressure compressors consisted of bent and
broken rotor blades in all stages—-7 through 13--and bent or broken
| stator vanes in all stages. Many of the rotor blades in the lower
. stages were bent forward, and most of the blades in the higher stages
| were either broken or missing. Numerous blade roots from the 9th and
. 10th stages were lodged among the stator vanes in the last three stages
i of the high—pressure compressors. All fragments were battered severely.

: The combustion sections of both engines were generally in good

i condition. Quantities of fine metal particles were in the diffuser

t areas and in some of the combustors in the left engine. The fuel nozzles
£ and manifolds in both engines were in good condition. The combustion
t-case drain valves contained metal chips. Melted aluminum covered external
I portions of the turbine case on the right engine.

3 Many blades and vanes were broken from the first three turbines
Fon the left engine, and all turbines had been overheated. All blades in
ithe four turbines in the right engine were burned and broken, and the

st three stages of nozzle guide vanes were melted. Several sections
the first stage nozzle guide vanes were melted and burned.

¢ The outer race of the left engine's No. 1 main bearing was
fisplaced forward'about 1/2 in. Otherwise, all bearings and seals were
gn good condition with no evidence of electrical arcing. The right
Ingine's main bearings were generally in good condition with no evidence
i electrical arcing; there was evidence of heat discoloration on the
ollers and races of the No. 6 bearing.

. The fuel controls and fuel pumps were tested. The control for
pe left engine was within prescribed tolerances; the control for the

ght engine provided a slightly high fuel flow throughout the engine
gderation schedule. The fuel pumps, pressure ratio bleed controls,
pessurizing valves, and drain valves on both engines functioned properly.
jl ignition exciters and plugs were tested: all components functioned
foperly except the left igniter plug on the left engine. The plug was
pt and, when tested, it discharged internally.

: The APU doors were open and the actuator wes in the "run
gition. The APU compressor, turning pipes, and combustors contained
bpe quantities of dirt.

The constant speed drive units and a.c. generators from both
fines were tested. Both units and both generators functioned within
scribed tolerances. Both aircraft batteries were fully charged, and
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all major olectriral power relays were operable. The emergency elrcrrie
power switch was in the "off" position and tests on the switch verified
that the switch was off.

The weather radar radome had separated from the fuselage and

had pieces. Consequently, the status of the radome before
impact could not be determined.

The No. 1 transponder switch was 'on" and code 7700 was selected ;
The mode selector switch was on "A" and the altitude reporting switch

was 0on.

The No. 1 couid/NAY panel was set as follows:

NAV--On - 116.9 MHz (Atlanta VOR)
COMM——On - 126.85 MHz (Southern flight dispatch)
DME--Missing

The No. 2 ¢cored/NAV panel was set as follows:

NAV--On = 116.85 MH=z

COMM--0On - 126.9 MHz (Atlanta Approach Control)
DME~~On

The audio control panel was set as follows:

MiE,rophone selector buttons—-not depressed
VHL No. 1 and No. 2 switches—-0n

VOR No. 1 and No. 2 switches--0On
Rangelvoice switch—-Both

The controls on the weather radar control panel were in the
following positions:

Gain control--Auto

Mode switch--broken

Stabilizer switch--0On

Antenna tilt—-broken

Range selector--80 mi

Trace from minimum
Brightness control--Full bright

ignition switch was tested; it functioned correct
and was in the "‘override’ position.
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Medical and Pathological Information

1 Post mortem examinations of the Fflightcrew and passengers were
¥ mack tO determine injuries and to aid iIn identification. Toxicological

. examinations of the flightcrew revealed no ethyl alcohol. The tests for

E drugs were inconclusive because the specimens tested were either unsuitable
¥ or insufficient for analysis. The tests for hemoglobin (%), carboxyhemo-

- globin (gm %), and hydrogen cyanide ug/ml disclosed the following respective
leels In the captain and first officer: 14.1 and 8, 0.4 and 5.8, and O

and 0. Both flightcrew members died of extensive trauma; they were not

- bumed and there was no evidence that they had inhaled smoke.

Twenty passengers died of burns and smoke inhalation; their
blood contained various levels of carbon monoxide saturation, the
higest level of which was 38 percent. Autopsies revealed no significant
injuries although some injuries could have been obscured by the severe
bums.

Thirty-one passengers died of extensive traumatic iInjuries.
Most of these injuries consisted of crushing of the upper torso and
head. There was no evidence of soot or smoke inhalation in these

passengers.

Nine passengers sustained trauma combined with burning or
smoke inhalation. In addition to the traumatic injuries, these passengers
displayed =videace. of smoke inhalation and increased levels of carbon
monoxide in the blood. Also, the levels of hydrogen cyanide found in
blood samples var#éd; the highest level was 5.5 ug/ml,

The surviving passengers sustained a variety of serious injuries.
Many were burned about the head, face, hands, and lower legs. Three
passengers had fractured spines. Arm, hand, and leg fractures were
common and most passengers had numerous abrasions and contusions.

Both flight attendants had sprained necks and both had contusions
and abrasions of the legs. One flight attendant also had contusions and
abrasions on both hands.

1.14 Fire

Volunteer firemen who witnessed the crash of ¥1335uU from a
nearby fire station in New Hope responded immadiately to the crash scene
with two firetrucks. The Firemen®s First efforts were directed toward a
fire in a combination grocery store-gasoline station and scattered fires
aong the automobiles. The fire in the store was apparently ignited by
short-circuited powerlines and was fed by gasoline from the damaged
pups. One Firetruck was used to fight this fire while the other truck
wes used to fight the fire in the mid and aft sections of the aircraft.
There was no fire in the fuselage sections forward of the wings.
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About 1646, firemen from the Cobb County Fire Department
arrived and assisted the New Hope volunteers In extinguishing the fires.
Additionally, volunteer firemen from the Hiram and Union volunteer fire
departments assisted in the Firefighting and rescue activities. The
Tires were extinguished in about 30 min.

1.15 Survival Aspects

According to the CVR, at 1607:22 and shortly after the aircraft
entered the heavy hail and rain, the aft flight attendant announced on
the cabin address system that the passengers should keep their seatbelts
securely fastened. At 1608:38, the aft flight attendant made another
announcement concerning the stowage of luggage and instructed the
passengers about what to do in the event of an emergency landing.

Several minutes later, when the aft flight attendant was
certain that both engines were inoperative, the flight attendants began
to brief the passengers on emergency crash landing and evacuation procadu
they demonstrated how to open the exits, and how to assume the brace
position on receipt of the flightcrew-activated chime signal, or on
command from the flight attendants. Additionally, they instructed the
passengers to remove sharp objects from clothing and stow the objects,
to check that luggage was stowed securely, and to remove their shoes to
prevent damage to the evacuation slides during evacuation.

After the briefings, the forward flight attendant opened the
cockpit door to tell the flightcrew that the passengers were prepared
for an emergency landing. The first officer immediately told her to sit
down, and she returned to the cabin. She noticed that the windshield
was shattered., At 1616:28, the forward attendant called the aft attzndan
on the interphone and told her about the situation in the cockpit and
they discussed their preparations for an emergency landing and evacuation

Shortly thereafter, the aft flight attendant saw trees outside |
the cabin window and she yelled to the passengers, "‘grab your ankles!™"
The forward flight attendant repeated the command, and according to both
attendants, the passengers responded as instructed. There were no
signals from the flightcrew that landing was imminent. According to the
flight attendants, they received no information from the flightcrew
about what had happened after the aircraft entered the heavy hail, or
how the flightcrew planned to land the aircraft.

After the aircraft stopped, both flight attendants freed
themselves without assistance. The forward flight attendant was hanging
upside down in her seat, restrained by her seatbelt (the seat had no
shoulder hamess).  After releasing her seatbelt she fell onto debris
inside what she thought was the galley area. When she was unable to
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. open the main cabin door, she climbed through an opening in the fuselage
£ and jumped to the ground. She ran to a nearby house to get help. There
g she saw some of the passengers.

1 The aft attendant recalled that the aircraft struck the ground
§ about six times before it came to rest. A fireball erupted after the
E first or second impact and traveled rearward along the ceiling of the
g cabin. The fireball extended downward from the ceiling,to the tops of
f the passenger seats. She saw passengers on fire before the aircraft

} stopped, but was unable to recall where these passengers were located.
g After protecting her hand with her apron because the release lever weas
¥ hot, she released her seatbelt and stood up. A wall of fire was in

¢ front of her, and smoke caused her to cough repeatedly. After trying
funsuccessfully to open the rear bulkhead door, she turned and moved
pforvard because the flames had diminished, and walked out of the cabin
fonto the ground. She then began to pull passengers from the wreckage
pntil an explosion forced her away.

: One passenger covered his head with a leather jacket and
wedaed a pillow between his face and the seatback in front of him just
pefore impact. After the aireraft stopped, he removed the jacket; his
ead was burned by melted plastic which dripped from the ceiling.

e moed forward and exited the aircraft through a hole in the fuselage.

4 Six of the surviving passengers were seated in the section of
phe cabin forward of the wings' leading edge. Of these passengers, four
Jere ejected fromuthe aircraft, two of which were ejected with their
eats. None of the four were burned although they sustained extensive
paco skeletal trauma. The remaining two passengers were seated in the
ow nearest the wings' leading edge; they received extensive second-
pgree burns.  One of them said that fire and smoke were around him

fter the aircraft stopped, and one said that fire erupted during the
pipacts.  Their seats and seatbelts remained intact.

: Five of the eight survivors who were seated in the portion of
e cabin aft of the wings' leading edge and just forward of the engine
jtakes said that fire erupted inside the cabin before the aircraft
fopped.  Almost all of these passengers said that smoke, fire, debris,
jdbodies hampered their escape. The eight survivors said their seats
pained intact. The passengers near the overwing exits opened the

ght exit but closed it because of fire. The eight passengers were
rned severely; three sustained musco skeletal trauma.

Four of the five survivors in the aft section of the aircraft
e ejected with their seats during the impacts. The condition of the
Ith survivor's seat could not be determined. All of these survivors
s burned seriously and three sustained musco skeletal trauma.
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The two survivors from the last row of seats reported that
their seats remained intact and that fire was all around them wheh the

aircraft stopped. Both passengers were seriously burned and one sustain?
rib fractdires and lacerations.

Five hospitals were notified of the accident--the first was
notified about 1620 and the last, about 1810. AIll of these hospitals
implemented emergency plans and were prepared to care for the survivors.

The first survivor arrived at Paulding Memorial Hospital in Dallas about
1630.

An FAA-designated medical examiner and a nurse arrived at the
accident scene about 1634; they were the first medically qualified

persons on the scene. The medical examiner began triage and coordinated
the transportation of survivors to hospitals.

The accident was partially survivable because some sections of
the aircraft remained comparatively intact while others were demolished.

The forward fuselage section (from the leading edge of the
wing forward) was completely destroyed by impact forces. The forward
flight attendant survived because she was in an area of this section
that shielded her from numerous impacts with trees and other objects.

Most of the survivors from this section were ejected during its fragmen”
tion and destruction, but were seriously injured. Therefore, their

survival was fortuitous rather than a consequence of design.
rd

The accident was survivable for those passengers who were
seated aft of the wings' leading edges, except for those who were injuré’
too severely to escape unaided. A number of these passengers probably
died in their seats from burns and smoke inhalation. For the most part,
the survivors' seats and seatbelts in this section remained intact, and
about half the survivors were ejected from the wreckage. The ejected
passengers were probably burned before they were ejected. The remaining
survivors were not incapacitated and, therefore, were able to escape
unaided although they were burned in the process. Consequently, certain
areas of the aft cabin were survivable in spite of the fire there,

because these areas were not damaged as badly as the forward part of the
fuselage.

The feet of a number of the survivors were cut and some were
also burned because they had no shoes for protection. In accordance
with standard evacuation procedures, the flight attendants had briefed
the passengers to remove their shoes to prevent damage to evacuation
slides. Because of the lack of information from the flightcrew, the
flight attendants had no way of knowing the circumstances associated

with the landing and, therefore, had no reason to deviate from standard
procedures.
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Although the flightcrewwas preoccupied with trying to restart
the engines and with selecting suitable landing areas, the Safety Board
concludes that a few words from the flightcrew to the flight attendants
about the type of landing expected might have enabled the attendants to
better prepare the passengers. Had pillows and blankets been distributed
and had shoes been worn, some of the passengers™ injuries probably would
have been less severe and more passengers probably would have been able
to escape from the wreckage. (See Appendix F, ""Summary of Passenger and
Flight Attendant Observations.'")

1.16 Tests and Research

At the request of the Safety Board, the engine manufacturer
conducted a test program to investigate the effects of ingestion of
large amounts of water on the operation of the JT8D-7 engine. The
progran included water ingestion tests, compressor rig tests, and spin
pit tests of-individual compressor disk and blade assemblies. Concurrently,
all JT3D compressor tests, development data, and service experience were
reviened.

Since the conditions encountered by ¥1335U could not be precisely
determined, particularly the water concentrations.encountered, no attempt
was made to simulate or duplicate the engine inlet conditions, and the
tests were conducted at sea level static conditions with various fTixed
throttle positions between flight idle and takeoff thrust. Additionally,
because of a water flow limit in the test facility of 125 gal/min, the
water-to-air ratips varied from 18 percent at idle thrust to 4.1 percent
at takeoff tarust .

At flight idle thrust, and with ingestion rates exceeding
about 14 percent (by weight) water—to-air ratio, the high pressure rotor
oM decelerated to below generator cut-out speed. Rotor speed decayed
as long as water was ingested. When water ingestion was terminated, the
rotor speed recovered to the set speed, and it was stable. The engines
did not surge or flameout during any of the ingestion testing. At lower
ingestion rates and higher power settings, engine operation remained
stable. The tests also showed that water did not collect in the air
blesd cavities or compressor cases during ingestion and that the com-
pressor rotors were not damaged during ingestion tests.

The compressor rig spin pit and tests were designed to determine
rhether liquid water trapped in the bleed cavities could hit the compressor
blades and cause damage similar to that sustained by #13354's engines.

Vater jets were directed at the rotating compressor blades and rotors
mzil the blades failed. All failures were high frequency fatigue type
failuresand occurred in the airfoil near the platform. The blades in
13350's engines failed from overload bending at random points on the

iirfoil. In addition, in ¥13350's engines, many blade roots were torn
from the disk slots; none of the blades was torn from the slots during
the rig tests.
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The compressor damage “inil13350's engines was.compared to
previous JT38D compressor damage from known causes. The damage was found
to be nearly identical to high-pressure compressor damage caused by
material which originated forward of this compressor. Static load
testing of low-pressure compressor blades showed that the fourth-,
fifth-, and sixth-stage blades could deflect sufficiently to contact the
upstream vanes. However, testing and calculations showed that water
ingestion ratios of about 300 percent water-to-air were required to
produce water deep enough to deflect the blade tips to the extent that
they would contact upstream vanes.

A review of JT3D compressor developmental history and an
analysis of JT3D compressor test data showed that during water ingestion,
the high-pressure compressor’s sensitivity to stalls and surges is
significantly increased. Calculations showed that, when water IS ingested
in large quantities, surging in the higher stages of the compressor could
cause upstream overpressures and correspondingly high aerodynamic forces
in excess of any experienced during the developmental and service history
of the engine. These calculations also showed that the aerodynamic
forces generated could be high enough in the sixth-stage of the compresser
to deflect the blades and cause them to clash with the upstream stator
vanes.

On April 29, 1977, the Douglas Aircraft Company, with Pratt
and Whitney Aircraft’s concurrence, issued an alert service bulletin to
all DC-9 operators. This bulletin cited the circumstances of Flight 242%
accident and suggested as an interim measure that thunderstorm/monsoon
conditions be.ivoided, In the event avoidance was not possible, overridr
ignition and engine ice protection should be activiated before penetratig
these conditions, and engine thrust should be maintained at, or above,
80 percent ¥ until the aircraft is clear of the abnormal precipitation.

/ >

On November 8, 1977, the Douglas Aircraft Company issued a
letter, with Pratt and Whitney’s concurrence, to all DC-9 operators
which canceled the above procedures and recommended that operators avoid
severe storm systems, but if encounters could not be avoided, the followk
procedures be used:

“l. Follow the DC-9 FAA approved airplane flight manual
procedure for severe turbulence.

“2. Do not make thrust changes in extremely heavy precipitatia@
unless airspeed variations occur. If thrust changes are
necessary, move thrust levers very slowly. Avoid changingf
thrust lever direction until engines have stabilized at a
selected setting.

“3. Engine ice protection as required.

“4. 1If installed, engine sync and autothrottle systems off.”
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1.17 Additional Information
1171 Aircraft Performance Data
E The aircraft manufacturer provided information on the glide
(ratio of a 88,400-1b, cleanly configured DC-9-30 series aircraft with

. engines inoperative. Under the atmospheric conditions that existed on

- the day of the accident and at the indicated airspeed at which the

. maximum 1ift/drag ratio is achieved, the aircraft could glide about 34
mi in wings-level flight while descending from 14,000 ft to about 1,300
ft; this distance was calculated without considering the effects of
winds. The time of descent would have been about 9 min 30 sec. Under
the same conditions, while descending from 7,000 ft to about 1,300 ft,
the aircraft could glide about 12 mi in wings-level flight. FDR and ATC
raday data showed that N1335U flew about 32.5 mi as it descended from
4,000 ft to about 1,300 ft.

1.17.2 Southern Airways. . i ocedures

‘ According to Southern Airways' DC-9 Operating Manual, the
erergency procedure for complete a.c. electrical power failure was as
- fdlows:

“"1. EMER PWR SWIitCh suvusessunsssansssannnnannnnnns ON
Note: If EMER FOMER is not avail, pull BATT DIR
BUS feed CB reset handle.
2. THNDSTRM' LIGHT SWitCheu s v vsvnonene e ... ON
34/ BATT SWIlCNussssnussssrssnnssnnrsnnnnnns (CHECK) ON
4. CABIN PRESS controller.. vuevecesnsnnsnnnnns MANUAL
5. CABIN TEMP switches....... ; sessansssnnnnsss MANUAL
6. AC BUS X—TIE SWitCh susssusssannssnnnsnnnnnnns (@2=\
7. GALLEY PWR SWItCh.. sessussssusnssannnnannnnns O
8. LEFT GEN (or APU GEN). cvvuvessnnnss RESET/ON (NORM)
9. RIGHT GEN (Oor APU GEN) .\ suusunnnnss RESET/ON (NORM)"

If engine generator operation is NOT normal:

"Position L and R GEN switches to OFF
Attempt using windmill RPM....
Start APU. APU PWR AVAIL light should be ON

Note: After start, it may be necessary to place

APU GEN switch to RESET

Place the selector to APU VOLT/FREQ position. Voltage
and frequency should indicate in the normal range.
Place the APU L BUS switch to ON. The L APU power in
use light should come on. Place the AU R BUS switch to
ON. The R APU power in use light should come ON....

10. YAW DAMPER suuuussunnsnnnsnnnnnnnnnnnnnsnnnnnnns ON"
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The emergency power switch, when placed in the "on™ POSItion,
selects the battery as the source of emergency a.c. and d.c. power.
Power to the d.c. emergency bus is supplied through the battery-direct
bus, and single phase a.c. power is supplied to the emergency bus by the
emergency inverter, which is powered by the battery-direct bus. When

the emergency power switch is ""off'", no power is available to the emergenc
d.c. bus.

When twe alrcraft™s batteries are used as the only source of
electrical power, much of the aircraft®s electrical equipment, including
the FDR and CVR, becomes inoperative. The following is a partial list
of essential equipment that will operate:.

a. With the battery switch ON:

1. APU control, and
2. standby attitude indicator,

b. With emergency power switch ON, and the battery

switch ON:

1. No. 1VHF COMM radio,

2. no. 1 vHF NAV radio,

3. captain”s horizon display,

4. captain®s turn and slip indicator,

5. captain®s course-heading indicator, ad
6

. . First officer"s compass
#
When the APU generator is the only source of electrical power,
power is available to all electrical buses, and, subject to generator
load limitations, all electrical equipment will operate.

Southern Airways®™ DC-9 operating procedures required that
engine ignition be placed "‘on' whenever adverse flight conditions, such
as icing, water, or turbulence, were encountered. Additionally, engine

anti-icing heat was to be used in flight anytime the ram air temperature
was 6" C or less and moisture was visible.

Southern Airways®™ Operating Manual provided that:

R L e B A A e T A T
the Captain and Flight Superintendent, flight conditions ,

IZ\W warrant such actions the flight should be delayed on the
ground until the turbulent conditions have passed.

""2. Take-offsand landings shall not be made during wind
shifts, thunderstorms, frontal passage or other weather phenont
which may affect the performance and safety of the aircraft.
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"*During periods of icing, hail, thunderstorms, turbulence or

any other potentially hazardous meteorological conditions, a
flight may deviate from the approved route to the extent

necessary to circumnavigate such conditions. However, during
deviations, flight shall be conducted at an altitude that will
provide at least minimum terrain clearance and within a reasonable
distance of the prescribed route. If this is not practical,

the flight will be held on the ground until the conditions
creating the potential hazard have subsided.""

The Operating Manual provided thar. if severe turbulence is
encountered above 10,000 ft the indicated airspeed should be reduced to
. 235 kns or 0.79 Mach, whichever is lower, and that below 10,000 ft the
indicated airspeed should be reduced to 250 kns.

i ki e

1.17.3 Aircraft Weather Radar

N1335U0 was equipped with a Bendix model RDR-1E weather radar
~systam, The system operated on X-band frequency at a 3.2 cm wave-
~ length,  The system could display targets at three range selections—-30
- oni, 80mi, and 180 mi. The system was designed to display weather in
~ two modes——normal and contour. In the normal mode, precipitation is
displayed as luminescent areas on the dark background of the cockpit
display indicator. In the contour mode, the areas of heavy precipitation
a.reelectronically eliminated to produce a dark hole (contour hole)
surrounded by the luminescent areas of lighter precipitation. According
to the manufacturey, In the contour mode, areas of precipitation that
exceed a reflectidity factor of log z4-1 (which is equivalent to a
rainfall rate of 0.5 to 1.0 In. per hour) would appear as contour holes.
According to the manufacturer®s operating manual for pilots which was
used by Southern Airways as a flightcrew training guide, contour holes
should definitely be avoided by at least 10 mi. Additionally, any
veather displayed beyond a range of 75 mi indicates areas of significant
rainfall, regardless of the presence or absence of contour holes, and
should be avoided. The manual rzcommended that flights detour around
weather as soon as possible and that the pilot avoid late detours around
a particular target at close range.

The manufacturer®s manual addressed attenuation effects as
follons:

"Venturing into contour holes results In an unnecessary degree
of turbulence. Also severe rainfall within the antenna near
field (100 feet) disperses the beam with a consequent reduction
of radar range performance. Radome iIcing reduces system range
performance. In severe cases, all targets disappear, an

# indistinct haze may appear at the indicator origin."*
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No other references were made to the effects of attenuation by
rain or water vapor.

The theoretical effects of attenuation by rainfall and water
vapor between the radar antenna and the target have been calculated to
be quite high for X-band radar as (_om ared to radar operating at lower
frequencies and longer wavelengths. 1 13/ Additionally, empirical
evidence 14/ exists that radio magnetic waves of the X-band frequency
are significantly more susceptible to attenuation by rainfall than are
the waves of longer length and lower frequency. According to Medhurst,
there were iIndications that the measured amounts oOf attenuation sub-
stantially exceeded the theoretical amounts, and he believed that further
measurements were needed to clarify the discrepancies.

According to a Southern Airways First officer who rode with
the flightcrew in the cockpit of ¥1335U on an earlier flight, which
departed Atlanta about 1353 and arrived in Huntsville about 1439 on
April &, the airborne radar was operating properly. At 19,000 ft,
_Flight Was clear of clouds briefly before the descent |nto Huntsville.

TS\e descent-was conditions, ht encountered
I'hail and moderate to heavy rain during the des roach ..
1~ The Tirst officer stated that none of these conditions presented a_

contour indication on the radar; he could not explain why.
S~

1.17.4 Alr _Traffic Control i

On June 18, 1976, the FAA issued Advisory Circular (AC) 90-128
on the subject of severe weather avoidance. (See Appendix G.) In
October 1976, Southern Airways published, verbatim, paragraphs 4 and 5
of AC 90-128 in its newsletter for Southern pilots.

According to the Chief, En Route Radar Branch, Airway Faciliries
Service of the FAA, paragraph 4 of AC 90-123 is not correct because it
states, "‘For this function, light precipitation has been classified as a
precipitation fall of less than 5 but more than 1 inch per hour. Heavy
precipitation is classified as 5 or more inches per hour.”” In actuality:
light precipitation equals a fall rate of 1 in. or less per hour and
for these purposes, heavy precipitation is more than 1 in. per hour.

13/ Skolnik, Merrill L.. Radar Handbook, Chapter 24, McGraw-Hill Book
Company, New York, 1970.

14/ Medhurst, R.G.: Rainfall Attenuation of Centimetre Waves: Lomparisjﬁ

of Theory and Measurement, IEEE Transactions, Vol 4P-13, pp. 550-56*
July 1965.
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2. ANALYSIS AND CONCLUSIONS

2.1 Analysis

The pilots were certificated properly and were qualified for
the flight. They had received the off-duty time required by regulation.
There was no direct evidence, that medical or physiological factors might
have affected the flightcrews performance,

The aircraft was certificated, equipped, and maintained in
accordance with regulations and approved procedures. Before encountering
| the precipitation and hail which immediately preceded the loss of power

i, from the engines, there was no evidence of a failure or a malfunction of
b the aircraft™s structure, powerplants, or flight controls. Moreover,

¢ except for the possibility that the aircraft™s weather radar system may

t not have been functioning effectively, there was no evidence that any

g of the aircraft™s other systems had failed or malfunctioned.

- From an evaluation of all the evidence, the Safety Board
E concludes that the causal factors related to this accident are associated

i with the severe weather conditions that Flight 242 encountered near

. Rome, Georgia, the extent of the flightcrew™s knowledge of those conditions
: before the encounter, and the information about those conditions provided

E to the flightcrew. After the severe weather conditions were encountered
 and thrust from the engines was completely and permanently lost, an
“accident most orobablv was inevitable.

F 21,1 Engine Failures and Flightcrew Reactions

The englne tests, the review of JT3D compressor_research data
and [ passenger flight attendant testimony produced a viable theory of

jhow ¥1335U"s engines were damaged so severely.

Clearly, based on passenger and flight attendant testimony,

kradar weather reports, and the CVR, the aircraft flew in rain most of

ithe time after it departed Huntsville and flew in heavy rain and hail ,
kfor about 2 1/2 min immediately before thrust was lost completely from
the engines. Although the intensity of the rain and hail is not known, {
ithe Safety Board concludes that the intensity was sufficient t cause

bhe rotational speed of the engines to decrease below that required for
fperation of the engine-driven generators. This is supported the 36~
e loss of normal electrical power which began®ati1607:57 while the
fircratt was in heavy rain and hail. Furthermore, the Safety Board
picludes that engine rotational speed was lost shortly after the thrust
evers were retarded to low settings--probably flight idle—-in preparation
iy the descent from 17,000 to 14,000 ft. Passenger testimony supports
its conclusion. Also, the engine tests proved that rotational speed

il ba lost at low thrust settings If water is ingested at a rate

reater than 14 percent water-to-air ratio.
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The engines did not lose combustion during the first loss of
rotational speed because they surged and stalled, which could only have
occurred if the compressors were being driven. Also, engine tests
showed that, despite the leoss of rotational speed caused by water ingestion,
combustion was not lost. Therefore, the Safety Board concludes that
neither the presence of, nor the absence of, engine ignition during the
first loss of rotational speed was a factor in the ultimate loss of
thrust.

Engine rotation speed increased on at least one engine about
36 sec after the first loss of normal electrical power because the CVR,
FDR, and communication radios returned to normal operation. Although
the recovery of rotational speed to generator operating speed or above
could have been related to reduced water ingestion, as demonstrated in
the engine tests, the Safety Board believes that recovery was more
likely related to thrust lever advancement--a pilot's normal reaction to
a loss of engine RPM. Additionally, the flight was attempting to climb,
which normally would require higher thrust settings.

Passenger and flight attendant testimony verifies that both
engines surged and stalled while the aircraft was in heavy rain just
before the engines quit. The engine tests and the analysis of JT8D
compressor developmental data indicate that at low rotational speeds
ingestion of large quantities of water is likely to cause surging in the
aft stages of the high-pressure compressors which could produce overpressu
in the low-pressure compressors sufficient to cause blades to deflect and
clash against,the vanes in these compressors. Moreover, throttle advance-
ment under these conditions is likely to aggravate the surging and
stalling. Consequently, the Safety Board concludes that after rotational
speed was first lost, the throttles more advanced, and surging and
stalling occurred which caused blades in the low-pressure compressors to
clash against the vanes. This conclusion is supported by the physical
damage to the engines. The damage to both low-pressure compressors
indicates that the sixth-stage blades deflected forward, clashed with
the fifth-stage stator vanes, and broke pieces from the blades and
vanes. Pieces of vanes and blades were then ingested into the high-
pressure compressors, causing extreme damage to these compressors. The
Safety Board further concludes that the lack of typical foreign object
damage, including hail damage from known encounters, to the fan blades
and the blades in the forward stages of the low-pressure compressors
clearly indicates that hail ingestion was not responsible for the
compressor damage.

If the thrust levers remained at relatively high thrust setting
after the compressors were damaged, high fuel flow in conjunction with
reduced compressor efficiency would cause overtemperatures in the turbine;
sections of the engines. The damage to the turbine sections of both
engines clearly indicates overtemperatures before the engines quit.
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Finally, the internal physical damage to the engines clearly
indicates that, following the damage to the compressors and turbines,

 the engines were no longer capable of producing thrust. After the

f engines ceased to function, about 1610:56, normal electrical power again
was interrupted. This interruption lasted about 2 min 4 sec, and the

F power undoubtedly was restored by the operation of the APU generator
 because the CVR and FDR again began to function. Also, passenger testimony,
| (VR comments, and the condition of the APU after the crash indicated

j that the APU was operating before the crash.

j Although the flightcrew might have been able to land N1335U on
 shighway or airport without major damage or injury, the probability of

k- completing such a landing was extremely low. Even under ideal meteorol-
g ogical conditions, this type of landing is difficult and requires knowledge
pof glide ratios for various aircraft configurations and airspeeds, and
reguires continuous judgments about altitude versus angle of bank,
talrspeed, rate of descent, distance to touchdown, and aircraft configura-
itlon. With no thrust available, there is no way to correct misjudgments.
tonsequently, instruction and practice are required to develop these
gkills, and Southern's flightcrews never received, nor were they required
fto receive, any instruction and practice in emergency landings with all
fengines inoperative. Moreover, the approved operating manuals contained
no guidance or procedures on the subject. The FAA does not require this
fkind of training or guidance from any certificated air carrier because

the probability that a transport category turbojet aircraft will lose
bermanently all thrust is extremely low. This low probability has been
gonfirmed by sery,lce history-—-there is no other recorded instance of a
transport categdry turbojet aircraft experiencing a similar emergency.

: Although the Safety Board concludes that, after complete

Rallure of the engines, an accident was most probably inevitable, we
pelieve that had the flight continued toward Dobbins Air Force Base, the
Jlightcrew's chances of successfully landing the aircraft on the 10,000-ft
funway at Dobbins would have been significantly greater than their

fances with any other available option.

] Because the CVR was inoperative, the Safety Board was unable

fo determine precisely why the flightcrew turned the aircraft about 180"
thoward the west-northwest instead of continuing toward Dobbins.

hder the circumstances, the only electrical power available to energize
Bight instruments (except the standby attitude indicator), one communi-
Btions radio, and one navigation radio would have been from the aircraft's
ptteries through activation of the emergency power switch. Possibly
prtly after the loss of the engines, the aircraft entered visual

jight conditions and the pilots, busy trying to start the engines and

je. APU, chose to remain in visual conditions which dictated that they
jke 2 180° turn. This theory is consistent with the first officer's
Brst request "...get us a vector to a clear area.” They may, therefore,
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have failed to turn on the emergency power, which would explain the loss

of <_:ommun|cat|ons with air traffic control because the communications

;ﬁdlo_would have remained inoperative until the APU generator began to
nction.

On the other hand, Southem®s communications procedures specified
that the No. 1 commuaications radio would be used for company communicatid
and the No. 2 radio would be used for air traffic control communications.
IT the flightcrew adhered to this procedure, they may not have realized
that the No. 2 radio was inoperative even with emergency power selected.
After the crash, the No. 1 radio was on company frequency and the No. 2

radio was on Atlanta aApproach Controls®™ frequency. However, if emergency
power was selected, the captain's flight instruménts would have been

operative, and they should have been able to continue southeastward
toward Dobbins in instrument flight conditions despite the lack of radio
communications. Therefore, the Safety Board concludes that the flightcrev
probably did not select emergency power, but instead turned the aircraft
back toward the west-northwest in an effort to remain in visual flight
conditions while they attempted to start the engines and the APU.

The option of attempting a landing at Cormelius Moore Airport
might have been available to the flightcrew had they known or been told
of the airport's location when the aireraft was over Rockmart, Georgia.
However, the flightcrew apparently was not aware of the aircraft's
position at that time because the first officer said, Get us a vector
to Dobbins,” and the captain responded with a request for "...a vector
to the nearest place....”" Atlanta Approach Control was not able to
provide assistance because the airport was outside of Atlanta Approach
K\'Control's airspace and, therefore, was not shown on the controliers'

video map displays.

e It is not known what the flightcrew's reaction might bhave been
had they known og been informed of the location of Cornelius Moore Airpo
However, because of the weather conditions there, the lack of c¢rash-

- fire-rescue facilities, the short runway, and the aforementioned diffi-
" culties associated with making an emergency landing with both engines
inoperative, it is impossible to assess the outcome of an attempted

emergency landing at Cornelius Moore Airport.

Standard operating procedures and practices dictate that a
captain take control of the aircraft in an emergency situation. It
could not be determined why the captain did not take over control at
least in the final stages of the emergency landing. His total flying
experience and DC-9 experience were far superior to that of the first
officer. It can be theorized that his greater familiarity with the DC-4i
and its systems made it logical that he devote his attention to attempt

i to restart the engines and all related emergency procedures in order to.
insure the controllability of the aircraft. The captain may also have
considered the first officer's familiarity with Dobbins AFB and its
approaches a reason to let him handle the aircraft,
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A

2.1.2. Acquisition, Dissemination, and Interpretation of Weather
Information

Southern Alrways®™ Operating Manual contained procedures for
the avoidance of thunderstorms, including the options of delaying flights
on the ground or deviating as necessary while en route to avoid thunder-
storms.  Consequently, Southern clearly did not intend that its flightcrews
fly through thunderstorms to reach their destinations. It is equally
clear that Flight 242 flew through a severe thunderstorm near Rome,
Georgia. Therefore, the Safety Board sought to determine why the flightcrew
of Flight 242 entered thunderstorms that were extremely hazardous.

In Muscle Shoals, the flightcrew had received weather information
through Southerm®™s flight dispatch system. However, the most pertinent
information they received was tornado watches Nos. 55 and 56 and SIGMET's
Charlie 6 and Bravo 2, all of which were forecasts of conditions that
were expected to materialize in northern Alabama and northern Georgia
sometime between 1120 and 2000 on Apgil 4. During the stop at Huntsville,.

W the cockpit ¥ The oiii additional information
given light dispareh was the 1500 terminal weather observations
for selected terminals. Consequently, the informationwas of little

value with regard to the actual flight conditions that might be expected

on the return flight to Atlanta, and the flightcrew, having just 2 hrs
before flown the route on which they were to fly to Atlanta, probably
relied more on their knowledge of actual conditions than on-a forecast

or warning of conditions that might materialize.

In arfﬁf event, when Flight 242 departed Huntsville, the flight-
crew apparently had little meaningful weather information to alter
their impressions of conditions that existed 2 hrs earlier between
Huntsville and Atlanta. Moreover, despite the requirements of 14 CFR
91,5 15/ and 14 CFR 121,601(b) __6_/ there is no evidence that either the
flightcrew or Flight dispatch personnel made any significant attempt to
seek information on the current conditions along Flight 242's route
between Huntsville and Atlanta, including information from the 1459
weather report from Rome which identified thunderstorms to the northeast
ad the southwest of Rome. We conclude, therefore, that both flight
dispatch and the flightcrew placed significant reliance on the latter"s
personal knowledge of conditions along the route. Additionally, we
conclude that both parties relied heavily on the use of the aircraft™s
W weather radar to provide en route weather-avoidance information.

15/ ""Each pilot in command shall, before beginning a flight, familiarize
himself with all available information concerning that flight. This
information must include: @ For flight under LFR...wzather reports
and forecasts...."

16/ ""During a flight, the aircraft dispatcher shall provide the pilot in
command any additional available information of meteorological
conditions, ., that may affect the safety of the flight.'"
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About the same time Flight 242 departed Huntsville, the NWS
reported a thunderstorm with moderate rainshowers over the airport.
After takeoff, the Huntsville departure controller provided Flight 242
with radar weather advisories. Flightcrew comments on the CVR indicate
that they were receiving similar information, although not clearly, on
the aircraft's radar display. Since the range of the departure control
radar was about 40 mi, it is clear that departure controller's comments
and the flightcrew's comments were about a different area of weather
than the area which the flight later entered near Rome. The only other
known information provided to Flight 242 while en route to Atlanta was
the Memphis Center controller's advisory which pertained to SIGMET

Charlie_7. There was no evidence that the flightcrew receive the
TeXt 5t this SIGMET.

———

e A e

As Flight 242 proceeded toward Atlanta in instrument flight
conditions, the flightcrew had no visual indication of the towering
thunderstorm near Rome. However, the flightcrew obviously was receiving
radar returns from the storms near Rome because at 1603:48, when the
flight was about 35 mi west-northwest of the Rome VOR and about 20 mi
west of the weather that, according to the probable ground track and
weather radar plot, should have provided a contour indication, the
captain said, ''Looks heavy, noth%&g_tﬁr_w&at." It is not
clear yhy the captain chan ed his 1 4l assessment of rhe weather as

“HITCTATLtOALinued B about the same
heading for slightly more than 1 min following that comment, and then
began a right turn. During that period, the flightcrew discussed a
possible holg! Given the high intensity precipitation levels of the
storm and the comparatively short distance between the aircraft and the
higher intensity precipitation levels of the storm, the aircraft's radar
clearly should have shown a contour hole. However, since the aircraft
was in rain at the time, the aircraft's radar might have been affected
by attenuation to the extent that, when combined with the steep gradients
associated with levels 3, 4, and 5 of the storm, the contour hole was
distorted and interpreted by the captain as an area free of precipitatior:
The captain's comment, " Allclear left approximately right now...,"
at 1606:01 seems to confirm this possibility because the aircraft's
course was then altered to the left, through the steep gradient, and
into the highest intensity level of the storm. (See Appendix E.) The
first officer's comment at 1606:41, '‘He's got to be right through that
hole about now," was made about the time the aircraft passed through the
area of steep gradient which further confirms this possibility.

There is circumstantial evidence to indicate that fatigue
might have influenced the captain's decision to continue into an area
that he had initially decided was too heavy. The flightcrew's rest
period from the end of their duty on April 3 to the beginning of duty on
April 4 just met the 8-hour rest period required by regulation. Conse=
quently, the rest time combined with inadequate food intake and long
duty hours on April 4 could have produced fatigue.
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Observations by the two flight attendants on Flight 242 did
not indicate any overt signs of fatigue in either pilot. However, some
of the subtle signs, such as increased effort to carry out work, feeling
of ""not being sharp,”™ diminished range of attention, deterioration of
judgment, acceptance of unnecessary risks, and unusual preoccupation and
forgetfulness, could have easily escaped their attention. Consequently,
the Safety Board believes that the circumstances surrounding the flightcrew's
activities on April 3 and 4 could have slowed the captain's mental processes
and could have led to a deterioration of his judgment; however, since there
is no information available regarding the captain's reaction to either
long-term or short-term fatigue, a finding that his decision was affected
would be purely speculation.

/ The Safety Board concludes that the flightcrew of Flight 242
~had..no. koo lEdge of the wegj;,ng con?imﬁsjustwest“ 6T the Rome
r her than the knowledge they, acqu:Lred _about 2 hrs prev1ously and

 the knowladge—»t.hey . agquirsd from the aircraft's radar. ~HoWever; we ™~

it equally apparent that the NWS had “information about the
weather in the Rome area that probably would have altered the flightcrew's
decision to fly through the area had they received timely information.
Numerous reports of tornadoes in the Gadsden, Alabama, area, and radar
identification of very strong thunderstorms and intense thunderstorms
with hail and cloud tops above 40,000 ft to the southwest, west, and
.horthwest of Rome were not made available to the flightcrew. The latter
information was prepared by the NWS about 20 min before Flight 242
departed Huntsville.

o
The normal conduit for passage of this information to Flight

242 was Southern's flight dispatch system. However, the central dispatchers
were not aware of the storms or of their severity until after the accident,
even though thunderstorms were reported near Rome at 1459. The Safety
- Board concludes that Southern's system of providing only weather reports
from selected terminals along the proposed route did not fulfill Southern's
responsibilities under 14 CR 121.601{(b} and did not enable the captain
to fulfill his obligations under 14 CFR 91.5. Although Rome was directly
~on Flight 242's route, Southern's dispatch weather package did not
include weather reports from Rome. Additionally, although the dispatchers
attempted to get NWS radar information from the Athens office, they did
not seek similar information from other sources, including the Atlanta
office and the Centerville, Alabama, office. The Safety Board believes
this reflects a major flaw in Southern's dispatch system--an apparent
inability to identify and monitor severe storm systems that affected
Southern's route structure.

An alternate conduit for the passage of severe weather informa-
tion to Flight 242 would have been through en route air traffic control
facilities. Additionally, these facilities possessed capabilities to
detect and track severe weather systems by means of air route surveillance
radars. Except for the advisories by the Huntsville departure controller
1 the SIGMET advisory from Memphis Center, the flightcrew of Flight

o i e TR g
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242 did not receive, nor did they request, any weather information from
air traffic control before entering the weather west of the Rome VOR.

Although the ATC surveillance radars can detect severe weather,
the NAS Stage-A display systems were designed to deemphasize the display
of weather because of interferencewith aircraft targets and, hence,
interference with ATC's primary function of separating aircraft. Therefor
with current NAS Stage-A systems, the controller needs additional informa-
tion, such as pilot reports, to confirm the areas, altitudes, and intensit
levels of precipitation shown on his display.

ccording to the controllers, Atlanta Center had little
information to confirm the severe weather in the Rome area. In fact,
the only severe weather information distributed internally to the
controllers was a report of a tornado near Gadsden and SIGMET alerts.
None of the radar reports from the N\s offices at Atlanta and Athens
were made available to center personnel, and few definitive pilot reports
about weather conditions were received. The Atlanta Center controller™s
attempt to solicit weather information from the Eastern flight was
obviously prompted by concern about flying conditions in the area where
Southern 242 was also crossing. Eastern®s response would have had an
alleviating effect on his concern.

In this era of sophisticated weather detection and tracking
systems, including automated and digitized radar, doppler radar, and
satellite cameras that take and transmit pictures of weather systems
every 30 min;" the Safety Board believes that current systems for passing
information rapidly to the aviation user apparently remain unable to
assure an adequate! level of safety. About 3 years before this accident,
the Safety Board recommended 17/ that the FAA and NWS develop a system
to expeditiously relay severe weather information to flights operating
in terminal areas. Although this recommendation was related to terminal
area operations, and we realize that some progress has been made with
respect to these type operations, we believe that a system for relaying
current severe weather information directly to ATC facilities for
immediate internal distribution would significantly improve controllers®
awareness of the location and intensity of severe weather systems. The
controllers could thereby disseminate such information directly to
pilots. Under the current system the en route controller can be of
little assistance until he receives confirmation of the severe weather,
and the flightcrew that is knowledgeable of ATC's limitations must
rely exclusively on its airborne weather radar.

12/ NTSB Safety Recommendation A-74-14, issued April 18, 1974.
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Scientific studies show that the X-band frequency radar is
comparatively susceptible to attenuation by water vapor and precipitation.
This may be particularly true when precipitation covers the antenna
radome. If a pilot fails to consider this limitation, he may misinter-
pret the display in the process, which is a significant reason why
airborne radar should not be used as a storm penetration aid. For

maximum effectiveness, interpretation 0f X-band radar displays should be
accomplished when the aircraft is in areas free of water vapor or precipi-
tation.

For local service carriers operating on short flights, such as
Southern Airways, radar display interpretation can be critical. As
demonstrated in this accident, the aircraft can frequently be in precipi-
tation much of the flight. Therefore, flightcrew training on the
limitations of the airborne radar is vital. Since little was contained
in the Bendix manuals about the effects of attenuation on the RDR-1E
radar, the flightcrew of Flight 242 may not have been fully aware of
these limitations. We believe, therefore, that existing airborne radar
should not be relied on exclusively for severe weather detection under
these circumstances.

3. CONCLUSIONS
3.1 Findings
\\41. Flight 242 penetrated a severe thunderstorm between

17,000 and 14,000 ft near Rome, Georgia, while en route
JSrom Huntsville, Alabama, to Atlanta, Georgia.

N

The ingestion of intense rain and hail into N13350's

W) engines caused the rotational speed of both engines to
decrease below the engine-driven electrical generator
operating speeds, and resulted in normal electrical power
interruption for 36 secs.

\\\3. Rotational speed on at least one engine increased
sufficiently to restore its generator to operation and
provide normal electrical power.

4, The rotation speed of one or both engines was probably
increased by advancement of the thrust lever(s).

5. Shortly after the initial loss of rotational speed,
N both engines® high-pressure compressors began to
stall severely.
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The stalls probably resulted from a change in
high-pressure compressor operating characteristics
induced by trust lever advancement and ingestion of
massive quantities of water.

The severe compressor stalls produced an overpressure
surge which deflected the compressor blades forward in
the sixth stage of the low-pressure compressors; these
blades clashed against the fifth-stage stator vanes
and broke pieces from the blades and vanes.

Pieces of blades and stator vanes were then ingested

into the high-pressure compressors and damaged them
severely.

Continued high thrust settings following the severe
damage to the high-pressure compressors probably
caused severe overheating in the turbine sections of
bota engines, and the engines ceased to function.

Normal electrical power was again lost for 2 min 4 sec
until the APU-driven generator restored electrical power.

After the engines failed, an accident was probably
inevitable because Southern Airways®™ flightcrews had
not received, nor were they required to receive,
training or information on emergency landings with
‘411 engines inoperative.

Before departing Huntsville, the flightcrew of Flight 242
had no information on thunderstorms immediately west of
the Rome VOR.

While en route to the Rome VOR, the flightcrew received
no information on the existence of the storms immediately
west of the Rome VOR except for the indications displayed
on their airborne radar system.

Based on information from the airborne radar, the
captain of Flight 242 initially decided that the storms
just west of the Rome VOR were too severe to penetrate.

Shortly after his initial assessment of the storm
system, the captain decided to penetrate the storm
area near the Rome VOR.
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Insufficient evidence precluded a positive determina-
tion regarding the possible effects of fatigue on the
flightcrew™s reactions and decisions.

The captain®s decision to penetrate the storm area
was probably based on his interpretation of the
weather radar display.

At least 20 min before Flight 242 departed Huntsville,
the MwS had identified by radar the precipitation in

the Rome area as very strong and intense with indications
of hail and cloud tops over 40,000 ft.

Southern Airways® Tlight dispatch personnel did not
monitor adequately the storm system which moved into
the Rome area, and the information that the dispatch
section provided to Flight 242 did not alert the
flightcrew to the weather hazards along their route.

The Atlanta Center controllers had insufficient informa-
tion about the storm system in the Rome area.

Atlanta Center"s surveillance radars were of limited
value in displaying severe weather systems.

The Atlanta Center controllers acquired limited knowledge
of the storm system in the Rome area from the surveillance
radhr,

The Atlanta Center controllers provided no information
to Flight 242 about the storm system in the Rome area,
and the flightcrew of Flight 242 any
information from the controllers.

The accident was partially survivable.

The flight attendants acted commendably for initiating
a comprehensive emergency briefing of the passengers
for their protection in preparation for a crash landing.
This contributed to the number of survivors.

3.2 Probable Cause

The National Transportation Safety Board determines that the
probable cause of this accident was the total and unique loss of thrust
from both engines while the aircraft was penetrating an area of severe

thunderstorms.

The loss of thrust was caused by the ingestion of massive

amounts of water and hail which In combination with thrust lever movement
induced severe stalling in and major damage to the engine compressors.

(o V£
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Major contributing factors included the failure of the company's

dispatching system to provide the flightcrewwith up-to-date severe
weather information pertaining to the aircraft™s intended route of flight
the captain®s reliance on airborne weather radar for penetration of thunda:
storm areas, and limitations in the Federal Aviation Administration®s air
traffic control system which precluded the timely dissemination of real-
time hazardous weather information to the flightcrew.

=

4. RECOMMENDATIONS

As a result of this accident, the Safety Board, on September 27

and September 28, 1977, recommended that the FAA:

"Expedita the development and implementation of an aviation
2weather subsystem for both en route and terminal area environ-
ments, which is capable of providing a real-time display of
elther precipitation or turbulence, or both,and which includes

a multiple-intensity classification scheme. Transmit this
information to pilots either via the controller as a safety_
advisory or via an electronic data link. (Class IT - Priority
Followp) (A-77-63)

._l\//"Establish a standard scale of thunderstorm intensity based

on the Mws' six-level scale and promote its widespread use

--~as a common language to describe thunderstorm precipitation

intensity. Additionally, indoctrinate pilots and air traffic
coptrol personnel in the use of this system. (Class IT -
Priority Followp) (A-77-64)

"Transmit SIGMET"s more frequently on navaids so that pilots

~, can receive more timely information about hazardous weather . |

(Class 11 - Priority Follomup) (A-77-65)

""Code, according to geographic applicability, Severe Thunder-
storm Bulletins and Tornado Watch Bulletins issued by the
National Severe Storms Forecast Center so that they may be
transmitted to appropriate air traffic control facilities by
the FAA Weather Message Switching Center; thus, air traffic
control facilities can relay the earliest warning of severe
weather to flightcrews. (Class II - Priority Followup)
(A-77-66)

“"Require that each air traffic control facility depict on
the map portion of its radar displays, those airports
immediately outside of that facility"s jurisdiction to

the extent that adjacent facilities depict those alrports
on their displays. (Class 1T - Priority Followp) (A-77-67)
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. «ﬁ)sfv<4'1 0”4}’
____f nForinulate rules and procedures for the timely gissemination

bv air traffic controllers of all available severe weather
information to inbound and outbound flightcrews in the
terminal area. (Class I1 - Priority Followp) (A-77-68)"

The Federal Aviation Administration™s responses to these
recommendations were as follows:

A-77-63

"Comment. In August 1975, the Alr Traffic Service (ATS)
initiated an R & D effort requesting: (@ en route and i
terminal radars be evaluated to ascertain their capabilities
to detect and display weather; (b) a comparison of ARSR/ASR ‘
and National Weather Service (NWS) radar detection capabil-
ities; (c¢) i1dentification of modifications to improve ATC
radars; and (d) improve ATC radar weather detection without
derogation in aircraft detection.’’

A-77-64

"Comment. ATS has taken appropriate steps for implementing
the NTSB recommendation to establish a standard scale of
thunderstorm intensity, based upon the NS six-level scale.
Action has been taken to promote widespread use throughout the
Air Traffic Service of a conmon language to describe thunder-
storm Iggensity, The DOT/FAA Notice N7110.510 dated June 12
served ‘to acquaint air traffic control specialists with the
descriptive terms developed by the NwWS, and authorizes their
use in the air traffic system.

""Thunderstorm intensity levels were published in the Airman®s
Inforhation Manual, Part 34, on September 1 (Enclosure 2) .
This publication advised pilots of the WWs standard six-level
scale and cites examples of standard phraseology to be used by
controllers describing thunderstorm intensity levels. Defini-
tions, and an explanation of the standard six-level scale,
will also be contained in the Pilot-Controller Glossary of

the Alr Traffic Control Manual and the Flight Service Station
Manual, effective January 1, 1978."

A-77-65

"Comment. The Federal Aviation Administration (FAA) has taken

action to provide for enhanced dissemination of SIGMETs .and to §
provide Severe Thunderstorm Watch Bulletins and Tornado Watch i
Bulletins. '



_44_

"Prior to the S0242 accident, the FAA had taken action to have
both centers and towers make broadcasts on receipt of all
SIGMETs. This broadcast would identify the area and alert
pilots to the potentially adverse conditions that had developed
If the identified area was of concern, the pilot could call
the FSS for complete information.

"At the present time, it is nearly impossible due to manpower
limitations to broadcast SIGMET's more frequently in the
current manual FSS configuration and we do not have equipment
to broadcast the data automatically. As the FSS Modernization
program develops and new equipment is placed in service, we
should be able to provide a continuous broadcast of advisories
through automated methods.

"To enhance the broadcast program as an immediate measure, in
May 1977, a revision to the priority of duties for FSS
specialists was issued. This revision elevated notification
actions to other AIr Traffic facilities by the FSS and in FSS
broadcasts of SIGMETs and AIRMETs. Required notifications now
are only ranked after emergency actions and NAVAID malfunc-
tioning requirements. Broadcast of SIGMETs and AIRMETs now
are rauked only below services to airborne aircraft (other
than above actions). This provided for dissemination of vital
information to pilots and controllers in a more timely and
effective manner."

A-77#66

"Comment. In June 1977, we proposed to the NWS that Severe
Weather Forecasts or Bulletins (WWs) be implemented for
aviation use. W have had subsequent letters between the two
offices in trying to optimize the product. Our last reply

from the NWS on September 19 outlined a separate aviation
severe local storm watch for Service A that would be distributed
geographically according to states by the FAA Weather Message
Switching Center. This proposed format appears to meet the
needs of the pilot and the FAA. Barring unforeseen problems,
this product should be available shortly after the first of

calendar year 1978. This project has and will continue to
have a high priority."

A-T7-67

"Comment. V¢ are presently exploring the feasibility of the
following methods for display of emergency airports:
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Display all airports with approved approaches within the
display area, either by automated or mechanical/elsctrical
means.

rih NAS Stage A, place the display of all ailrports not required

for normal operations on a separate Tilter key. These airports
could then be brought up for display in emergency situations
by depressing this key.

We hope to be able to decide the appropriate course of action
by December 23 and will advise the Board accordingly.""

The FAA"s response to recommendation A-77-68 has not been

In conjunction with the adoption of this report, the Safety

Board issued the following recommendations to the FAA.

"Initiate research to determine the attenuating effects of
various levels of precipitation and icing on airborne radomes
of both x- and c- band radar, and disseminate to the aviation
community any data derived concerning the limitations of air-
borne radar in precipitation. (Class II - Priority Action)
(A-78-1)

""Expedite its review of Recommendation A-73-40 with a view

toward early requirement of properly designed shoulder harnesses
at £1i¢ht attendant stations in air carrier aircraft. (Class 11 -
Priority Action) (A-B2"™




BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ KAY _BAILEY _(See con i
Acting Chairman

/s/ PHILIP A. HOGUE
Member

/s/ JAMES B. KING
Member

~ KAY BAILEY, Acting Chairman, Concurring:

,///{ I agree with the report and probable cause because | am not convinced

that 1If the flightcrew had attempted to secure further wsather information

! it would have been sufficient to dictate a delay in takeoff or a change

in route. However, when our previous recommendations to improve weather

v dissemination are fully implemented, pilots will have the benefTit of
real-time information.

4

This accident should serve to remind pilots, even when they have
flown through the same area within the previous 2 hours, that they still
must, iIn preparation for a flight, familiarize themselves with the
latest information. We cannot stress enough, as part of preflight
planning, the importance of caution in severe or potentially severe
weather and the avoidance of thunderstorms altogether.

.}'I
FRANCIS H. McADAMS, Member, filed the following dissent:

I do not agree with the Board"s probable cause for two reasons: (1)
it is merely a statement of what happened rather than being an explanatilo
of why the accident occurred, and (2) it is not clear as to the effect
of throttle movement upon the loss of the engines.

In my opinion, the probable cause of this accident involves the
captain®s critical decision to penetrate rather than to avoid a known
area of severe weather. Further, the Board"s analysis of the engine
failures seems to conclude, or at least implies, that the sngines were
damaged to the extent they could not be restarted due to overpressures
and overtemperatures resulting from an advanced throttle setting. If
this is a fact, it should be stated clearly in the probable cause.

It is obvious that the captain flew a route, or directed the first
officer to fly a route, into an area which the aircraft should not have
entered. Southern Airways, and all air carriers, prohibit fliying into
convective storms (thunderstorms) because these types of storms are
known to be serious hazards. The primary hazard relates to forces in

\ .



these storms that can destroy an aircraft structurally; however, other
hazards exist which are not well defined. Consequently, although the
Jloss of thrust from Flight 242's engines might have been unusual, it --
or some other .equally destructive consequence -- could not have been an
entirely unexpected event given the multiple hazards associated with
fiight into severe convective storms.

An analysis of the events leading to the point where the captain
vas faced with a critical decision shows that he was jpnadequately
prepared to make such a decision. Despite numerous warnings in the form
of SIGMET's, SIGMET alerts and tornado warnings, e _made.no attempt to

information on_the development of these conditions., The most
lLogical source of this been the company's flight
dispatch section. However, alternate sources were available == the
flight service station at Muscle Shoals, other flight service stations
while en route from Muscle Shoals, and inquiries to air traffic control
or other flights operating in the area. Instead, he apparently chose to
rely exclusively on his own recent experiences in the area and on his
airborne weather radar. In effect, part of his decision to continue the
flight was made before he departed Muscle Shoals and another part of his
decision was made before he departed Huntsville for Atlanta. |If the
captain had sought additional weather information from any of these
sources, it IS probable he would have altered his route of flight to
avoid the Rome area.

p

As Flight 242 approached the area of severe weather west of the
Rome VOR it is con&idered likely that, notwithstanding the possible
effects of attenuation, the captain could not reconcile the contradiction
between his radar display and his impressions of the weather as it existed
about 2 hours earlier (tops of clouds less than 19,000 feet). Under these
circumstances a comparatively routine piece of confirming information,
such as the 1459 weather report from Rome, probably would have reinforced
sufficiently his initial assessment to cause him to deviate around the
storm system rather than risk penetration. As the evidence shows, the
captain decided to continue into the area. The latest and most signi-
ficant information available to the crew was that from the aircraft's
airborne radar display. According to the CVR, the crew was aware from
this display that there was an intense storm system along the intended
flightpath. The captain made the following remarks with respect to the
veather:

At 1602:57: "'l think we better slow it up right here in this."
At 1603:45: *'Looks heavy, nothing's going through that."
The first officer, at 1603:56: ™"That's a hole, isn't it?"

The captain replied immediately, "I1t's not showing a hole, see it."
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At-1604:08, the first officer stated: 'Do you want to go around
that right now?"

The captain's reply was at 1604:19: "Hand €ly it about 285 kno

At 1605:53, the first officer asked: 'Which way do we go acrof
here or go out? I don't know how we get through there, Bill."

Consequently, his decision must be considered crucial and caus
because the consequences that flowed from that decision, although p
unique, could not have been entirely unexpected.

Therefore, I would state the probable cause as follows:

"The National Transportation Safety Board determines that

the probable cause of this accident was the captain's decision
to penetrate rather than avoid an area of severe weather, the
failure to obtain all of the available weather information despite
having prior knowledge of the severity of the storm system, and
the reliance upon airborne weather radar for penetration rather
than avoidance of the storm system. The penetration resulted in

a total loss of thrust from both engines due to the ingestion of
massive amounts of water and hail which in combination with
advanced throttle settings induced severe stalling in, and major
damage to, the engine compressors, which prevented the crew from
restarting the engines. Furthermore, if the company's dispatching
system W4d provided the flightcrew with timely severe weather
information pertaining to the aircraft's intended route of flight,
it is possible that the severe weather would not have been pene-

trated.

"Contributing to the cause were the inadequacies of the
Federal Aviation Administration's air traffic control system
which precluded the timely dissemination of real-time hazardous
weather information to the flightcrew.”

/s/ FRANCIS H. McADAMS
Member

January 26, 1978
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5. APPENDIXES
APPENDIX A
n INVESTIGATION AND HEARING

Investigation

| The National Transportation Safety Board was notified of the
klent about 1630 on April 4, 1977. The Safety Board immediately
tchad an investigative team to the scene. Investigative groups ;
j established for operations, air traffic control, witnesses, weather, ;
. factors, structures, powerplants, systems, flight data recorder,
jterance records, and cockpit voice recorder.

3 Parties to the iInvestigationwere: The Federal Aviation
Inistration, Southern Airways, Inc., Air Line Pilots Association,
Jisstonal Alr Traffic Controllers Organization, Transport Workers
b of America, Pratt & Whitney Division of United Technologies
pration, and Douglas Alrcraft Company.

Hearing

: A public hearing was held in Atlanta, Georgia, on June 6
fuoh June 10, 1977. Parties to the hearing were: The Federal
tLion Administration, Southern Airways, Inc., Air Line Pilots

] Air Traffic Controllers Organization,
bnal Weather Service, Transport Workers Union of America, Pratt
Mtney Division of United Technologies Corporation, Douglas

raft Company, and Aviation Consumer Action Project.
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APPENDIX B
PERSONNEL INFORMATION

Captain William W. McKenzie

Captain McKenzie, 54, was employed by Southern Airways, Inc.,
on October 12, 1960. He held Airline Transport Pilot Certificate No.
1118118 with commercial privileges and airplane single-engine land,
multi-engine land, instrument, and flight instructor ratings. He held
type ratings for the DC-3, M-404, and DC9 aircraft. His first-class
medical certificate was issued on October 6, 1976, with the limitation
that he wear corrective lenses for near vision while flying.

Captain McKenzie was Dromoted to captain on the DC-9 on .
February 23, 1977. He passed his last proficiency check on February 22,
1977, and his last line check on February 25, 1977. He last completed
recurrent training on November 24, 1976. During his flying career,
Captain McKenzie accumulated 19,380 flight-hours, 3,205 of which were in
the DC9. In the 90-day, 30-day, and 24-hour periods preceding the
accident, he flew 124.7, 90.4 and 8.6 hours, respectively, in the DC-9.

First Officer Lyman W. Keele

First Officer Keele, 34, was employed by Southern Airways,
Inc., on February 12, 1973. He held Commerical Pilot Certificate No.
1965768 with¥airplane single-engine land, multi-engine land, and
instrument ratings. His second-class medical certificate was issued with
no limitation on January 22, 1977.

First Officer Keele initially qualified as a on
the DC-9 on August 24, 1973, and he last requalified on the DC9 on
March 7, 1976. His last proficiency check was completed in the DC-9 on
March 28, 1977. He last completed recurrent training on November 30,
1976. During his flying career, First Officer Keele accumulated 3,878
flight-hours of which 235 were in the DC-9. In the 90-day, 30-day, and
24-hour periods preceding the accident, he flew 191.7, 84.2, and 8.6
hours, respectively.

Flight Attendant Anne M. Lemoine

Flight Attendant Lemoine, 26, was employed by Southern Airways,

Inc., on May 15, 1972. She was qualified for dutvy in DC-9 and Martln 40
aircraft., Her total flight time was about 3,562 hours.
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Flight Attendant Lemoine successfully completed her most
ecent recurrent training October 29, 1976, and she passed her last
theck ride on January 8, 1977. On October 30, 1976, she demonstrated
er ability to remove the overwing exits and open the cockpit windows
the DC-9.

Flight Attendant Sandy M. Ward

Flight Attendant Ward, 22, was employed by Southern Airways,
Inc., on January 2, 1977. She was qualified for gyty on DC-9 and
Martin 404 aircraft. Her total flight time was about 2,750 hours.

Flight Attendant Ward successfully completed her most recent
recurrent training October 28, 1976. On November 24, 1976, she
demonstrated her ability to remove the overwing exits and open the
codkprt windows on the DC-9.

#
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APPENDIX C
AIRCRAFT INFORMATION

Southern Airways, Inc., leased N1335U, serial No. 47393, on

June 29, 1971, and operated it until the accident. The aircraft had
been iIn service 15,405.6 hours.

N13350 was equipped with Pratt & Whitney model JT3D-74 engines.
Pertinent information pertaining to the engines is as follows:

Left Engine _Right Engine
Serial No. P-656922 P-657686 E
Date installed May 28, 1976 December 13, 194
Time since new (hours) 18,555.6 }% ?é%-S '
Cycles since new 31,647 s
Time since heavy maintenance 2,336.2 878.7
Cycles since heavy maintenance 3,608 1,270

}I’
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APPENDIX D

TRANSCRIPT OF A COLLINS 642 ©-1 COCKPIT VOICE RECORDER
S/N 581, REMOVED FROM THE SOUTHERN AIRWAYS, INC. DOUGLAS DC-9
“ IN AN ACCIDENT AT NEW HOPE, GEORGIA, ON APRIL 4, 1977

LLEGEND-

Cockpit area microphone voice or sound source
Radio transmission from accident aircraft
Voice identified as Captain

Voice identified as First Officer P
Voice identified as Stewardess A (forward cabin)
Voice identified as Stewardess B (rear cabin)
Public address system in the aircraft

Aircraft®s intercom

Huntsville Ground Control

Huntsville Tower Control

Company Radio

Huntsville Departure Control

Memphis Center

Atlanta Center

Atlanta Approach Cotnrol

UNK
Unintelligible word
# Nenpertinent word
4 Break in continuity
(@) Questionable text
() Editorial insertion
T Pause
Note: Times are expressed in Greenwich Mean Time (GMT).



v

INTRA-COCKPIT

TIME 6

OURCE CONTENTS

2041:45

CAM-1 Let's see, what did we put on here?

CAVI2 You got one hundred sixteen '|n your
window

CcAM-1 Yeh, I got it all set up --- one hundred
sixteen

STUB (Time out of the blocks) two forty-five

CAM-2 Two forty-five

STUA Is it going to he bad again from here
to Atlanta?

CAM-1 Maam?

CAM-2 Eighteen fifty-three

STUA What is it going to he like from here
to Atlanta?

CAM-2 Twenty twelve

CAM-1 Just like it was coming up here * %

CAM-2 One oh seven

STUA Going to have to keep ourselves in our
chairs, huh?

CAM-1 Depends on how many people you got, we

only have about ten miles, ten minutes
level

AIR—GROUND COMMUNICATIONS

TIME &
SOURCE

2041:53
RDO-2

CONTENTS

Southern two forty two,
Atlanta

IFR to

a XIdN3addv
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INTRA-COCKPIT AIR-GROUND COMMUNICGATYONS j g ’

TIME 6 TIME &
SOURCE QCONTENTS . . SOURCE CONTENTS
STUE ((GreetIng passengers in cabin)) —_—
SNA Do you need anything?
CAM-2 Yeah 1 want a good uh * well done * *
SNA Tell you later really )
.
CAMIZ Well done h
STU-? Where do you live at
CAM-2 (La Place)
STU-? Where is that, oh, you go to the
right ---
CAVI2 Yeah 1 go to the right :
STU-? I think Cathy will give ne a ride, I W
didn't realize 1 was late for a minute I
SN-? I was so lucky to even be here
STU-? La Place?
CAM-2 The Place
* % %
CAM-?
* % . .
STU-? just spent eighteen dollars to get
ny hair done just waiting for the time
being
CAM-1 You ought to be proud you got some hair, E
I don't have any hair &
* % =
STU-? b
=]
CAM-1 I don't care what color it is, just so

I get some hair




TIME &
SOURCE

STU-?
CAM-1
STU-?

CAM-2

CAM-1
CAM-2

STU-?

STU-?

CAM

CAM-2

STU~?

CAM

INTRA-COCKPIT

AIR—GROUND COMMUNICATIONS

TINE &
CONTENTS SOURCE

Really

Do we change airplanes going * kg

Sure, you don*t think ** are you,
we"re going to make this trip as
difficult as possible

God, we"re 1in and out of Atlanta three
times in one day and we change airplanes
three times in one day

Yep

* % %

* open for suggestions, what day will

have your car next week

I don"t know, 1 dont"t know if I'1ll be
able to go next week

((Continuing small talk between STU A and B
and CAM-1 and CAM-2

Yeah, okay, our battery"s on *

((Pretaxi safety instructions to
passengers On intercom))

((Continuing crew small talk))

CONTENTS

a4 XIaNaddv

- 96 -
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INTRA-COCKPIT AIR-GROUND CMNICA:.I:'IONS
TIME 6 TIME &
SOURCE CONTENTS SOURCE CONTENTS
CAM ((sound of paper rustling))
CAM-2 Thank you sir, see you later

((Agent on the ground "sea\you))

CAM-2 Here Bill, Atlanta is twenty-seven
hundred broken, five thousand broken,
twenty five overcast and fifteen, and
gusts, and the winds are thirty-one
miles an hour peaks are forty-seven

CAM-2 Who's got the landing?

CAM-1 Not nme says the captain |

CAM-2 Ignition sir N
* % !

CAM-? Guess we got to button up

(* © door)

CAM-1 I[t's starting to rain here now

CAM-2 Quit raining (when we left)

CAM-1 Eighty-one folk

CAM ((Crew g€l talk))

CAVR? * x degrees

a XIGNHddV




INTRA—COCKPIT AIR-GROUND COMMUNICATIONS
TIME & TIME 6
SOURCE CONTENTS SOURCE CONTENTS P
R * % % o
CAM-7 g
* % . * % e
CAM-1 four minutes late ——, o
-
GNDCRW Cockpit, ground
CAM-1 Yes
CAM-2 Ignition set
GNDCRW Prepare to start number two
GNDCRW I'm going to be off the headset here
a minute, I'm going to shut that (bin)
door
PA ((Stewardess announces twenty-eight !
minutes en route to Atlanta and &
Federal Regulations |
GNDCRW Okay, clear on one
CAM-2 (Here we go)
CAM-2 Looks like you guys got a good one
coming
GNDCRW Have a good one
CAM-1 Two good ones
CAM-2 Two good starts
GNDCRW Roger, 1 hold your hand signal

CAM-2 Okay



INTRA-COCKPIT

TIME &

SOURCE CONTENTS

CAM-? Pretaxi checklist

STU-? If there’s anything we cay, as long
as we can do it from our s2ats

2050: 25

CAM ((Soud of windshield wipers))

CAM-2 Set your horizon

CAM-1 (Set) your horizon when we’re through
the weather

CAV=? * % %

CAM-2 Flaps Bi | |

CAV-? * % %

SN-? Yeah, | see that weather playing
around there, yeah

CAM-2 Flight controls, circuit breaker,
Tlaps thirty degress one ninety-five,
a hundred radar, you got that, radios
are on

CAM-1 There*s thirty sir, he goes to (Detroit)
out of New Orleans

CAM-1 Now that I think of it, ¥ * flying it

three weeks ago direct Huntsville, up t
(Nashville) Detroit

e ——————

AIR—GROUND COMMUNICATIONS

TIME 6
SOURCE CONTENTS
2050:33
RDO-2 Two nine five zero
wn
0
1
%
o-]
=
8
[
L]
=



TIME 6
SOURCE

CAM-2

CAM-?

CAM-1

CAN-2
CAM-1
CAM-2
CAM-1
CAM-2

CAM-1
CAM-1
CAM-2
CAM-1

INTRA-COCKPI]

CONTENTS)

That"s just like flying on the big
airlines
Yo
((Sound of whistling))
I got to call ole Steve Banks and

tell him | want to give up my early
morning trip Wednesday

{(Skids) Bill
On
Ignition

* %

Panels checked (counters) on,
five thousand

Five thousand
Five thousand?

Yeah we ® * ((blocked out by ATC))

* %

Twenty-five six

AIR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENTS >
a7
:
B
lw]
2052:11
RDO-2 Huntsville, two forty two, times
are forty, forty two, fifty one,
and fifty-four

- 09




TIVE 6
SOURCE

CAM=2

CAM-2
CAM-1
CAM-2
CAM-1

2053:45
CAM

INTRA-COCKPIT

CONTENTS

Twenty-five six

((Takeoff power is set))

}(. .

AIR—GROUND COMMUNICATIONS

TIME 6
SOURCE CONTENTS

2052:42
AT Two forty-two,
cleared for takeoff

-Ig._

T XIANdddv
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AIR-GROUND COMMUNICATIONS

TIME h
SOURCE

2041:53
RDO-2

2041:58
HG

2042:11
RDO-2

2042:18
HG

2050:22
RDO-2

2050:25
HG

2050:33
RDO-2

2052:11
RDO-2

CONTENTS

A,
»-
|

Southern two forty two IFR to Atlanta

Two forty two cleared as filed, maintain
five thousand, expect further clearance

to one seven thousand within one zero
minutes after departure, fly runway heading,
departure frequency will he one two five
point six - squawk zero three zero zero

Atlanta as filed, maintain five and seventeen
in ten, runway heading twenty six zero three

hundred one two forty two good day
Two forty two that's correct
Southern two forty two on the taxi

Two forty two, taxi runway one eight
right, wind two six zero at one two,
altimeter two nine five zero

Two nine five zero

Huntsville, two forty two, times are
forty, forty two, fifty one, and fifty

four

N LLa——————————SS

TIME h
SOURCE

INTRA-COCKPIT

CONTENTS

@ XIANHc IqV
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INTRA-COCKPIT

AIR-GROUND COMMUNICATIONS

TIME & TIME &
SOURCE CONTENTS SOURCE CONTENTS
2052:23 X
CR Understand, forty, forty two, fifty
one, Fifty three
2052:27
RDO-2 No, fifty four was that very last one
2052:31
CR Fifty four, roger
2052:42 ) |
HT Two Forty two, Huntsville tower cleared o
for takeoff o
2052:45
RDO-2 Two forty two, cleared for takeoff ) ) )
CAM ((Soud of windshield wipers
during the following period
2053:37
CAM-1 Spooled and stable
2053:38
CAM-2 Rog
2053:45
CAM-1 Takeoff power is set %
2053:54 5
CAM-1 Got eighty, looking for twenty &
one twenty seven 1%
o

CAM-2 * * twenty seven
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&
ATR-GROUND COMMUNICATLONS INTRA-COCKPLT z
TIME &
TIME h X
SOURCE CONTENTS i} SOURCE CONTENTS 5
?
2054:04
CAM-1 One rotate
CAM ((Sound of vibration))
CAM=? * x
2054: 10
CAM-1 Positive rate
CAM-2 Gear up 1
(=3}
CAM ((sound of trim)) ~
1
2054: 18
CAM=-2 It's out of round, that is what it
is
CAM-1 * that takeoff I made in Atlanta
CAM-2 Gee thanks
CAM ((Sound of windshield wiper stopping))
2054:22 .
HT Two forty two, contact departure CAM ((Sound of trim))
good day CAM ((Sound of trim))
2054:25
HOOL Good day, now
2054:35
RDO- 1 Departure, Southern two forty two,

runway heading



[

INTRA-COCKPIT

AIR- GROUND COMMUNICATIONS

TIME & R CONTENTS
SOURCE CONTENIS SOURCE =2
2054:39
HD Southern two forty two, Huntsville radar
contact, uh, turn left headine one two
zero, vector around restricted area,
climb and maintain one seven thousand
2054: 38
RDO-1 Okav. one seven thousand heading turn
left to one two zero
2054: 51
RDO ((Click of mike)) CAM ((Click of mike acknowledgement))
CAM-2 Flaps up Bill I
[~
[¥,]
CAM ((Clicking noise, trim noise)) '
2055:05
CAM-2 Slats up, climb check
CAM ((Trim noise))
CAM ((Trim noise))
2055: 14
HD Southern two forty two is clear
restricted area, continue left turn
resume own navigation direct to Rome
2055: 21 >
RDO-1 Okay, direct Rome, two forty two e
&g
le)
b
[




AIR-GROUND COMMUNICATIONS

TIME &
SOURCE

2056: 00
HD

2055:14
RDO~1

2056:22
HD

CONTENTS

Southern two forty two, I™m painting
a line of weather which appears to be
moderate to uh, possibly heavy prazci~
pitatlion Starting about uh, five miles
ahead and it's * ®

Okay, uh, we"re in the rain right now.
uh = It doesn"t look much heavier than
what we"re in, does it?

Uh it"s painting - | got weather cutting
devices on which is cutting out the, uh,

precip that you"re in now, this, uh,
showing up on radar, however it doesn®t
- it's not a solid mess it, uh, appears
to be a little bit heavier than what
you're in right now

INTRA-COCKPIT

TIME 6

SOURCE CONTENTS
2055:31
CAM-1 I don"t know what direction Rome is
2055:34
CAM-2 About one hundred and ten #
CAM (rim noik))
CAM-1 (Goud of sneeze)) Excuse me ---
CAM=2 Bless you
2055:58
CAM-1 Well, the radar is full of it, take

your pick

£ XTINA 44V
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INTRA-COCKPIT

AIR-GROUND__COMMUNICATIONS

TIVME 6 TIME &
SOURCE CONTENTS SOURCE CONTENTS
2056:35 ~m
RDO (Sound of click))
2056:37
CAM-2 I can"t read that, it just looks like
rain Bill, what do you think? There"s
a hole
2056:40
CAM-1 There"s a hole right here ((sinultan-
eous with "There"s a hole' above [
[=)]
CAVM-1 That™s all 1 see “I‘
CAY ((Trim noise))
2056:43
CAM-1 Then coming over we had pretty good
radar
2056: 48 ) ) )
CAM-1 I believe right straight ahead, uh,
there the next tev miies is about
the best way we can go
2057:04 )
CAM-1 Rome"s TFifteen twenty 2
vJ
CAM-2 Yeah %
2057: 06 >
HD Southern two forty two squawk five o
six two three

e e e | . -




AIR-GROUND COMMUNICATIONS

TIME 6
SOURCE

2057:15
mo-1

2057:36
HD

20537142
RDO-1

2057147
HD

2057:55
RDO-1

RDO

CONTENTS

Vs

Two forty two, roger

Southern two forty two you"re in what
appears to be about the heaviest part
of it now what are your flight conditions?

Uh, we're getting a little light turbulence
now and uh, I"d say moderate rain

Okay, and uh, what 1'm painting, it won"t
get any worse than that and uh, contact
Memphis Center on one two zero point
eight

Twenty point eight good day now and
thank you much

((Soud of garbled acknowledgement))

INTRA-COCKPIT

TIME &

SOURCE CONTENTS

2057 :06
CAM-2 You can go ahead and put yours on

Atlanta now if you like, cause I"we

already got mine on

2057: 34

CAM-1 IT it gets rough how about hand flying

d XIaNaddv

_89.
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AIR-GROUND COMMUNICATIONS ANTRA-COCKPIT
TIME &
&
-g(I)MECE CONTENTS SOURCE CONTENTS
2058:10
RDO-1 Memphis Center, Southern uh, two forcy two
is with you climbing t one sever thousand
2058:16
MC Southern two forty two Memphis Center,
roger
2058: 22
CAM-1 As long as it doesn"t get any heavier,
we"ll he all right
CAM-2 Yeah, this is good |
2058:26 A
MC Attention all aircraft, SIGMET, hazardous I
weather vicinity Tennessee, southeastern
Louisiana, Mississippi, northern and
western Alabama and adjacent coastal CAVM-1 Oh #
waters, monitor VOR broadcast within
a hundred fifty miles radius of the
SIGMET area
2058:41
CAM-1 Southeast Louisiana
2048:44
CAM-1 Out of ten
2058145
MC Southern two forty two, contact Atlanta
Center one three four point zero five E
=1
2058: 50 g
RDO-1 Thirty Four zero five two forty two >
good day o
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AIR-GROUND COMMUNICATIONS

TIME &

SOURCE
2058: 54
MC

2059:06
RDO-1

2059:11
AC

2059:16
RDO-1

2059:19
AC
2059:24
TWAS4S

2059:26
AC

2059:30
AC

2059:33
TWAS84

CONTENTS

Good day

Atlanta Center, Southern two forty two
we"re out of eleven for seventeen

Southern two forty two, Atlanta Center
roger, expect Rome runway two six pro-
file descent

Expect Rome two Six

Twa Four eighty five expect Rome runway
two six profile descent

Was that five eighty four? -
(It was)

Five eighty four, let me know where
you"re proceeding direct Rome

Okay, we*re heading one sixty Five

now, TCH be a little while later before

we can go Rome

INTRA-COCKPIT

TIME h
SOURCE

2059:00
CAM-1 Here we go * hold '=a cowboy

CONTENTS

a4 xIaQNIddv

0L
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AIR-GROUND COMMUNICATIONS INTRA-COCKPIT
TIME 6 TIME &
SOURCE CONTENTS SOURCE CONTERS
2059:37
2059146 AC ((Soud  of mike key acknowledgement)
SCAT 16 Southern Jax, this is Scat ong Six
2059:59
2100:00
RDO ((Two unidentifiable noises on radio
channel))
2100:06
(SCAT 16) Be there in ten minutes, need a fuel
truck !
2100:21 =
CAM-2 I can handle this all the way over *
2100:30
CAM (Gud  of rain)
2100: 51
RDO-? Three forty two Birmingham
2100:54
342 Yeah, three forty two go ahead CAM-2 One thirty three in your window
uh partner
CAM-1 Thirty three
2100:55
RDO-? Can You just, unh. let the passengers
stay on for right row? g
m
2101:00 g
342 Yeah. it looks pood for that. that's a 2
=]

pretty good little shower moving across
the field right now
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AIR-GROUND COMMUNICATIONS

TIME &
SOURCE

2101:04
TWAS84

2101:26
AC

2101:38
TWAS84

2101:40
AC

2101:48
TWAS584

2101:55
AC

CONTENTS tm

Uh, Center, TWA's Ffive eighty four this -
this is really not too good a corridor
we"re coming through here, it's too narrow
between your limit and this line, uh, we're

getting moderate uh, heavy moderate turbulence

and quite a bit of precip in here

Five eighty four, roger, it looks like uh,
right now another fifteen miles to the south
you should through the uh, southeastern edge
of what I'm sharing and, uh, maybe, a little
better

Okay, it's good to have hope anyway

Looks like you might have vent through
a little one right over there and uh, you
ought to be out of it now, though

Yeah, ve were painting a little one, but,
uh, you knov, you wouldn"t let us go any
further so we're sort of in a box

You have another airplane on over there
to your left hand side too, really couldn™t
go any other way

TIME &

SOURCE

INTRA-COCKPIT

CONTENTS

d XIANIIIV
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AIR- GROUND COMMUNICATIONS

TIME &
SOURCE

2102:01
TWAS84

2102:03
AC

2102:31
DAL657

2102: 35
AC

2103:03
AC

2103:07
RDO-1

il
¢

(4

CONTENTS

Yeah | know, it's just too marrow
through here pS

He'd be a lot harder than the cloud
though

Atlanta, Delta six fifty one, uh, two
eight for two seven zero

Six fifty one, Atlanta Center, roger

Southern two forty two, contact Atlanta
Center one two one point three five

Twenty one thirty five good day

e T T . s At s =4 S 8

B Y S SRS

TIME &
SOURCE

2102:57
CAM-1

2103:02
CAVI2

2103:09
CAM

2103:14
CAM

2103:15
2103: 17
CAM

INTRA-COCKPIT

CONTENTS

I think we'd better slow it up right
here in this uh, #

Got ya covered

((Sound of click))

((Sound of light rain))

((wo short garbled transmissions))

@ XIUNI Y




TIME &
SOURCE

2103:20
RDO-1

2103:24
AC

2103:29
RDO-1

2103:30
AC

2103:35
EAL683

- 14 -

INTRA-COCKPIT

co ~

Atlanta, Southsm two fortn two ith you
level seventeeo

Southern two forty two Atlanta, roger
altimeter two niner five six

Rog=r two oine five six

Esstern six eizhty three, Atlanta altimeter
tuo ninsr five six if I didn't give it to
Yoo

Bay oix =sizhtx thrs=s

AIR-GROUND COMMUNICATIONS

TIME &
SQURCE CONTENT
2103:48
CAM-1 Locks heavy, nothioz's =zoing
through that
2103:54
CAM-1 See that
2103:56
CAM-2 That's a hole isn't ic?
ZN3: 57

-1

It's not sh 1iog a hole 3== it?

a XIAN3ddVY
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INTRA-COCKPIT AIR-GROUND COMMUNICATIONS

TIME & TIME &
SOURCE CONTENT SOURCE CONTENT
2104:01
EAL683 Uh, six eighty three's in the clear over
here, expect it looks sort of dark there
W 2104:05
~ CAM (s < of <3»0))
2104:06
CAM-2 #1
2104:08
CAM-2 o you -an< to =zo around
right Dw?
2104:09
AC * * ((ATC to Eastern 683 zarbl=d !
transmission - frequency :hangs)) o
1
2104:18
EAL683 Eastern six eighty three, goo< <3y
Z104:19
CAM=-1 Hand fly at about two =ightx
five knots
BM-2 Two eight fivs
210C:20
AC Thank you much
RD ((Sound of static on radio channel})
Z10C:30
CAM ((50uc< of h=il sm< r=im)) =
2104 .CZ pe
TWAS 3C Atlanta, TWA five eighty four, one =
nine zero =
o
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AIR-GROUND COMMUNICATIONS

TIME 6
SOURCE

2104:46
AC

2104: 50
RDO-1
2104: 53
AC
2105:03
AC
2105:06
TWAS84
2105:45
TWAS84

2105:49
AC

TIME &
CONTENTS SOURCE

g

Atlanta, roger

Southern two forty two, we're slowing it up
here a little bit

Two forty two, roger

TWA five eighty four, would you like to go
on and descend?

Yes Sir we would - five eighty four

TWA five eighty four will take that
lower altitude whenever you're ready

TWA five eighty four, roger, descend and
maintain one four thousand cross the forty
mile fix north of Atlanta VOR at one four
thousand, the altimeter Atlanta two niner
five six, twenty nine fifty six

INTRA- COCKPIT

CONTENTS

a XIANEddY

2105:53

CAM-2

Which way do we go cross here
or go out === | don't know how
we get through there, Bill



AITR-GROUND COMMUNICATIONS

TIME &
SOURCE

2105:59
TWAS84

2106:06
AC

2106:09
TWASSS

2106:18

2106:20
THASS4

CONTENTS

Fourteen thousand two niner five six
cross the fix northeast of, uh, north-
west of Atlanta, and uh,. one four thousand
and say again the fix n

Dallas intersection on the Rome arrival

Okay, Dallas at fourteen, five eighty
four

TWA five eighty four let me turn = know
when youy turn toward Rome

Five eighty four roger, looks like about
T that"s about it for now, we"re headed
uh, to intercept, uh, the Atlanta three
thirteen, that"s about the best we can
do for awhile

TIME 6
SOURCE

CAM-1

CAM-2

2106:01
CAM-1

2106:12
CAM-2

2106: 25
CAM-2

2106:29
CAM-1

CAM-2

INTRA-COCKFPIT

CONTENTS

I know you;re just.gonna havsz
to go out.” *

Yeah, right across that band

All clear left approximately
right now, | think we can cut
across there now

|

~J

-]

|
All right, here we go

7

-]
We"re picking up some ice, Bill

X

i

We are above ten degrees

Right at ten

e
T



- 18 -

>
INTRA-COCKPIT ~
5|
TIME & <]
TIME & SOURCE CONTENTS %
SOURCE CONTENTS .\ - S
- CAM-1 Yeah
2106:30 )
AC I show the weather up northwest of that CAM (Gaud of two clicks))
position north of Rome, just on the edge
of it, 1 tell you what, maintain one five
thousand
2106:38
THAS34 Maintain one five thousand, we paint pretty
good veather one or two o"clock
2106141
CAM-2 He"s got to be right througt
that hole about now 3
2106:42 L
AC Southern two forty two descend and maintain
one four thousand at this time
2106:46
CAM-1 Who"s that?
2106:48 - -
AC Southern two forty two, descend and maintain CAM-2 TWA
one four thosuand

2106:53

RDO-1 Two forty tvo down to fourteen

2106:55 . .

AC AFFirmative CAM ((Heawy hail or rain sound starts
and continues until power inter-
ruption))

210700 .

AC Southern two forty two Atlanta altimeter

two niner fivesix and cross forty miles

northwest of Atlanta two five zero knots CAM {{Sound similar to electrical
disturbance




AIR-GROUND COMMUNICATIONS INTRA-COCKFPIT ) I I I‘

TIME & TIME 6 |
SOURCE CONTENTS SOURCE CONTENTS |
2107:21
AC TWA five eighty four what™s your speed?

2107 :22

PA/ST-B  Keep your seatbelts on and sscurely
fastened, there"s nothing to be
- alarmed about, relax we should be
out of It shortly

2107:24
THAS84 We"re doing about two seventy Five right
now
2107:26 !
AC Roger, you can reduce to two five zero, if 3
unable. advise |
2107:29
TWAS84 We can, that"s okay, back to twe Fifty
2107:31 o ) )
AC Southern two forty two, what"s your speed CAM ((Sound similar to electrical dis-
now? turbance))
2107:39
AC Southern two forty two Atlanta, what"s your
speed?
2107:49 L
AC Twa Five eighty four uh, descend and B
maintain one four thousand =
g
2107:53 =
TWA584 Okay, one four thousand, five eighty four -
2107:55
AC Yes, expedite to one four please
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AIR-GROUND COMMUNICATIONS

TIME 6
SOURCE

2108:34
AC

CONTENTS

Southern two forty two Atlanta

”

TIME 6
SOURCE

2107 57
CAM

2108:33
CAM

CAM

2108: 37
CAM-2

2108: 38
PA/ST-8

INTRA-COCKPIT

a XIaNAdqV

CONTENTS
((Power interruption for 36 seconds))
((Power restored))

((Sound of rain continues for 40
seconds))

Got it, got it back Bill, got
it back, got it back

* * check to see that all carry-on

baggage is under-
neath the seat in*f;ont of you, all
carry-on baggage put all carry-on
baggage underneath the seat in front

of you, in the unlikely event that
there is a need for an emergency landing
ve do ask that you please grab your
ankles, 1 will scream from the rear

of the aircraft, there is nothing to be
alarmed but ve have lost temporary APU
power at times, so in the event there
is any unlikely need for an emergency
you do hear us holler, please grab your
ankles, thank you for your cooperation
and just relax, these are precautionary
measures only



INTRA-COCKPIT

TIME &
‘ SOURCE CONTENT
2108:42 .
RDO-1 uh, two forty two, stand by,
2108:46
AC Say again
2108:48
RDO-1 Stand by
2108:49
AC Roger, maintain one five thousand if
you understand me, maintain one five
thousand, Southern twe forty two
2108:55 )
N RDO-1 We"re trying to get it up there
2108:57
AC Roger
2108: 59
; TWAS84 TUA five eighty four"s in the
clear for avhile
2109:05 ) )
AC th, TWA Tive eighty four report out
of one five thousand
2109:09 . .
TWA584 We"re out of fifteen in the clear
n
2109:11
RDO ((Mike keyed))
o
o R _

AIR-GROUND COMMUN [CAT LONS

TIME &
SOURCE

CONTENT

- 18 -
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TIME 6
SOURCE

2109:15
RDO-1

2109:25
AC

2109:27
Rw—1

2109:30
AC

2109:37
RDO~1

2109:42
AC

2109:49
RDO-1

2109:53
AcC

- 21 -

INTRA-COCKPIT

CONTENT

Okay, uh, two forty two uhkx we just
got our windshield busted and uh, we"ll
try to get it back up to Fifteen, we're
fourteen

Southern two forty two you say you"re
at fourteen now?

Yea - uh - couldn"t help it

That"s okay, uh, are you squawking
five six two three?

Our left engine just cut Out

Southern two forty two roger, and uh
lost your transponder squawk five six
two three

Five six two three, we"re squawking

Say You lost an engine and uh busted a
windshiaeld?

AIR-GROUND COWNICATIONS

5
TIME & ]
SOURCE CONTENT S
]
L]
2109:24
CAM-2 Fifteen thousand
1
%
}
2109:36
CAM-2 Left engine won"t spool
2109:43
CAM-2 I am squawkinn Five six twe

three, I'm level
fourteen



Y

AIR-GROUND COMMUNICATIONS INTRA-COCKPIT
TIME & TIME &
SOURCE CONTENTS SOURCE CONTENTS
2109:56
RDO-1 Yes Sir .
- 2109:59
CAM-1 Auto pilot™s off
CAM-2 I"ve got it, 'Ll hand fly it
2110:00
AC Southern two forty two, you can descend
and maintain one three thousand now, that"ll
get you down a little lower
2110:02
IC Sandy ---
2110:04
CAM-2 My #, the other engine"s going &
to, #
2110:05
RDO-1 Got the other engine going too
2110:08
AC Southern two forty two, say again
2110:10
RDO-1 Stand by = we lost both engines
2110:14
CAW-"2 All right Bill get us a vector
to a clear area
2110116
RDO-1 Get us a vector to a clear area Atlanta >
2110120 5
AC Uh, continue present southeastern bound =
heading, T™v4’s off to your left about =
fourteen miles at fourteen thousand and S]

says he®s in the clear
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AIR- GROUND COMMUNICATIONS

TIME 6
SOURCE

2110:25
RDO-1

2110: 27
RDO-1

2110:30
AC

2110: 35
RDO-1

2110:38
HoOoL

2110:41
AC

2110:45
RDO-1
RDO

2110:49
EAL683

CONTENTS

Okay

Want us to turn left?

Southern two forty two, contact approach
control one two six point nine and they'll
try to get you straight into Dobbins

One two -

Give me, uh, vector to Dobbins if
they're clear

Southern two forty two, one twenty
six point nine, they'll give you a
vector to Dobbins

Twenty six nine. okay

((sound of click on radio channel))

Eastern six eighty three

INTRA-COCKPIT

TIME 6

SOURCE CONTENTS

2110:36

CAM-2 Give me = I'm familiar with
Dobbins, tell them to give me
a vector to Dobbins if they're
clear

2110:50

CAM-2 Ignition override, it's gotta

work by # - X

I XIANTJdV
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AIR- GROUND COMMUNICATIONS

TIME &
SOURCE

2110: 52
AA

2113:04
RDO-1

2113:08
AA

2113:11
ROOL

2113:17
AA

2113:18

2113: 31
RDO-1

CONTENTS

Learjet triple nine mike reduce spead
to one seven zero knots

Uh, Atlanta, you read Southern two forty
two

Southern two forty two Atlanta approach
control uh. go ahead

Uh, we've lost both engines - how about
giving us a vector to the nearest place
we're at seven thousand feet

Southern two forty two roger, turn right
heading one zero zero, will be vectors to
Dobbins for a straight-in approach runway
one one, altimeter two niner five two, your
position is fifteen, correction twenty miles
west of Dobbins at this time

Okay, uh one forty heading and twenty miles

TIME &
SOURCE

2118356
CAM

2113: 00
CAM
2113:03
CAM-1

2113:03.5
CAM-2

2113: 17
PA/ST-B

CAM-2

INTRA-COCKPIT

CONTENTS

((Power interruption for 2 minutes
and 4 seconds))
((Power restored))

There we go

Get us a vector to Dobbins

Ladies and gentlemen, please check
that your seatbelts are securely
again across your pelvis area on
your hips

What's Dobbins weather, Bill?
How far is it? Hw far is it?

<8 -

= XI dd4v
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AIR-GROUND COMMUNICATIONS

TIME &
SOURCE

2113:35
AA

2113:40
RDO-1

2113:45
AA

2113:50
RDO-1

2113:51
AA
2113:56
DAL759
2113:58
AA

2114:02
EAL683

CONTENTS

1_\‘7
bl

Ah, make a heading of one two zero Southern
two forty two, right turn to one two zerc

Okay, right turn to one two zero and, uh,
you got us our squawk haven't you on emergency?

Uh, I'm not receiving it but radar contact your
position is twenty miles west of

Dobbins

Okay

Delta seven fifty nine, contact approach
control one two seven point two five now

((Sound of mike click))

Eastern six eighty three, contact approach
control on one two seven point two five

Eastern six eighty three

TIME &

SOURCE

CAM-2

2114:03
CAM-2

INTRA-COCKPIT

CONTENTS

Declare an emergency, Bill

Get those engines (¥ --= )

d XI1AN3ddv
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2114:07
EALL4Y

2114:09
AA

2114:12
RDO

2114:14
AA

2114124
RDO-2

P1TATA

AA

2114:40
RDO-1

TIME 6
CONTENTS SOURCE

Eastern one forty three reduce speed to
one seven zero knots

Roger

Bastern six eleven reduce speed to two
one zero knots

TWa Five eighty four descend and maintain
one one thousand, you can expect an ILS
runway two six, and that altimeter two nine
five two, localizer frequency one zero eight
point seven

All right, listen, we"ve lost both engines,
and, uh, I can"t, uh, tell you the implications
of this uh, ve uh. only got two engines and how
far is Dobbins now?

Southern, uh, two forty two, uh, nineteen miles

Okay, we're out of, uh, Fifty eight hundred,

two hundred knots
2114164
CAM-2

ARARAT LY WAL L&

CONTENTS

-8 -

o
vl
]
=i
2
(e}
=t
b
o=’

What"s Out speed, let"s se2 what"s
our weight Bill, get me a bug speed




AIR-GROUND COMMUNICATIONS,

TIME &

SOURCE

2114:45
AA

2114:48
RDO-1

2114: 50
AA

2114:53
AA

2114:56
EAL143

CONTENTS

A Y
-~

Southern two forty two, do you have one

engine running now?

Negative. no engines

Roger

Eastern one forty three fly heading
one nine zero

Roger

_27_

TIME &
SOURCE

2114:47
CAM-2

2114:59
CAV-1

CAMR2
CAM

2115:04
CAVI

CAM-2
CAM-1

CAM

INTRA-COCKPIT E
g
=]

CONTENTS e
=
No
oo
[#4]
Qe twenty six

Qe twenty six

((sound of trim noise))

Just don't stall this
No I won't
Get your wing flaps

Sound of lever movement



AIR—GROUND COWWUNICATIONS

TIME &

SOURCE

2115:13
AA

2115:17
EAL611

2115:18
RDO-1

2115:22
AA

2115:28
AA

2115:32
TWAS84

2115:46
AA

CONTENTS

-
|

Eastern six eleven, reduce speed to one
seven zero knots

Roger

What"s your Dobbins weather?

Stand by

T™WA five eighty four reduce speed to
one seven zero knots

One seventy. five eighty four

Southern two forty two Dobbins weather

is two thousand scattered, estimated
ceiling three thousand broken, seven
thousand overcast, visibility seven miles

TIME &

SOURCE

2115:11
CaM-2

CAM-1

2115:17
CAM-2

2115:25
CAM-2

2115:42
CAM-1

CAM-1
CAM-2

INTRA-COCKPIT

CONTENTS

Got it, got hydraulics.so we got

We got hydraulics

What"s the Dobbins weather?

68 -

Get Dobbins on the approach plate

I can"t find Dobbins

Tell me where"s it at? Atlanta?

Yes E
el
g
-
P
=




AIR-GROUND COMHENICAIIONS

TIME 6
SOURCE

2115:57
RDO-1

2116:00
AA

2116:05

2116:07
AA

2116:09
AA

2116:13
EAL143

2116:15
AA

CONTENTS

’

Okay, we"re down to forty six hundred
nov

Roger, and you®re approximately uh,
seventeen miles vest of Dobbins at this
time

I don"t knov whether we can make that or
not

Roger
Eastern one forty three, contact approach

control one tvo seven point two five

Roger

Eastern six eleven reduce speed te One
seven zero knots

TIME &
SOURCE

2115:59
CAVI2

2116:02
CAM

2116:11
CAM-2

CAM-1

CAM-2

INTRA-COCKPIT

CONTENTS

a XLgNdddv

How far is it? How far is it?

((Sound of vindshield wipers coming on))

O
(@]

Ah, ask him if there is anything
between here and Dobbins?
What?

Ask him if there is anything
between here and Dobbins




TIME &

SOURCE

2116:18
EALG11

2116:22

AA

2116:25
RDO-1

INTRA-COCKPIT ATR-GROUND COMMUNICATIONS

TIME & .
CONTENT SOURCE CONTENT ‘)
.
We're doing it six eleven, what is hs
a Martin or con - uh, nine?
DC - nine
Uh, is there any airport between
our position and Dobbins, uh
2116:28
IC {(Soun< of th<ee chimes))
ST-A Saozy
ST-B Yoo
ST-A They would not talk to me —--- when
I looked in the whole front wind-
shield is cracked
ST-A Okas so whac <o we To
ST-B Ah, bave they said anything
ST-A Ah he screamed at me when T opened
the door just sit down so T didn't
ask him a thing, I don't know the
results or anything, I'm sure we
decompressed
ST-B Ah xes we've losc so engine —-—~

_'[6_
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INTRA-COCKPIT

AIR-GROUND COMMUNICATIONS

a4 XLAN=SpdY

TIME &
TIME & SOURCE CONTENTS
SOURCE CONTENT -

ST-A I thought so

ST-B Okay Katty, have you briefed all
your passengers in the front?

ST-A Yes, | told them 1 checked the
cockpit and help nme take the
door down

ST-B Have you removed your shoes?

ST-A No I haven't w0

|

ST-B Take off your shoes, be sure to
to stow them somewhere right
down in the galley in a compart-
ment in there with the napkins
or something

ST-A I got them behind the seat, so
that's no good

ST-B It might keep the seat down nw

ST-A Okay

ST-B Right down in one of those closets,

I took off my socks so I'd have

more ground pull with my toes,
okay?




AIR-—GROUND COMMUNICATIONS

TIME &
SOURCE

2116:29
AA

2116: 34
RDO-1

2116:38
AA

2116:45
RDO-1

2116:47
AA

CONTENTS

Southern two forty two uh. no sir,
uh, closest airport is Dobbins

I doubt we're going to make it, but
we're trying everything to get some-
thing started

Roger, well there is Cartersville,
you're approximately ten miles south of
Cartersville, fifteen miles west of
Dobbins

give us a vector to Cartersville?

All right, turn left, heading of three

six zero be directly, uh, direct vector
to Cartersville

INTRA-COCKPIT

TIME &

SOURCE CONTENTS

ST-A You'd have what?

ST-B So I took off ny socks so | wouldn't
be sliding o

ST-A Yea

ST-B Okay

ST-A That's a good idea too

ST-B Okay

ST-A Thank you, bye bye

2116:44

CAM-2 We'll take a vector to that yes,

we'll have to go there

- £6

a XIQNHddV
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AIR-GRUUNY couMuNTrATIONS

TIME &

SOURCE

2116:52
RDO-1

21161353
RDO-1

2116: 58
AA

2116:59
RDO-1

2117:00
AA

2117:02
AA

2117:17
AA

2117:21
TWAS84

CONTENTS *
Three six zero, roger

What's the runway heading?

Stand by
And how long is it?
Stand by

Eastern one forty three, contact
approach control one two seven point
two five

TWA five eighty four turn left
heading one one zero

One hundred ten degrees five eighty four

TIME &

SOUKLLE

CAM-2

2117:08
(@2\V: 3

2117:12
CAM-2

CAM-1

CAM-2

_'UG_

INTRA-COCKPIT
&
5

CONTENT E

s
[

what runways? what's the heading

on the runway?

Like we are, I'm picking out a clear

field

Bill, you've got to find me a highway

Let's get the next clear open field

No * ( ——-)



ATR-GROUND COMMUNICATIONS

TIME &

SOURCE

2117:25
AA

2117:44
AA

2117:55
AA

CONTENTS

-
Eastern six eleven, uh, reduc; speed
to one seven zero knots and contact
approach control one two seven point
two five now

Southern two forty two the runway
configuration

At Cartersville 1s uh, three six zero
and running north and south and the
elevation is seven hundred fifty six
feet and, uh, trying to get the length
of now - it's three thousand two hundred
feet long

INTRA-COCKPIT

TIME &

SOURCE CONTENTS

2117:35

CAM-1 See a highway over - no cars

CAM=-2 Right there, is that straight?

2117:39 !

CAM-1 No s
!

214744

CAM-2 We'll have to take it

2117:58

CAM ({Beep on gear horn}}

CAM ({Gear horn steady for 4 seconds)}

0 XION3ddV




AIR-GROUND COMMUNICATIONS INTRA-COCKPIT

; &
TIME & g
TIME & o
SOURCE . CONTENTS SOURCE CONTENTS 7
—_— =
(>
2118:02 o <
RDO-1 Uh, we're putting it om thp highway
we're down to nothing
2118:07
CAM-2 Flaps
CcAM-1 There at fifty
CAM-2 Oh # Bill, I hope we can do it
2118:14
CAM-2 I've got it, I got it
1
- 2118:15 O
CAM-2 I'm going to land right over that
t
guy
2118:20
caM £ ()
CAM~1 There's a car ahead
2118:25
CAM-2 1 got it Bill, I've got 1t now,
1 got it
CAM-1 Okay
2118:30
CaM-1 Don't stall it
CAM-2 I gotta bug
2118:31 :
CAM-2 We're going to do it right here

_J--iﬁ.....-i.-....-.........."-..""."'llllllllllllll|||||||||||‘
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AIR-GROUND COMMUNICATIONS INTRA-COCKPIT
TIME & TIME &
SOURCE CONTENTS SOURCE CONTENTS
2118:32 o
TWAS84 Eleven for five, flve elghty four
2118:33
CAM-? ((Woman's voice)) Bend down and
grab your ankles
2118:34
CAM-2 I got it
2118-36
CAM ((Sound of breakup))
1
2118:38 0
CAN-"? * ~
|
2118:39
CAM ((More breakup sounds))
2118:43 End of tape 2118:43 End of tape

a XIaNaddv
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- Voice Identified as Captain
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. 1602:57 | think we'd hetter slow it up right TEl: 14 . 1
-~ CAM-1 here in this uh, 2t CAM-2  All right, here we go R
1603:02 1606:25 1
CAM-2 Got ya covered CAM-2 We're pil:king up same ice, Bill C
- 1603:48 1606:41 1
CAM-1  Looks heavy, nothing’s going CAM-2  He's got to he right through R
\ through that that hole about now 1
11 1603:54 1606:42 R
CAMA See that AC Southern two forty twe descend and 1
1603:56 maintain ane four thousand at this time A
.CAM-2  That's a hole isn't it? 1606:46 1
cam1 Who's that? A
<« CAM-1 It's not showing  hole, see it? CAM-Z  Twa
1606:55
{ (Sound of rain} } CAM { {Heavy hail or rain sound starts and
continues until power interruption) } 1
Do you want to go around that 1607:31 A
right now? AC Southern two forty two, what's your
. s piced now?
B Hand fly at ahout two eight 1607:39 1
8 five knots AL Southern two forty two Atlanta, what's R
. 1604:30 your speed? 1
AM ({Sound of hail and rain} } 1607:57
1604:50 CAM { (Power interruption for 36 seconds) )
RDO-F  Scuthern two forty two, we're slowing  1608:33 - '
it up here a fittle bit CAM ( {Power restored) }
, 1604:53 CAM {{{ {Sound of rain continues wn
AC Two forty two, roger seconds) }
" 1605:53 1608:37 1
:CAM-2  Which way do we go cross here CAM-2-  Got it, got it back Bill, got A
or go out — { don’t know how it back, got it back
we get through there, Bill 1608:42 1
ACAMT | kinow you're just gonna have 8001 Uh, two forty two, stand by
to go out * ¥ 1600:15 |
% CAM-2  Yeah, right across that band RDO-1 - - Okay, ub, two forty two uh, we just
~ 1606:01 got our windshield busted and ub, we'll 1
- CAM:1 All clear left approximately try to get it back up to fifteen, we’re A
right now, | think we can cut faurteen
across there now 1609:36 1
: CAM-2  Left en%ine won't spoal R
AT e : , 4

L ATMETERs T
o PIAUTIEM WES rol L
STATUTE MILES [

Froakp

PROBABLE (
SO




APPENDIX E

i "d better slow itup right  1OUB. 14 1609:37 1616:00
I:: I|l,;;eisduh ;l; Wit up CAM-2 - All right, here we go RDO-1 Our left engine just cut out AA Roger, and you're approximately uh,
! 1606:25 1610:04 seventeen miles west of Dobbins 2t this
va covered CAM-2  We're picking up some ice, Bill CAM-2 My #, the other engine’s going o, £ 1616:25  time
1606:41 1610:05 RDO.1 Uh, is there any airpart between gur
ks heavy, nothing‘s going LAM-Z He’s gat ta be right through ROO-} Got the other engine going too position and Dobbins, uh
ugh that that hole ahout now 1610:10 1616;28
1606:42 ROD-1 Stand by - we last bath engings AA Southern two forty two uh, na sir,
that AC Southern two torty two descend and 1610:16 uh, closest airport is Dobbins
maintain one four thousand at this time RDO-1 Get us a vector to a clear area Atlanta 1616:38
t's a hole isn’t it? 1606:46 1610:20 AA Roger, well there is Cartersville,
CAM-1 Who's that? AC Uh, continue present southeastern hound you're appraximately ten miles south
nat shawiing a hole, see it? Lam-2  Twa heading, TWA's gif to yaur left about of Cartecsville, fifteen milas west
1606:55 fourtesn miles at fourteen thousand and of Dobhins
und of rain) ) Cam { (Heavy hail or rain sound starts and say’s he's in the clear 1616:45
! continues until power interruption) ) 1610:30 RDOA Can you giva us a veetor to Cartersyille?
'you want 1o go around that 1607:: AC Southern two forty two, contact approach 1616:47
t now? AC Southern two forty two, what's your control one fwo six point nine and they'll AA Alk right, turn left, heading of three
e speed now? try to get you straight into Dobbing six zero be directly, uh, direct vector
rd fly at about twa sight 1607:39 1610:35 Cantersville
 knats AC Southern two forty two Atianta, what's RDO-1  Dpe two — 1617:35
' your speed? 1610:56 CAM-1  See a highway over — ng cars
lound of hail and rain) ) 1607:57 CAM { {Power interruption for two minutes CAM.2 Right there, is that straight?
CsAal\g 3 { {Power interruption for 36 seconds) ) 6 and four seconds) } 1617:39
hern two forty two, we're slowing  1608:33 - - 1613:11 CAM-1  No
'; hemta little h‘;l 0. W 4 CaM { (Power restorad) } RDD-1 Uk, we've lost both engines — how 1617:44
CAM { { { {Sound of rain continues 0 ahout giving us a vector 1o the nearest CAM.2  We'll have 10 take it
o forty two, roger seconds} | place we're at seven thousand feet 1617:55
1608:37 1613:17 AA At Cartersville is wh, three six 2erp
jch way do we go cross here CAM-Z- “Got it, gat it back Bill, got AA Southern twa forty two roger, turn right and running north and south and the
0 out — | don’t know how it back, got it hack heading ane zero zero, will be veciors to elevation is seven hundred fifty six
pet thraugh there, Bill 1608:42 1613:18  Dobbins for a straight-in approach runway feetand, uh, trying to get the length
OW Y0U'Te just gonna have ROO-1  Uh, two forty two, stand by one one, altimeter two niner five two, your of now — it's three thousand two hundredH
o out * * 1609:15 | position is fifteen, correction twenty miles feet long
h, right across that band RDO-1 . .. Bkay, uh, two forty two ubh, wae just west of Dobbins at this time 1617:68
got our windshield busted and uh, we'll  1613:35 CAM ( {Beep on gear horn) )
clear left approximately oy ta getit back up to fifteen, we're  AA Ah, make a heading of ane two zerq Southern CAM { {Gear horn steady for four seconds) )
t now, | think we can cut fourtean two forty twa, right turn to one two zero 1618:31
55 thers 1 1615:57 We're going to do it right here

]

RDO-1

Okay, we're down to forty six hundred
now

RTATION SAFETY BOARD

WASHINGTON, D.C.

{ (Snun;ir of breakup} }

i,

| PROBABLE GROUND TRACK AND WEATHER RADAR PLOT

SOUTHERN AIRWAYS, INC., FLIGHT 242
NEW HOPE, GEORGIA, APRIL 4, 1977
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APPENDIX G AC NO:  90-128

DATE:  6/18/7¢

|

DEPARTMENT OF TRANSPORTATION
FEDERAL AYIATION ADMINISTRATION

SUB]EET: SEVERE WEATHER AVOIDANCE

« PURPOSE. This Advisory Circular (1) warns all pilots concerning flight
in the vicinity of known or forecasted severe weather such as thunder-
storm activity, severe turbulence and hail and (2) advises all pilots
that air traffic control facilities (air route traffic control centers,
control towers, approach control facilities, etc.), even though equipped
with radar, might not always have the capability nor be in a position

to provide assistance for circumnavigation of areas of severe weather.

CANCELIATION, This Advisory Circular cancels and supercedes Advisory
Circular 90-12A dated 21 February 1973.

DISCUSSION. The need for exercising prudent judgment with regard to
flight through areas of known or forecast severe weather is well
recognized by experienced airmen. Flight through severe weather actiwity
should be avoided if possible.

L Present procedures provide for controllers assisting pilots, particularly
L when operating on IFR flight plans, in avoiding areas of known severe

| weather. It is important, however, that all parties concerned with air-

F craft flight operations be fully aware that there are, at times, limita-

[ tions to an air traffic controller's capability to provide such assistance.
Il There are several reasons for this. First, it shodld be recognized that

i the controller's primary responsibility is the provision of safe separa-

| tion between aircraft. No additional services can be provided which will

t derogate performance of a controller's primary responsibility. Secondly,
limitations of ATC radar equipment, communications congestion, other air

ttraffic, etc., may also reduce the controller's capability to provide
any additional services.

} To a large degree, the assistance that might be rendered by ATC will
t depend upon the weather information available to controllers or the
 request by pilots desiring to avoid severe weather areas, Due to the

Initioted hy: AAT-23

[
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extremely transitory nature of severe weather situations, information
available to controllers might be of only limited value unless frequently
updated by pilot reports or radar weather information. In-flight reports
from pilots in direct communications with controllers giving specific
information as to area affected, altitudes, intensity and nature of
severe weather can be of considerable value. Such reports, when received
by controllers, should be relayed to other aircraft as appropriate.

Should a pilot desire to avoid a severe weather situation along his
route, he should request such deviation from routelaltitude as far in
advance as possible, including information as to the extent of deviation
desired.

Obtaining IFR clearance to circumnavigate severe weather can often be
accommodated more readily in the enroute areas away from terminals be-
cause there is usually less congestion and, therefore, greater freedom
of action. In terminal areas, the problem is more acute because of
traffic density, ATC coordination requirements, complex departure and
arrival routes, adjacent airports, etc. AS a consequence, controllers
are less likely to be able to accommodate all requests for weather de-
tours in a terminal area or be in a position to volunteer such routes to
the pilot. Nevertheless, pilots should not hesitate to advise control-
lers of any observed severe weather and should specifically advise con-
trollers if they desire circumnavigation of observed weather.

4. WWEATHER PHENOMENON AS OBSFRVED ON RADAR. It must be recognized that
those weath#r echoes observed on radar (airborne or ground) are a direct

result of precipitation. RADAR DCES NOT DISPLAY TURBULENCE It is
acknowledged that turbulence is generally associated with heavy areas of
precipitation; however, the radar used for air traffic control purposes
are not capable of equally displaying precipitation information. Under
certain conditions, in the past, echoes received from precipitation
rendered ATC radar unusable. To avoid such disruption to radar service,
modifications designed to considerably reduce precipitation clutter were
added to ATC radar systems. This feature, known as Circular Polarization
(CP), eliminates all but the heaviest areas of precipitation. Terminal
radar systems use this feature as necessary to reduce precipitation
clutter during moderate to heavy rain or snow. Moderate to heavy pre-
cipitation areas appear on the radar scope as white areas = something
like *'snow"™ on your TV, only brighter.

Centers normally use CP only when the radar data processing computer is
inoperative. When this occurs, a secondary radar system (Air Traffic
Radar Beacon System) is used along with primary surveillance radar. This
combination is normally used at the lower altitudes where 2l

Page 2
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airspace is not applicable. Aircraft operating in positive control
airspace are required to be equipped with operating radar beacon trans-
ponders and controllers handling such traffic normally utilize only the
secondary radar system. These secondary ATC radar systems receive only
those signals emitted by airborne radar beacon transponders and do not
display weather echoes. Additionally, this permits filtering out non-
pertinent traffic operating below the positive control areas. Though
controllers using only secondary radar will not observe weather on their
scopes, they can if alerted, often turn on the normal radar to observe
weather, provided this will not result in weather clutter rendering the
scope unusable for traffic control.

Air Route Traffic Control Centers normally operate in the radar data
processing mode. In this configuration, the computers process radar
returns and display them on the controller's scope as symbols or
alphanumeric characters. This computer also analyzes radar returns from
" precipitation areas in degrees of intensity. It then displays the area
of precipitation on the radar scope as a series of parallel or slightly
diverging lines if the precipitation is light or as a series of the
capital letter H if it is heavy. For this function, light precipitation
has been classified as a precipitation fall of less than 5 but more than
1 inch per hour. Heavy precipitation is classified as 5 or more inches
per hour. This system capability enables the controller to recognize
variations in the intensity of precipitation without rendering the ATC
radar unusable.

In accordanceswith current procedures, controllers will provide information
concerning severe weather echoes observed on their radar when deemed
advisable and will, upon pilot request, suggest vectors for avoidance
whenever circumstances will permit. However, for the reasons outlined
above, it is emphasized that pilots should not completely rely on air
traffic controllers to provide this service at all times, particularly

in terminal areas or in holding patterns. Pilots should also recognize
that the controller's data are often far from complete due to the design
of the radar and its location relative to the weather observed.

5, BECOMMENDED ACTIONS FOR PILOTS.

a. Avoidance of Known Severe Weather == Recent research has proven
beyond any doubt that all thunderstorms are potentially dangerous
and should be avoided if possible or penetrated only when the pilot
has no other choice.

b. Forward reports to ATC of any severe weather encountered giving
nature, location, route, altitude and intensity. Pilots are also
reminded to review Federal Air Regulation 91.125 pertaining to pilot
reports.

Page 3
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c. Initiate reguests to avoid severe weather activity as soon as pos-

sible being specific concerning route and altitude desired. Pilots
are reminded to review the Airman's Information Manual pertaining
to ""Detouring Thunderstorms'™ and "‘Weather.""

d. Ad|ust speed as necessary to maintain adequatg control of aircraft
in turbulent air and advise ATC as soon as possible.

e. Do not rely completely on air traffic controllers to provide infor-
mation Or to initiate radar vectors to aircraft for avoidance of
severe weather, particularly when arriving and departing terminals *
or in holding patterns.

f. Plan ahead to anticipate the need for avoiding areas of known severe
weather. |If necessary, delay take-off or landing, as applicable.

p

Direftor, Air Traffic Seryjce

Page 4
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	NATIONAL TRANSPORTATION SAFETY BOARD WASHINGTON, D.C. 20594 
	AIRCRAFT ACCIDENT REPORT .
	Adopted: January 26, 1978 
	SOUTHERN AIRWAYS, INC. .DC-9-31, NEW HOPE, GEORGIA .
	Figure

	APRIL 4, 1977. 
	SYNOPSIS .
	About 1619 on April 4, 1977, a Southern Airways, Inc., DC-9, operating as Southern Flight 242, crashed in New Hope, Georgia. After losing both engines in flight, Flight 242 attempted an emergency landing on State Spur Highway 92, which bisected New Hope. Of the 85 persons aboard Flight 242, 62 were killed, 22 were seriously injured, and slightly injured. One passenger died on June 5, 1977. Additionally, eight persons on the ground were killed and one person was seriously injured; the injured person died abo
	Figure
	Figure
	Figure

	Flight 242 entered a severe thunderstorm during flight between 17,000 feet and 14,000 feet near Rome, Georgia, while en route from Alabama, to Atlanta, Georgia. Both engines were damaged and all thrust was The engines could not be restarted, and the flightcrew was forced to make an emergency landing. 
	Figure
	Figure

	The National Transportation Safety Board that the .probable cause of this accident was the total and unique loss of thrust .while the aircraft was penetrating an area of severe .The loss of thrust was caused by the ingestion of massive .of water and hail which in combination with thrust lever movement .severe stalling in and major damage to the engine .
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Major contributing factors included the failure of the company's .patching system to provide the flightcrew with up-to-date severe weather .pertaining to the aircraft's intended route of flight, the .
	Figure
	Figure

	in's reliance on airborne weather radar for penetration of 
	Figure
	Figure

	areas, and limitations in the Federal Aviation Administration's air .ic control system which precluded the timely dissemination of hazardous weather information to the flightcrew. .
	Figure

	Figure
	-
	Figure

	1. 
	FACTUAL INFORMATION .

	1.1 .
	History of Flight .
	On April 4, 1977, Southern Airways, Inc., Flight 242, a DC-9-operated as a scheduled passenger flight from Muscle Shoals, .Alabama, to Atlanta, Georgia, with an intermediate stop at Huntsville, .Alabama. Flight 242 departed Muscle Shoals at 1521 and landed at .Huntsville about 1544. .
	Figure
	31, .
	Figure
	Figure

	About 1554, Flight 242 departed Huntsville on an instrument .flight rules (IFR) flight plan for the Hartsfield-Atlanta International .Airport; there were 81 passengers and 4 crewmembers aboard. The flight's .route was direct to the Rome VOR .
	and then a Rome runway 26 profile descent to Atlanta. Its estimated time en route was 25 min and its requested en route altitude was 17,000 ft 
	Figure

	At Flight 242 established communications with Huntsvil' .departure control and at the controller cleared the flight to .climb to 17,000 ft. At the controller cleared the flight to .proceed directly to the Rome VOR. According to the cockpit voice at the captain remarked, "Well the radar is full of it, .take your pick." At the controller told Flight 242 that his .radarscope was showing heavy precipitation and that the were about .5 ahead of the flight. Flight 242 responded, "Okay... we're in the .rain right d
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	At, the first officer, who was flying the airplane, .said, "I can't read that, it just looks like rain, Bill. What do YOU .There's a hole." The captain responded, "there's a hole right .here. That's all I see." He added, "Then coming over, we had pretty .good radar. I believe right straight the next few miles .is about the best way we can go." .
	Figure
	Figure
	Figure

	At the controller said, "...you're in what appears to .be about the heaviest part of it now, what are your flight conditions." .Flight 242 replied, "...we're getting a little light turbulence say moderate rain.." At the controller acknowledged Flight .report and told the flight to contact Memphis Center. .
	Figure
	Figure
	Figure
	Figure

	All times herein are eastern standard, based on the 24-hour clock. 
	All times herein are eastern standard, based on the 24-hour clock. 
	All times herein are eastern standard, based on the 24-hour clock. 
	Figure
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	LI
	Lbl
	Figure

	A very high frequency omnidirectional range navigational aid located .about 72 east-southeast of Huntsville and 46 northwest of .the Atlanta airport. .
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	All altitudes herein are mean sea level unless otherwise specified. 
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	Figure
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	At Flight 242 established with Memphis ir Route Traffic Control Center (Memphis Center). At the aptain said, "As long as it doesn't get any heavier we'll be all right." he first officer replied, "Yeah, this is good." 
	Figure
	Figure
	Figure

	At the Memphis Center controller advised the flight hat a SIGMET was current for the vicinity of Tennessee, southeastern Mississippi, northern and western Alabama, and adjacent waters, and advised them to monitor VOR broadcasts within a radius of the SIGMET area. At the controller told Flight !42 to contact Atlanta Air Route Traffic Control Center (Atlanta Center). the captain said, "Here we go ...hold 'em cowboy." 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	At Flight 242 established communications with Atlanta :enter (Sector 39) and stated that it was "out of eleven for seventeen." controller replied, "...roger, expect Rome runway 26 profile descent.'' 242 acknowledged the controller's transmission. Between the Atlanta Center controller conversed with TWA Flight 584 about deviations eastward around thunderstorms between Chattanooga, Tennessee, Rome, Georgia. At the sound of rain was recorded on Flight CVR. At the captain of Flight 242 said, "I think we'd slow 
	Figure
	Figure
	Figure
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	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	At an Atlanta Center controller (sector 40) contacted an Eastern Airlines flight, which had just crossed the storm area northwest of Rome, and "How would you classify your ride through that line up there? You anyone else come through it?" The flight answered that "it was not too comfortable but we didn't get into anythingconsider the least bit hazardous." At 1603, Flight 242 was told to contact Atlanta Center (sector 40). About 11 later, the sound of light rain was recorded on the CVR. At Flight 242 establi
	Figure
	Figure
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	Figure
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	Figure
	"285." 
	"285." 
	Significant teorological Information--A weather advisory concerning 
	Figure
	Me

	weather significant to the safety of all aircraft. It includes .i tornadoes, lines of thunderstorms, embedded thunderstorms, large .hail, severe and extreme turbulence, severe icing, and dust or .. sandstorms. .
	Figure
	Figure
	Figure

	Figure
	Figure
	P
	Figure

	At the sounds of rain and hail were recorded, and 20 later Flight 242 reported to Atlanta Center that the flight was reducing speed. At the first officer said, way do we go cross here or go out--1 don't know how we get through there, Bill." The captain replied, "I know you're just gonna have to go out.. . The first officer said, "Yeah, right across that band." At the captain said, "All clear left approximately right now; I think we can cut across there now." At the first officer right, here we go." 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Between and Atlanta Center was coordinating with TWA-584 about its route and altitude to intercept the Atlanta VOR 313" radial inbound. At the controller said, "I show weather up northwest of that position, north of Rome, just on the edge of it.. .maintain 15,000." TWA-584 replied, "Maintain 15,000, we paint pretty good weather at 1or 2 o'clock." 
	Figure
	Figure
	Figure

	At the first officer on Flight 242 said, "He's got to be right through that hole about now." About the same time, Atlanta Center cleared Flight 242 to descend to and maintain 14,000 ft. At the captain said, "Who's that?", and the first officer replied, At the captain reported to Atlanta Center, "242 down to About the same time, the sound of heavy hail or rain was recorded on the CVR. The sounds continued to at which time the CVR ceased to record for 36 it began operation again at and the sound continued for
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Between and about Atlanta Center made four .transmissions to Flight 242; none was acknowledged. About Atlanta Center said, "Southern 242, Atlanta." At the first .officer said, "Got it, got it back Bill, got it back." At Fliaht 242 told Atlanta Center to "standby." At Atlanta Center .
	Figure
	Figure
	Figure
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	reported to Atlanta Center, "...the other engine's Atlanta Center replied, "...say again." Flight 242 said, e lost both engines.'' 
	Figure
	Figure

	At the first officer said, " All right Bill, get us a clear area." At Flight 242 told Atlanta Center, ctor to a clear area Atlanta." Atlanta Center replied, ..continue present southeastbound heading, off to your left out 14 mi at 14,000 and says he's in the clear." Flight 242 replied, 
	Figure
	Figure
	Figure
	Figure

	Figure
	At Flight 242 asked Atlanta Center, us to Center replied, "...contact approach control 126.9 and, to get you straight into Dobbins." At the first 
	Figure
	Figure
	Figure
	Figure
	Figure

	d, "Give me--I'm familiar with Dobbins, tell them to give me 
	vector to Dobbins if they're clear." At Flight 242 asked .ter, "Give me, a, vector to Dobbins if they're clear." The .ied, ...126.9, they'll give you a vector to Dobbins." At .ight 242 replied, "269, Okay." .
	Figure
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	At the first officer said, "Ignition override, it's 
	Figure

	an Atlanta Approach Control transmission to on Flight 242's CVR; at the CVR 4 Between about and 
	Figure
	Figure
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	transmissions to Flight 242. About trol made one transmission to Fligh' 242; 10 Flight 242. No responses were 
	Figure
	Figure
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	At the CVR resumed operation, and at the The first officer responded, "Get us a 
	Figure
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	Flight 242 transmitted to Atlanta roach Control, "...Atlanta, you read Southern Approach Control lied, "Southern 242, Atlanta o ahead." Flight 242 said, "...we've tboth engines, how about giving us a vector to the nearest place, 
	Figure
	Figure
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	t Approach Control replied, "Southern roger, turn right heading will be vectors to Dobbins for a ight-in approach runway our position is 15, correction 20 mi 
	Figure
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	of Dobbins at this time." Concurrent with this transmission, the tofficer said, "What's Dobbins' weather, Bill? How far is it? How is it?" Flight 242 transmitted, "Okay 140" heading and 20 mi." 
	Figure
	Figure
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	At Atlanta Approach Control directed, "...make a of 120, Southern 242, right turn to Flight 242 replied, , right turn to 120 and.. .you got us squawk, haven't you, on Concurrent with this transmission, the first officer said, are an emergency, Bill." At Approach Control replied, 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	it but radar contact, your position is 20 mi west 42 replied, "Okay." 
	Figure

	is located about 33 nmi east-southeast of 
	Figure
	Figure
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	At "
	Figure

	the first officer said, Get those engines. ... At Flight 242 transmitted to Approach Control, " All right, listen, we've lost both engines, you the implications of this...we...only got two engines, and how far is Dobbins now?" Approach Control replied, mi." Flight 242 transmitted, "Okay, we're out of ...5,800, 200 kns." At Approach Control asked, "Southern 242, do you have one engine running now?" Flight 242 replied, "Negative, no engines." 
	Figure
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	At the captain said, "Just don't stall this thing out." The first officer replied, "no I won't.'' The captain said, "Get your wing flaps," and the sound of lever movement was recorded. At the first officer said, "Got it, got hydraulics, so we got." The captain replied, got hydraulics." At the first officer said "What's the Dobbins weather?" At Flight 242 asked Approach Control, "What's your Dobbins weather?" Approach Control said, "Standby." At Approach Control said, "Southern 242, Dobbins weather is 2,000 
	Figure
	Figure
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	At the first officer said, "...ask him if there is anything between here and Dobbins?" The captain said, "What?" and the first officer his request. At 1616: 25, Flight 242 asked Approach Control, is there any airport between our position and Dobbins?" 
	Figure
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	Approach Control replied, "...no sir, closest airport is Dobbins." At 
	Flight 242 said, "I doubt we're going to make it, but we're 
	Figure

	trying everything to get something started." Approach Control replied, 
	"Roger, well there is Cartersville, you're approximately 10 mi south of 
	Cartersville, 15 mi west of Dobbins." 
	At Flight 242 asked Approach Control, "Can you give us a vector to Cartersville?" Approach Control replied, " All right, turn left, heading of 360, be directly ...direct vector to Cartersville." Flight 242 said, "360, roger." At Flight 242 asked Approach Control, "What's the runway heading?" Approach Control replied, "Standby.' Flight 242 then asked, "And how long is it?" Approach Control replied, "Standby." 
	Figure
	Figure

	At the captain said, "...I'm picking out a clear .field." The first officer replied, "Bill, you've got to find me a highway .The "Let's get the next clear open field." The officer said, "No...." At the captain said, "See a highway .over--no cars." The first officer said, "Right there, is that straight?" .The captain replied, "NO." The first officer said, have to take .it." .
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	At Approach Control transmitted, "Southern 242, the runway configuration ... at Cartersville is. and running north and south and the elevation is 756 ft, and. ..trying to get the length now--it's 3,200 ft long." At Flight last transmission to Approach Control was recorded: "...we're putting it on the highway, we're down to nothing." From to crash sounds were recorded on the CVR. 
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	According to one of the passengers, a commercially licensed pilot who was seated on the left side of the airplane just of the left engine intake, the flight was routine until the aircraft encountered severe turbulence followed by very heavy a lightning strike on the left and hail. The hail increased in intensity and size; then the right engine quit and the left engine quit shortly thereafter. He thought the cabin lights went out shortly after the lightning strike, but before the hail began. Additionally, al
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	eased; just before the right engine quit, he heard loud popping sounds an area ahead of the engine. Similarly, just before the left ine quit, he heard sounds of engine surging and loud popping. He 
	Figure
	Figure

	noticed that the inlet fairing in the center of the left engine ted. After the engines quit, he heard sounds that he associated with 
	Figure
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	tempts to start the .power unit followed by sounds of unit in operatfpn. 
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	The two flight attendants recalled details similar to those by the passenger. 
	Figure

	About 1615, several witnesses in Rockmart, Georgia, saw Flight flying over Rockmart in a westerly direction. The aircraft made a and flew back toward the east. They heard no engine sounds saw nothing peculiar about the aircraft. 
	Figure

	The aircraft crashed during daylight hours, at an elevation of 20 ft, and at latitude and longitude 
	Figure
	Figure

	Crew .Passengers Others 
	2 
	Figure

	1 .1 0 
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	d about 1month after the accident. However, they .were not listed as fatalities because 14 CFR 830.2 defines a fatal .injury as one which results in death within 7 days after the accident. .
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	1.3 .
	Damage to Aircraft .
	The aircraft was destroyed. .
	1.4 .
	Other Damage .
	A combination grocery store-gasoline station was destroyed by .fire. A truck and five automobiles were destroyed, and an automobile .and a house were substantially damaged. Additionally, numerous trees, .shrubs, lawns, utility poles, powerlines, mail boxes, highway signs, .and fences were damaged. .
	1.5 Personnel Information .
	The four crewmembers on Flight 242 were qualified and certifica .for the flight and had received the training required by current (See Appendix 
	Figure
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	The crewmembers arrived in Muscle Shoals on April 3, 1977, about 2300. According to one of the flight attendants, they went to their motel. Since the restaurant in the motel and other restaurants in Muscle Shoals were closed, the crew had no dinner. The flight attenda arose at 0630 on April 4 and rode to the airport with the flightcrew. The flight attendants had a snack at the airport, but hey did not see the flightcrew consume anything. They departed Muscle at-0747 and arrived Atlanta at 0925. One of the f
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	On April 3, the flightcrew had been on duty 6 hrs 2 min and .had flown 3 hrs 3 min. They had been off duty 8 hrs 15 min before .resuming duty on April 4. On April 4, they had flown 5 hrs 24 min and .had been on duty about 9 hrs when the airplane crashed. .
	Figure
	Figure


	1.6 Aircraft Information .
	a DC-9-31, was leased by Southern Airways, Inc., from .the Douglas Leasing Corporation. It was certificated, tained, and equipped in accordance with current regulations and (See Appendix C.) The flight log contained no uncorrected discrepancies. .
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	The aircraft was equipped with two Pratt and model .engines. The last routine inspection on the engines had been .performed on March 10, 1977. The engine operating time since the last ." heavy maintenance was 2,336.2 hrs on the left engine and 878.7 hrs on .
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	Meteorological Information .
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	Forecast Conditions .
	April 4, 1977, the National Service's 1600 surface weather chart showed a deep low pressure system centered over the southern tip of Lake Michigan, an occluded front that extended from the low pressure center to southwestern Indiana, and a cold front that extended from there to south-central Louisiana and into the Gulf of 
	Figure
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	Ocean. A squall line extended northeastward from near Meridian, 
	Figure
	Alabama, northwest Florida, and adjacent coastal waters--ahead of cold front extending from near Fayetteville, Arkansas, to Beaumont,, Texas, and moving east to Paducah, Kentucky, and Layfayette, Louisiana, by 1400: Ceilings 1,000to 2,000 ft broken to overcast, layered clouds to 15,000 ft; visibilities 
	Alabama, northwest Florida, and adjacent coastal waters--ahead of cold front extending from near Fayetteville, Arkansas, to Beaumont,, Texas, and moving east to Paducah, Kentucky, and Layfayette, Louisiana, by 1400: Ceilings 1,000to 2,000 ft broken to overcast, layered clouds to 15,000 ft; visibilities 


	Figure
	3 to 5 mi in haze. Ceilings and visibilities occasionally below 1,000 ft and 3 mi in moderate rainshowers and fog. Scattered thunderstorms with tops to 35,000 ft; a few severe thunderstorms, especially near the cold front. Tops of severe thunderstorms at 55,000 ft, locally moderate to severe mixed icing in thunderstorms or buildups above the freezing level, which was generally at 12,000 ft to 14,000ft but lower behind the cold front. 
	Figure

	The area forecast issued by the NWS forecast office in 0740 and valid from 0800 on April 4 to 0200 on April 5 was, in part, 
	Figure
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	Northern one third of Georgia--Conditions improving after 0900 
	and becoming generally 2,000 to 3,000 ft broken, variable .
	scattered with a chance of ceilings and visibilities locally .
	at or below 1,000 ft and 3 mi in moderate rainshowers and thunderstorms with moderate rainshowers. Moderate icing in towering cumulus and cumulonimbus tops above freezing level, 
	which was near 13,000 ft in northern Georgia. .

	At 1120, the forecast office in New Orleans issued SIGMET Charlie 6, which was valid from 1120 to The pertinent part of the SIGMET covered Alabama west of a line from near Boothville, Louisiana, Tennessee. Scattered thunderstorms were forecast, occasionally in lines; possibly a few would be severe with occasional tops to above 40,000 ft. 
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	At 1520, the New Orleans office issued Charlie 7, which .was valid from 1520 to 1920. The pertinent portion SIGMET .covered northern and western Alabama, east of a line from Lafayette, .Louisiana, to Dyersburg, Tennessee, and northwest of a line from Alabama, to Columbus, Georgia. Scattered to numerous thunderstorms, .occasionally in lines were forecast; "a few will be severe, possibly a .tornado, with occasional tops to above 45,000 ft." .
	At 1520, the New Orleans office issued Charlie 7, which .was valid from 1520 to 1920. The pertinent portion SIGMET .covered northern and western Alabama, east of a line from Lafayette, .Louisiana, to Dyersburg, Tennessee, and northwest of a line from Alabama, to Columbus, Georgia. Scattered to numerous thunderstorms, .occasionally in lines were forecast; "a few will be severe, possibly a .tornado, with occasional tops to above 45,000 ft." .
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	At 1400, the forecast office at Miami issued SIGMET Bravo 
	Figure

	P
	Figure

	2, which was yalid from 1400 to 1800. The SIGMET area covered Georgia north of a between Atlanta and Athens. It forecast embedded thunder storms developing, possibly a few severe with hail and strong gusts, occasionally forming in northeast-southwest lines. Activity was moving from southwest to northeast. 
	Figure
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	On April 4, the National Severe Storms Forecast Center, (NSSFC) 
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	Kansas City, Missouri, issued tornado watches Nos. 55 and 56, which were pertinent to Flight 242's area of operation. 
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	No. 55 was issued at 1150 and was effective from 1200 to 1800 for an area 70 statue mi on each side of a line from 20 statue mi east to 60 statue mi south of Jackson, Mississippi. This watch called for tornados and a few severe thunderstorms with hail up to 3 in. in diameter at the surface and aloft, extreme turbulence, surface wind gusts to 70 kns, and a few cumulonimbus with maximum tops to 58,000 ft. Also, a line of thunderstorms from southwest Mississippi to northern Alabama was to continue to intensify
	Huntsville, 
	Alabama, 

	No. 56 was issued at 1317 and was valid from 1400 to 2000 for an area 70 statute mi on each side of a line from 50 statute mi southwes of Chattanooga, 30 statute mi northeast of Hickory, North Carolina. Conditions similar to those described in No. 55 were forecast Additionally, No. 55 was continued in effect. 
	Figure

	Figure
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	Actual Conditions .
	The surface weather observations at the following times and .locations were, in part: .
	Rome, Georgia .
	Rome, Georgia .
	1459 -.ft scattered, ceiling estimated 3,000 ft broken, 5,000 ft overcast; visibility--5 mi, thunderstorm, light rainshowers; at 4 kns; remarks--one northeast, moving northeast, and thunderstorm southwest, moving northeast and occasional thunder. 
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	1600 -ft scattered, ceiling estimated 5,000 
	Figure
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	ft overcast; visibility--7 mi, thunderstorm, light .
	ft overcast; visibility--7 mi, thunderstorm, light .
	rainshowers; at 9 kns; remarks--continuous .
	Figure

	thunder southwest through northwest and pressure .
	failing rapidly. .
	1610 -.-Sky--ceiling estimated 500 ft obscuration; mi, severe thunderstorm, heavy rain-showers; at 28 kns, gusts 50 kns; remarks--dark west quadrants frequent lightning in clouds, and frequent thunder. 
	Figure
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	to the rainfall recorder at the Rome Airport, about .11 between 1605 and 1615. .
	Huntsville, Alabama .
	1553 -Special -Sky--ceiling estimated 800 ft broken, 3,000 
	. 
	Figure

	-
	ft overcast; visibility--4 mi, thunderstorm, moderate .rainshowers; at 19 kns, gusts 25 kns; .remarks--thunderstorm overhead moving northeast. .
	Figure

	At 1534, weather station at Athens, Georgia, reported 
	Figure
	Figure

	of very strong radar echoes which contained thunderstorms with heavy rainshowers. The area was approximated by a line from near Tennessee, east-southeastward to Ashville, North Carolina, southeastward to near Birmingham, Alabama, then northward to a 
	Figure
	Figure

	about 35 nmi north-northeast of Huntsville, Alabama, and then back .

	Figure
	ar Knoxville. Four-tenths of the area was covered by the echoes were moving east-northeastward at 55 kns. The maximum top of ctable moisture was 46,000 ft at a point about 35 nmi northwest of 
	ar Knoxville. Four-tenths of the area was covered by the echoes were moving east-northeastward at 55 kns. The maximum top of ctable moisture was 46,000 ft at a point about 35 nmi northwest of 

	Figure
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	At 1535, the station at Atlanta reported a similar area of 
	Figure

	thunderstorms as that reported by the Athens station at 1534, except the area extended farther to the west. Five-tenths of the area was covered with intense echoes and three-tenths was covered by weak echoes. tionally, Atlanta reported a possible line-echo-wave pattern centered along a line beginning about 86 nmi west of Atlanta to a point 86 nmi northwest of Atlanta. The station reported indications of hail in most 
	Figure
	Figure

	of the cells in this line and most cell tops above 40,000 ft. 
	of the cells in this line and most cell tops above 40,000 ft. 

	At 1601, the Athens station made a special radar report. The station reported cells of intense echoes containing thunderstorms with intense rainshowers. The center of one group of cells was 15 nmi west of the Rome VOR; the maximum top of detectable moisture was 51,000 ft and the group was nmi in diameter. The cells were moving northeastward at 55 kns. 
	Figure
	Figure

	At 1632, the Athens station made another special radar report of cells of extreme intensity containing thunderstorms with extreme rain showers. The center of the cells was about 13 nmi north-northeast of the Rome VOR. The maximum top of detectable moisture was 45,000 ft and the cells were moving east-northeastward at 56 kns. 
	From 1531 to 1601, the NWS radar at Old Hickory, Tennessee, .showed a group of heavy echoes west of Rome and an almost continuous .area of light precipitation between Huntsville and this group of heavy .
	From 1531 to 1601, the NWS radar at Old Hickory, Tennessee, .showed a group of heavy echoes west of Rome and an almost continuous .area of light precipitation between Huntsville and this group of heavy .
	echoes. 
	Figure

	The above radar observations were transmitted via the 
	Figure

	radar report and warning coordination system (RAWARC) circuits to the .
	NSSFC at Kansas City, Missouri. This information was not generally .
	available in the above narrative form to aviation users unless they .

	subscribed to the RAWARC service. Similar information was available to .
	the aviation users by means of the Weather Bureau radar remote system .
	the aviation users by means of the Weather Bureau radar remote system .

	the users of this could obtain a facsimile of the radar from selected NWS radars by telephoning the appropriate office. The facsimile was transmitted via the telephone line to the user's receiver in about 3 min, which provided the user with a current picture of the weather radar display. Southern Airways did.not subscrib1 to the RAWARC service but did have a WBRR receiver. 
	(WBRR); 
	system 
	display 
	Figure

	The NSSFC compiled data from the RAWARC circuits into maps of .the United States showing severe weather areas. Facsimiles of these .maps were periodically transmitted to subscribers via the National .
	A configuration of radar echoes in which a line of echoes has been subjected to an acceleration along one portion or a deceleration along that portion immediately adjacent, or both, with a resulting sinusoidal mesoscale wave pattern in the line. 
	A configuration of radar echoes in which a line of echoes has been subjected to an acceleration along one portion or a deceleration along that portion immediately adjacent, or both, with a resulting sinusoidal mesoscale wave pattern in the line. 
	Figure
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	Figure
	Sect
	Figure
	Facsimile Network Circuit (NAFAX). Also, the NSSFC issued tornado atches and severe thunderstorm watches over the RAWARC circuits to NWS ffices throughout the United States and to the Weather Message Switching enter at the FAA‘s National Communications Center in Kansas ity. According to Airways’ flight dispatch personnel, the NAFAX receiver was inoperative most of the late morning and 
	Figure
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	afternoon on April 4, and they had received none of the severe 
	Figure


	Figure
	The tornado watches, severe thunderstorm watches, SIGMETS, .terminal observations, and aviation forecasts are available .
	The tornado watches, severe thunderstorm watches, SIGMETS, .terminal observations, and aviation forecasts are available .
	Figure
	Figure

	o aviation users through the WMSC. Southern Airways’ flight dispatch had access to this information. Atlanta Center also received this information except tornado watches and severe thunderstorm atches. The information was further processed by Center personnel, as ecessary, and distributed to the controllers. 
	Figure
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	The following severe weather conditions were reported in, .locations and at various times in eastern Alabama and western .
	Figure


	Figure
	Figure
	1300 -Tornado about 22 mi ‘southeast of Gadsden, Alabama. 1315 -Tornado about 37 mi north of Gadsden, Alabama. 
	1300 -Tornado about 22 mi ‘southeast of Gadsden, Alabama. 1315 -Tornado about 37 mi north of Gadsden, Alabama. 
	Figure

	1405 -Tornado about 14 mi south-southeast of Gadsden, Alabama. 1418 -Tornado about 15 mi north-northeast of Anniston, . 1430 -
	Figure

	Figure
	Tornado about mi south of Huntsville, Alabama. 1530 -Possible tornado about 4 mi east-northeast of Gadsden, 
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	Alabama. 1532 -Severe thunderstorm at Gadsden, Alabama. 1600 -Tornado moved from southwest to northeast about 3 

	mi northwest of the Rome VOR. 1612 -Large hail in western part of Rome, Georgia. The observer on duty at the Richard B. Russell Airport ome, Georgia, stated that about 1400 the forecast office at nta issued a tornado watch for the Rome area. About the same time, observer heard thunder and saw cloud-to-cloud lightning to the west. t 30 min later, a brief but very heavy rainshower passed over the ort. At 1459, the observer reported thunderstorms to the northeast southwest; about 1530, she heard continuous thu
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	Figure
	st-southwest of Rome, Georgia. .Georgia..About 72 mi west-northwest of Rome, Georgia. .About 11 mi north of the Rome VOR. .
	Figure
	uthwest of Rome, 

	Figure
	Figure
	Figure
	Figure
	-14 -.
	-14 -.
	southwest. She called the Atlanta office and the Atlanta forecaster told her that they had observed intense radar echoes and several hook echoes west of Rome. The forecaster told her to issue a tornado warning for the Rome area. She issued the tornado warning; later she learned that a tornado had passed through the southern suburbs of and just north of the Rome VOR about 1600. 
	Figure


	According to Southern Airways' flight dispatchers, before Flight 242 departed Muscle Shoals, the captain was provided with copies of tornado watches 55 and 56, SIGMETS Charlie 6 and Bravo 2, and the 1400 aviation weather reports for selected terminals along its intended route. Those terminals were: Atlanta, Georgia, Birmingham, Alabama, Columbia, South Carolina, Chattanooga, Tennessee, Columbus, Georgia, Greenville-Spartanburg, South Carolina, Huntsville, Alabama, and Mont-gomery, Alabama. According to the 
	Figure
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	flightcrew of Flight 242 while the ground at Huntsville or while en route to Atlanta. 
	Figure


	One of the lead dispatchers testified that about 1545 he office at Athens to obtain a facsimile of the weather 
	the NWS 
	the NWS 
	Figure

	that was under surveillance by that office's radar. He interested in weather that might affect the Atlanta terminal 
	Figure
	Figure
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	area. the telephone was busy, and he was not able to get the information. To his knowledge, no one in the dispatch office called the Atlanta NWS office or any other office to discuss weather radar 
	Figure
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	observations or other information on the severe weather conditions .northwest of Atlanta. .
	Figure


	According to a postaccident analysis by the NWS, the storm system that moved across northeast Alabama and northwestern Georgia on the afternoon of April 4 was one of the most severe systems in the 
	Figure

	United States in the past 3 years. Also, it was one of the fastest 
	United States in the past 3 years. Also, it was one of the fastest 
	~~ 
	moving systems on record. About 20 and 30 severe thunder-
	Figure

	storms were included in the system. 
	1.8 
	Aids to Navigation 

	Figure
	The Rome VOR, which operates on 115.4 MHz, is located about 46 mi northwest of the Hartsfield-Atlanta International Airport. No discrepancies were reported before the accident, and postaccident flight checks disclosed normal operation. 
	The Atlanta Center is equipped with an radar, an ATC BI-4 radar beacon system, and National Airspace System Stage-A automation. The Atlanta Approach Control is equipped with an ASR-7 
	The Atlanta Center is equipped with an radar, an ATC BI-4 radar beacon system, and National Airspace System Stage-A automation. The Atlanta Approach Control is equipped with an ASR-7 
	The Atlanta Center is equipped with an radar, an ATC BI-4 radar beacon system, and National Airspace System Stage-A automation. The Atlanta Approach Control is equipped with an ASR-7 
	Figure
	Figure

	15 -
	-



	Figure
	Figure
	Figure
	Figure
	Figure
	radar, an BI-4 radar beacon system, and ARTS automation. No .discrepancies were reported with any of these systems. .
	radar, an BI-4 radar beacon system, and ARTS automation. No .discrepancies were reported with any of these systems. .
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	Between and Atlanta Center made four transmissions to Flight 242 on 121.35 MHz. None of these transmissions were acknowledged by Flight 242, although three of the transmissions were recorded on its CVR. 
	Figure
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	From to Flight 242 did not communicate with either Atlanta Center or Atlanta Approach Control. Between and two transmissions, one from Atlanta Approach Control and one from Eastern Air Lines Flight 683, were recorded on Flight CVR; from to no transmissions from Atlanta Center, Atlanta Approach Control, or other facility or aircraft were recorded. Atlanta Approach Control frequency 126.9 MHz and Atlanta Center frequencies 
	From to Flight 242 did not communicate with either Atlanta Center or Atlanta Approach Control. Between and two transmissions, one from Atlanta Approach Control and one from Eastern Air Lines Flight 683, were recorded on Flight CVR; from to no transmissions from Atlanta Center, Atlanta Approach Control, or other facility or aircraft were recorded. Atlanta Approach Control frequency 126.9 MHz and Atlanta Center frequencies 
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	135.05 MHz and 121.35 MHz were checked and were certified to have been operating properly. 
	1.10 Aerodrome and Ground Facilities .
	The following facilities were potentially available to Flight 242 for its emergency landing: 
	Force Base, near Marietta, Georgia, is about 17
	Force Base, near Marietta, Georgia, is about 17
	Figure

	Air 
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	ln one concrete 11-29, t wide. Dobbins is equipped with both approach surveillance and precision approach radars. The airport elevation is 1,068 ft. Complete crash-fire-rescue 
	Figure
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	north-northwest the S l d -A t ona a t. iIt has .
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	facilities were located on the air base. 
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	, ... . 
	Figure
	Figure

	Cartersville Airport is located 4 mi southwest of Cartersville, Georgia. It has one asphalt runway, 18-36, which is 3,200 ft long and 60 ft wide. The airport elevation is 756 ft. The airport was not equipped with crash-fire-rescue facilities. 
	Figure

	Cornelius Moore Airport is about 5 mi east of Cedartown, Georgia, and about 5 mi west-northwest of Rockmart, Georgia. It has one asphalt runway, 10-28, which is 4,000 ft long and 75 ft wide. The airport elevation is 973 ft. The airport was not equipped with fire-rescue facilities. 
	Figure

	1.11 Flight Recorders .
	Figure

	was equipped with a Sundstrand Data Control model 542 flight data recorder serial No. 4159. The FDR case was damaged mechanically, but it showed no evidence of exposure to fire, heat, or smoke. The foil recording medium was not damaged, and all traces were clear and active. 
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	The FDR traces indicated two instances of electrical power interruption. From the time the aircraft was moved on the ground at Huntsville until the first power loss, 15 min 7.7 elapsed. After electrical power was restored, the FDR operated for 2 min 24 before the power was lost again. After the second resumption of electrical power, the FDR operated for 5 min 40.2 until the crash. 
	Figure
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	was equipped with a Collins Radio model 642 cockpit voice recorder, serial No. 581. The CVR case was damaged by fire, but the recording tape was intact and unharmed. The recording was of fair to good quality. (See Appendix 
	Figure
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	A plot for Flight 242's probable ground track from Huntsville was derived from FDR data and NAS Stage-A D-log data from the Atlanta Center. Pertinent comments from the transcript and the air traffic control transcripts were added to the plot. Additionally, the precipita-tion conditions in the Rome area as identified at 1608 by the 57 weather radar at Athens, Georgia, were scaled and positioned on the plot. (See Appendix E.) The range of the radar was set at 125 mi; therefore, no weather west of a 125-mi rad
	Figure
	Figure
	Figure
	Figure

	plotted. .
	The radar's antenna was at .
	Figure

	tilt above the horizon and the .
	radar beam width was Therefore, the precipitation conditions for the Rope area shown on the plot were those between 6,500 ft and 20,500 ft. The precipitation conditions are labeled on the plot in terms of the standard radar-identified intensity levels of precipitation as 
	Figure
	Figure

	follows: 
	follows: 
	follows: 

	Level 
	Level 
	Precipitation category 
	Figure


	TR
	Light Moderate 
	Less than 0.1 0.1 to 0.5 

	TR
	HeavyVery heavy Intense 
	TD
	Figure
	Figure

	0.5 to 1.0 2.01 to 5.0 1.01 to 2.0 

	TR
	Extreme 
	greater than 5.0 


	Figure
	From to the D-log data showed 44 secondary radar returns for codes 5623 and 7700, the discrete codes that Flight 242 in the air traffic control radar beacon system. During this period, the returns were interrupted twice--once at which lasted for 1 min 57 and again at which lasted for 6 min 34 To complete the track during these interruptions, primary radar returns for which coordinates fell within a reasonable range of Flight 242's probable ground track were used. The first portion of the plot was establishe
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	probable ground track established by .the radar data is .believed to be accurate within 1mi. The weather radar plot of the .precipitation areas west of the Rome VOR is believed accurate within the .same tolerance. However, since the precipitation areas were established .by the strongest radar returns between 6,500 ft and 20,500 ft, the .conditions that existed at Flight flight level may not have been .precisely those shown on the plot. Nevertheless, the Safety Board .believes that the precipitation areas sh
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	1.12 Wreckage and Impact Information 
	Figure

	The aircraft's outboard 'Left two
	The aircraft's outboard 'Left two
	,,.-. -

	wing section first contacted 

	___-­
	trees ay 92 south-southwest of the community of New,-
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	Hope. mi 
	Hope. mi 
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	a tree alongside the highway within the community of New Hope. The left .and right wings continued to strike trees and utility poles on both .sides of the highway, and 570 ft after striking the first tree in New .Hope, the aircraft's left main gear contacted the highway to the left of .the centerline. Almost simultaneously, the outer structure of the left .wing struck an embankment, and the aircraft veered to the left and off .the highway. The aircraft traveled another 1,260 ft before it came to .rest. As i
	Figure
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	The aircraft fuselage broke into five major sections: The .nose section rearward to fuselage station 148, (2) FS 148 to FS .275, which contained the cockpit bulkhead, forward passenger door, .service door, and four cabin windows, (3) FS 275 to FS 579, which tained 12 cabin windows, (4) FS 579 to FS 870, which contained the wing .center section, and (5) FS 870 to FS 1,090, which included the engine .pylons, and the aft pressure bulkhead. Additionally, the empennage .section had separated at FS 1,090. .
	Figure
	Figure
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	The first section came to rest inverted, and the captain's and .first officer's seats were outside the cockpit. The windshield sections .separated from the cockpit structure. Although the center windshields .were intact, the outer panes were shattered and the inner panes were .cracked. Both clear-view side windows were intact but scratched. The .other windows were intact but had been damaged by impact. Fire did not .damage this section. .
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	In the second section, the flight attendant's seat, which was .outside the structure and bulkhead, was in good condition. The passenger .and service doors were Several passenger seats were outside the .section, and all the seats showed evidence of compression buckling to .the right. The galleys and coat closets were damaged but were generally .in place; their contents were scattered about the section. There was no .fire damage to this section. .
	Figure

	The third section was inverted and most of the passenger seats .separated from their tracks. Many of the seats were scattered around .the section. There was no fire damage. .
	The fourth section was damaged substantially by fire; all of .the passenger seats and the cabin floor were consumed by fire. Both .wings had separated from the wing center section. .
	The fifth section was upright and was damaged substantially by fire. The top of this section was separated and was lying on the ground about 20 ft away from the main portion of the section. of the passenger seats had separated from their tracks and were scattered around the section. Some of the seats were substantially damaged by fire. 
	Figure
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	The landing extended and the spoilers were The wing trailing edge flaps were at extension and the leading edge .flaps were fully extended. All flight control surfaces were accounted .for. All fretures observed.were typical of those caused by overloads. .The leading edges of the wing slats, the vertical stabilizer, and the .horizontal stabilizer contained numerous indentations which varied from .to deep. The indentations were typical of those .caused by in-flight hailstone strikes. .
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Both engines remained near the fifth section of the fuselage .but the left engine pylon was separated from the fuselage structure. .The right engine and its pylon remained attached to the fuselage but pylon was bent downward. The cowls on both engines had small, smooth .dents in the leading edges. All engine and inlet anti-icing valves werf .in the closed position. .
	Figure

	The fan blades on both engines were generally in good condit .and were undamaged. The fronts of both inlet fairings were dented, th .right one more severely than the left. The accessory sections were .intact and the constant speed drive units were connected. The drive shaft port in the accessory gearbox of the right engine was 
	Figure
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	Otherwise, the gearboxes 
	were in good condition. .

	Figure
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	The low-pressure compressors on both engines were damaged .heavily aft of the third stage rotor, and the high-pressure compressors .had extreme damage in all stages. The main damage in low-pressure .consisted of bent and broken trailing edges of the 
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	stage stator vanes and bent and broken blades in the sixth-stage rotors. .The main damage in the high pressure compressors consisted of bent and .broken rotor blades in all stages--7 through bent or broken .stator vanes in all stages. Many of the rotor blades in the lower .stages were bent forward, and most of the blades in the higher stages .were either broken or missing. Numerous blade roots from the 9th and .10th stages were lodged among the stator in the last three stages .of the high-pressure compresso
	Figure
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	The combustion sections of both engines were generally in good .condition. Quantities of fine metal particles were in the diffuser .areas and in some of the combustors in the left engine. The fuel nozzles .and manifolds in both engines were in good condition. The combustion .case drain valves contained metal chips. Melted aluminum covered external ..portions of the turbine case on the right engine. .
	Many blades and vanes were broken from the first three turbines 
	Figure

	the left engine, and all turbines had been overheated. All blades in .e four turbines in the right engine were burned and broken, and the .st three stages of nozzle guide vanes were melted. Several sections .
	the first stage nozzle guide vanes were melted and burned. 
	Figure

	The race of the left engine's No. 1main bearing was .forward'about in. Otherwise, all bearings and seals were .
	Figure
	Figure
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	good condition with no evidence of electrical arcing. The right .main bearings were generally in good condition with no evidence .electrical arcing; there was evidence of heat discoloration on the .and races of the No. 6 bearing..
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	The fuel controls and fuel pumps were tested. The control for engine was within prescribed tolerances; the control for the engine provided a slightly high fuel flow throughout the engine deration schedule. The fuel pumps, pressure ratio bleed controls, essurizing valves, and drain valves on both engines functioned properly. exciters and plugs were tested: all components functioned except the left igniter plug on the left engine. The plug was , and, when tested, it discharged internally. 
	E 
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	The doors were open and the actuator was in the "run" .tion. The APU compressor, turning pipes, and combustors contained .e quantities of dirt. .
	Figure
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	The constant speed drive units and generators from both were tested. Both units and both generators functioned within cribed tolerances. Both aircraft batteries were fully charged, and 
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	The weather radome had separated from the fuselage and .had broken into pieces. Consequently, the status of the radome before .impact could not be determined. .
	Figure

	The No. 1 panel was set as follows: .
	Figure

	Figure
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	The No. 2 panel was set as follows: .
	Figure
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	126.9 (Atlanta Approach Control) 
	Figure
	Figure

	The audio control panel was set as follows: 
	Mi selector buttons--not depressed VHE No. 1 and No. switches--On VOR No. 1 and No. 2 switches--On Rangelvoice switch--Both Normal/emergency switch--EMER 
	Figure
	Figure

	The controls on the weather radar control were in the .following positions: .
	Figure

	Gain control--Auto .Mode switch--broken .Stabilizer switch--On .Antenna tilt--broken .
	Figure
	Figure
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	Range selector--80 mi Trace contro1--45~ cloclcwise from Brightness control--Full The engine ignition switch was tested; it functioned and was in the "override" position. 
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	1.13 Medical and Pathological Information .
	Figure

	Figure
	Figure
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	Post mortem examinations of the flightcrew and passengers were made to determine injuries and to aid in identification. Toxicological examinations of the flightcrew revealed no ethyl alcohol. The tests for drugs were inconclusive because the specimens tested were either unsuitable or insufficient for analysis. The tests for hemoglobin carboxyhemo-globin (gm %), and hydrogen cyanide disclosed the following respective levels in the captain and first officer: 14.1 and 8, 0.4 and 5.8, and 0 and 0. Both flightcr
	Figure
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	Twenty passengers died of burns and smoke inhalation; their blood contained various levels of carbon monoxide saturation, the highest level of which was 38 percent. Autopsies revealed no significant injuries although some injuries could have been obscured by the severe burns. 
	Thirty-one passengers died of extensive traumatic injuries. .Most of these injuries consisted of crushing of the upper torso and .head. There was no evidence of soot or smoke inhalation in these .passengers. .
	Nine passengers sustained trauma combined with burning or smoke inhalation. In addition to the traumatic injuries, these passengers displayed smoke inhalation and increased levels of carbon monoxide in the blood. Also, the levels of hydrogen cyanide found in blood samples the highest level was 5.5 
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	The surviving passengers sustained a variety of serious injuries. .Many were burned about the head, face, hands, and lower legs. Three .passengers had fractured spines. Arm, hand, and leg fractures were .and most passengers had numerous abrasions and contusions. .
	Figure

	Both flight attendants had sprained necks and both had contusions .and abrasions of the legs. One flight attendant also had contusions and .abrasions on both hands. .
	1.14 Fire .
	Volunteer firemen who witnessed the crash of from a .nearby fire station in New Hope responded to the crash scene .with two firetrucks. The firemen's first efforts were directed toward a .fire in a combination grocery store-gasoline station and scattered fires .among the automobiles. The fire in the store was apparently ignited by .short-circuited powerlines and was fed by gasoline from the damaged .pumps. One firetruck was used to fight this fire while the other truck .was used to fight the fire in the mid
	Figure
	Figure
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	About 1646, firemen from the Cobb County Fire Department arrived and assisted the New Hope volunteers in extinguishing the fires. Additionally, volunteer firemen from the Hiram and Union volunteer fire departments assisted in the firefighting and rescue activities. The fires were extinguished in about 30 min. 
	1.15 Survival Aspects .
	According to the CVR, at 1607 :22 and shortly after the aircraft entered the heavy hail and rain, the aft flight attendant announced on the cabin address system that the passengers should keep their seatbelts securely fastened. At the aft flight attendant made another announcement concerning the stowage of luggage and instructed the passengers about what to do in the event of an emergency landing. 
	Figure

	Several minutes later, when the aft flight attendant was .certain that both engines were inoperative, the flight attendants began .to brief the passengers on emergency crash landing and evacuation they demonstrated how to open the exits, and how to assume the brace .position on receipt of the flightcrew-activated chime signal, or on .command from the flight attendants. Additionally, they instructed the .passengers to remove sharp objects from clothing and stow the objects, .to check that luggage was stowed 
	Figure

	After the briefings, the forward flight attendant opened the cockpit door tell the flightcrew that the passengers were prepared for an emergency landing. The first officer immediately told her to sit down, and she returned to the cabin. She noticed that the windshield was shattered., At the forward attendant called the aft on the interphone and told her about the situation in the cockpit and they discussed their preparations for an emergency landing and 
	Figure
	Figure
	Figure

	Shortly thereafter, the aft flight attendant saw trees outside .
	the cabin window and she yelled to the passengers, "grab your ankles!'' .
	The forward flight attendant repeated the command, and according to both .
	attendants, the passengers responded as instructed. There were no .
	signals from the flightcrew that landing was imminent. According to the .
	flight attendants, they received no information from the flightcrew .
	about what had happened after the aircraft entered the heavy hail, or .
	how the flightcrew planned to land the aircraft. .
	After the aircraft stopped, both flight attendants freed .themselves without assistance. The forward flight attendant was hanging .upside in her seat, restrained by her seatbelt (the seat had no .shoulder harness). After releasing her seatbelt she fell onto debris .inside what she thought was the galley area. When she was unable to .
	Figure

	Figure
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	Figure
	open the main cabin door, she climbed through an opening in the fuselage and jumped to the ground. She ran to a nearby house to get help. There she saw some of the passengers. 
	The aft attendant recalled that the aircraft struck the ground about six times before it came to rest. A fireball erupted after the first or second impact and traveled rearward along the ceiling of the cabin. The fireball extended downward from the the tops of the passenger seats. She saw passengers on fire before the aircraft stopped, but was unable to recall where these passengers were located. After protecting her hand with her apron because the release lever was hot, she released her seatbelt and stood 
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	because the flames had diminished, and walked out of the cabin to the ground. She then began to pull passengers from the wreckage til an explosion forced her away. 
	Figure
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	One passenger covered his head with a leather jacket and .edaed a between his face and the in front of him 
	Figure
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	moved forward and exited the aircraft through a hole in the fuselage. 
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	Six of the surviving passengers were seated in the section of forward of the wings' leading edge. Of these passengers, four re ejected aircraft, two of which were ejected with their 
	Figure
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	None of four were burned although they sustained extensive skeletal trauma. The remaining two passengers were seated in the i the wings' leading edge; they received extensive 
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	burns. One of them said that fire and smoke were around him ter the aircraft stopped, and one said that fire erupted during the pacts. Their seats and seatbelts remained intact. 
	Figure
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	Five of the eight survivors who were seated in the portion of e cabin aft of the wings' leading edge and just forward of the engine takes said that fire erupted inside the cabin before the aircraft opped. Almost all of these passengers said that smoke, fire, debris, dbodies hampered their escape. The eight survivors said their seats 
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	ined intact. The passengers near the exits opened the 
	Figure

	exit but closed it because of fire. The eight passengers were 
	Figure
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	ed severely; three sustained skeletal trauma. 
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	Four of the five survivors in the aft section of the aircraft 
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	ejected with their seats during the impacts. The condition of the h survivor's seat could not be determined. All of these survivors seriously and three sustained musco skeletal trauma. 
	Figure
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	The two survivors from the last row of seats reported that their seats remained intact and that fire was all around them wheh the aircraft stopped. Both passengers were seriously burned and one rib and lacerations. 
	Figure
	Figure
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	Five hospitals were notified of the accident--the first was notified about 1620 and the last, about 1810. All of these hospitals implemented emergency plans and were prepared to care for the survivors. The first survivor arrived at Memorial Hospital in Dallas about 1630. 
	Figure

	An FAA-designated medical examiner and a nurse arrived at the accident scene about 1634; they were the first medically qualified persons on the scene. The medical examiner began triage and coordinated the transportation of survivors to hospitals. 
	The accident was partially survivable because some sections of the aircraft remained comparatively intact while others were demolished. 
	The forward fuselage section (from the leading edge of the wing forward) was completely destroyed by impact forces. The forward flight attendant survived because she was in an area of this section that shielded her from numerous impacts with trees and other objects. Most of the survivors from this section were ejected during its fragment 
	destruction, but were seriously injured. Therefore, their 
	tion and 

	survival was fortuitous rather than a consequence 
	of design. 

	P
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	The accident was survivable for those passengers who were seated aft of the wings' leading edges, except for those who were injure too severely to escape unaided. A number of these passengers probably died in their seats from burns and smoke inhalation. For the most part, the survivors' seats and seatbelts in this section remained intact, and about half the survivors were ejected from the wreckage. The ejected passengers were probably burned before they were ejected. The remaining survivors were not incapac
	The feet of a number of the survivors were cut and some were also burned because they had no shoes for protection. In accordance with standard evacuation procedures, the flight attendants had briefed the passengers to remove their shoes to prevent damage to evacuation slides. Because of the lack of information from the flightcrew, the flight attendants had no way of knowing the circumstances associated with the landing and, therefore, had no reason to deviate from standard procedures. 
	Figure
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	Although the flightcrew was preoccupied with trying to restart .the engines and with selecting suitable landing areas, the Safety Board .concludes that a few words from the flightcrew to the flight attendants .about the type of landing expected might have enabled the attendants to .better prepare the passengers. Had pillows and blankets been distributed .and had shoes been worn, some of the passengers' injuries probably would .have been less severe and more passengers probably would have been able .to escap
	1.16 Tests and Research .
	At the request of the Safety Board, the engine manufacturer .conducted a test program to investigate the effects of ingestion of .large amounts of water on the operation of the engine. The .program included water ingestion tests, compressor rig tests, and spin .pit tests of-individual compressor disk and blade assemblies. Concurrently, .compressor tests, development data, and service experience were .reviewed. .
	Figure
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	Since the conditions encountered by could not be precisely determined, particularly the water concentrations. encountered, no attempt was made to simulate or duplicate the engine inlet conditions, and the tests were conducted at sea level static conditions with various fixed throttle positions between flight idle and takeoff thrust. Additionally, because of a water flow limit in the test facility of 125 the water-to-air varied from 18 percent at idle thrust to 4.1 percent at takeoff . 
	Figure
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	At flight idle thrust, and with ingestion rates exceeding about 14 percent (by weight) water-to-air ratio, the high pressure rotor decelerated to below generator cut-out speed. Rotor speed decayed as long as water was ingested. When water ingestion was terminated, the rotor speed recovered to the set speed, and it was stable. The engines did not surge or flameout during any of the ingestion testing. At lower ingestion rates and higher power settings, engine operation remained stable. The tests also showed t
	Figure

	The compressor rig spin pit and tests were designed to determine .rhether liquid water trapped in the bleed cavities could hit the compressor .blades and cause damage similar to that sustained by engines. .jets were directed at the rotating compressor blades and rotors .the blades failed. All failures were high frequency fatigue type .failures and occurred in the airfoil near the platform. The blades in .engines failed from overload bending at random points on the .In addition, in engines, many blade roots 
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	The compressor damage ‘in engines was. compared to .
	Figure

	Figure
	previous compressor damage from causes. The damage was found to be nearly identical to high-pressure compressor damage caused by material which originated forward of this compressor. Static load testing of low-pressure compressor blades showed that the fourth-, fifth-, and sixth-stage blades could deflect sufficiently to contact the upstream vanes. However, testing and calculations showed that water ingestion ratios of about 300 percent water-to-air were required to produce water deep enough to deflect the 
	Figure
	Figure

	they would contact upstream vanes. .
	A review of compressor developmental history and an .analysis of compressor test data showed that during water ingestion, .the high-pressure compressor’s sensitivity to stalls and surges is .significantly increased. Calculations showed that, when water is in large quantities, surging in the higher stages of the compressor coulc .cause upstream overpressures and correspondingly high aerodynamic forces .in excess of any experienced during the developmental and service of the engine. These calculations also sh
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	On April 29, 1977, the Douglas Aircraft Company, with Pratt and Whitney Aircraft’s concurrence, issued an alert service bulletin to all DC-9 operators. This bulletin cited the circumstances of Flight 242’ accident and suggested as an interim measure that conditions In the event avoidance was not possible, overridr ignition and engine ice protection should be activiated before penetratir these conditions, and engine thrust should be maintained at, or above, 80 percent until the aircraft is clear of the abnor
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	On November 8,1977, the Douglas Aircraft Company issued a .letter, with Pratt and Whitney’s concurrence, to all DC-9 operators .which canceled the above procedures and recommended that operators avoid .severe storm systems, but if encounters could not be avoided, the followi .procedures be used: .
	“1. .Follow the DC-9 FAA approved airplane flight manual .procedure for severe turbulence. .
	“2. .Do not make thrust changes in extremely heavy precipitatic .unless airspeed variations occur. If thrust changes are .necessary, move thrust levers very slowly. Avoid changing .thrust lever direction until engines have stabilized at a .selected setting. .
	“3. .Engine ice protection as required. 
	“4. .If installed, engine sync and autothrottle systems off.” .
	Figure
	1.17.2 Southern Airways, Inc., Operating Procedures procedure for complete electrical power failure was as According to Southern Airways' DC­9 Operating Manual, the "1. EMER switch ............................... ON Note: If EMER POWER is not avail, pull BATT DIR BUS feed CB reset handle. 2. LIGHT switch ON CABIN PRESS controller.. BATT switch (CHECK) ON 5. CABIN TEMP switches.......; ................ MANUAL 6. AC BUS X-TIE switch.......................... OPEN 8. LEFT GEN (or APU GEN). ............ (NORM) 
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	Additional Information 
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	1.17.1 Aircraft Performance Data 
	The aircraft manufacturer provided on the glide ratio of a cleanly configured DC-9-30 series aircraft with engines inoperative. Under the atmospheric conditions that existed on the day of the accident and at the indicated airspeed at which the maximum ratio is achieved, the aircraft could glide about 34 mi in wings-level flight while descending from 14,000 ft to about 1,300 ft; this distance was calculated without considering the effects of winds. The time of descent would have been about 9 min 30 Under the
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	data showed that flew about 32.5 mi as it descended from 
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	ft to about 1,300 ft. 
	Figure
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	position,.
	The emergency power switch, when placed in the "on" selects the battery as the source of emergency and power. Power to the emergency bus is supplied through the battery-direct bus, and single phase power is supplied to the emergency bus by the emergency inverter, which is powered by the battery-direct bus. When the emergency power switch is "off",no power is available to the 
	Figure
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	bus. .
	Figure

	When aircraft's batteries are used as the only source of .electrical power, much of the aircraft's electrical equipment, including .the FDR and CVR, becomes inoperative. The following is a partial list .of essential equipment that will operate:. .
	Figure

	a. .
	a. .
	a. .
	a. .
	With the battery switch ON: .

	1. 
	1. 
	1. 
	APU control, and 

	2. 
	2. 
	standby attitude indicator, 



	b. .
	b. .
	b. .
	With emergency power switch ON, and the battery .switch ON: .

	1. .
	1. .
	1. .
	No. 1VHF radio, 
	Figure


	2. .
	2. .
	no. 1 NAV radio, 
	Figure


	3. .
	3. .
	captain's horizon display, .

	4. .
	4. .
	captain's turn and slip indicator, 

	5. .
	5. .
	captain's course-heading indicator, and 




	6. first officer's compass 
	Figure
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	When the generator is the only source of electrical power, .power is available to all electrical buses, and, subject to generator .load limitations, all electrical equipment will operate. .
	Figure

	Southern Airways' DC-9 operating procedures required that engine ignition be placed "on"whenever adverse flight conditions, such as icing, water, or turbulence, were encountered. Additionally, engine anti-icing heat was to be used in flight anytime the ram air temperature was 6" C or less and moisture was visible. 
	Southern Airways' Operating Manual provided that: .
	"1. Flights shall not intentionally be conducted through 
	Figure
	Figure
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	thunderstorms or clear air turbulence. If, in the opinion of the Captain and Flight Superintendent, flight conditions , 
	warrant such actions the flight should be delayed on the ground until the turbulent conditions have passed. 
	Figure
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	"2. Take-offs and landings shall not be made during wind .shifts, thunderstorms, frontal passage or other weather phenom .which may affect the performance and safety of the aircraft. .
	Figure
	Figure
	Figure
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	"During periods of icing, hail, thunderstorms, turbulence or .any other potentially hazardous meteorological conditions, a .flight may deviate from the approved route to the extent .necessary to circumnavigate such conditions. However, during .deviations, flight shall be conducted at an altitude that will .provide at least minimum terrain clearance and within a reasonable .distance of the prescribed route. If this is not practical, .the flight will be held on the ground until the conditions .creating the po
	The Operating Manual provided severe turbulence is above 10,000ft the indicated airspeed should be reduced to kns or 0.79 Mach, whichever is and that below 10,000ft the airspeed should be reduced to 250 kns. 
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	Aircraft Weather Radar .
	Figure

	was equipped with a Bendix model weather radar The system operated on X-band frequency at a 3.2 cm The system could display targets at three range selections--30 80 mi, and 180 mi. The system was designed to display weather in wo modes--normal and contour. In the normal mode, precipitation is as luminescent areas on the dark background of the cockpit indicator. In the contour mode, the areas of heavy precipitation .reelectronically eliminated to produce a dark hole (contour hole) urrounded by the luminescen
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	o the in the contour mode, areas of precipitation that xceed a reflectidity factor of log (which is equivalent to a ainfall rate of 0.5 1.0 in. per hour) would appear as contour holes. to the manufacturer's operating manual for pilots which was sed by Southern Airways as a flightcrew training guide, contour holes hould definitely be avoided by at least 10 mi. Additionally, any eather displayed beyond a range of 75 mi indicates areas of significant ainfall, regardless of the presence or absence of contour ho
	Figure
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	particular target at close range. .
	The manufacturer's manual addressed attenuation effects as .ollows: .
	Venturing into contour holes results in an unnecessary degree of turbulence. Also severe rainfall within the antenna near field (100 feet) disperses the beam with a consequent reduction of radar range performance. Radome icing reduces system range performance. In severe cases, all targets disappear, an indistinct haze may appear at the indicator origin." 
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	No other references were made to the effects of attenuation by rain or water vapor. 
	The theoretical effects of attenuation by rainfall and water vapor between the radar antenna and the target have been calculated to be quite high for X-band radar as ared to radar operating at lower frequencies and longer wavelengths. Additionally, empirical evidence exists that radio magnetic waves of the X-band frequency are significantly more susceptible to attenuation by rainfall than are the waves of longer length and lower frequency. According to Medhurst, there were indications that the measured of a
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	According to a Southern Airways first officer who rode with .the flightcrew in the cockpit of on an earlier flight, which .departed Atlanta about 1353 and arrived in Huntsville about 1439 on .April the airborne radar was operating properly. At 19,000 ft, .flight was clear of clouds briefly before the descent into Huntsville. .
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	The descent-was madpin i~n.stc-ument .
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	and the flight hail and moderate to heavy rain during the descent and approach. .
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	first officene of these presented a .contour indicati he could why..
	Figure
	r stated that no
	Figure
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	on on the radar;
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	1.17.4 
	Figure
	Air Traffic Control and Severe Weather Avoidance .

	On 18, 1976, the FAA issued Advisory Circular (AC) on the subject of severe weather avoidance. (See Appendix G.) In October 1976, Southern Airways published, verbatim, paragraphs 4 and 5 of AC in its newsletter for Southern pilots. 
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	According to the Chief, En Route Radar Branch, Airway Service of the FAA, paragraph 4 of AC is not correct because it .states, "For this function, light precipitation has been classified as a .precipitation fall of less than 5 but more than 1 inch per hour. Heavy.precipitation is classified as 5 or more inches per hour." In actuality .light precipitation equals a fall rate of 1 in. or less per hour and .for these purposes, heavy precipitation is more than 1 in. per hour. .
	Figure
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	Radar Handbook, Chapter 24, McGraw-Hill Book .
	13/ Skolnik, Merrill 
	L.: 

	Company, New York, 1970. .
	14/ Medhurst, R.G.: Rainfall Attenuation of Centimetre Waves: of Theory and Measurement, IEEE Transactions,Vol pp. 550-56 July 1965. 
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	2. ANALYSIS AND CONCLUSIONS .
	Figure
	2.1 Analysis .
	Figure
	The pilots were certificated properly and were qualified for .the flight. They had received the off-duty time required by regulation. .There was no direct medical or physiological factors might .have affected the flightcrews 
	Figure
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	The aircraft was certificated, equipped, and maintained in accordance with regulations and approved procedures. Before encountering the precipitation and hail immediately preceded the loss of power from the engines, there was no evidence of a failure or a malfunction of the aircraft's structure, powerplants, or flight controls. Moreover, except for the possibility that the aircraft's weather radar system may not have been functioning effectively, there was no evidence that any of the aircraft's other system
	Figure

	From an evaluation of all the evidence, the Safety Board concludes that the causal factors related to this accident are associated with the severe weather conditions that Flight 242 encountered near Rome, Georgia, the extent of the flightcrew's knowledge of those conditions before the encounter, and the information about those conditions provided to the flightcrew. After the severe weather conditions were encountered thrust from the engines was completely and permanently lost, an .accident most orobablv was
	Figure
	Figure
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	 and Flightcrew Reactions .
	 and Flightcrew Reactions .
	 and Flightcrew Reactions .
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	Engine Failures


	The engine tests, the review of compressor research data, 
	The engine tests, the review of compressor research data, 
	Figure
	I. 
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	d passenger and flight attendant testimony produced a viable theory of 
	engines were damaged so severely. 
	Figure
	Figure
	Figure

	Figure
	Figure
	Clearly, based on passenger and flight attendant testimony, .
	radar weather reports, and the CVR, the aircraft flew in rain most of .
	Figure

	the time after it departed Huntsville and flew in heavy rain and hail .
	for about 2 min immediately before thrust was lost completely from 
	Figure

	the engines. Although the intensity of the rain and hail is not known, .
	the Safety Board concludes that the intensity was sufficient to cause .
	rotational speed of the engines to decrease below that required for of the engine-driven generators. This is supported by the loss of normal electrical power which began'at while the was in heavy rain and hail. Furthermore, the Safety Board that engine rotational speed was lost shortly after the thrust were retarded to low settings--probably flight idle--in preparation the descent from 17,000 to 14,000 ft. Passenger testimony supports conclusion. Also, the engine tests proved that rotational speed lost at l
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	-33 -Finally, the internal physical damage to the engines clearly indicates that, following the damage to the compressors and turbines, was interrupted. This interruption lasted about 2 min 4 and the power undoubtedly was restored by the operation of the generator because the CVR and FDR again began to function. Also, passenger testimony, and the condition of the APU after the crash indicated that the APU was operating before the crash. Although the flightcrew might have been able to land shighway or airpor
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	ines inoperative. Moreover, the approved operating manuals contained 
	guidance or procedures on the subject. The FAA does not require this of training or guidance from any certificated air carrier because that a transport category turbojet aircraft will lose 
	Figure
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	Because the CVR was inoperative, the Safety Board was unable .determine precisely why the flightcrew turned the aircraft about 180" .ck toward the west-northwest instead of continuing toward Dobbins. .
	t request "...get us a vector to a clear area." They may, therefore, 
	Figure
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	have failed to turn on the emergency power, which would explain the loss .
	of communications with air traffic control because the communications radio would have remained inoperative until the generator began to function. 
	Figure

	Figure
	On the other hand, Southern's communications procedures that the No. 1 radio would be used for company communicatio and the No. '2 radio would be used for air traffic control communications. If the flightcrew adhered to this procedure, they may not have realized that the No. 2 radio was inoperative even with emergency power selected. After the crash, the No. 1 radio was on company frequency and the No. 
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	radio was on Atlanta Controls' frequency. However, if emergency 
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	2.1.2. .Acquisition, Dissemination, and Interpretation of Weather .Information .
	Figure

	Figure
	Figure
	Airways' Operating Manual contained procedures for the avoidance of thunderstorms, including the options of delaying flights on the ground or deviating as necessary while en route to avoid thunder-storms. Consequently, Southern clearly did not intend that its flightcrews fly through thunderstorms to reach their destinations. It is equally clear that Flight 242 flew through a severe thunderstorm near Rome, Georgia. Therefore, the Safety Board sought to determine why the flightcrew of Flight 242 entered thund
	Figure

	In Muscle Shoals, the flightcrew had received weather information through Southern's flight dispatch system. However, the most pertinent information they received was tornado watches Nos. 55 and 56 and Charlie 6 and Bravo 2, all of which were forecasts of conditions that were expected to materialize in northern Alabama and northern Georgia sometime between 1120 and 20 4. During the stop at 
	Figure
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	both pilots remained in the .
	The oiii additional information disp the 1500 terminal weather observations for selected terminals. Consequently, the information was of little value with regard to the actual flight conditions that might be expected on the return flight to Atlanta, and the flightcrew, having just 2 hrs before flown the route on which they were to fly to Atlanta, probably relied more on their knowledge of actual conditions than on-a forecast or warning of conditions that might materialize. 
	Figure
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	In event, when Flight 242 departed Huntsville, the flight-.crew apparently had little meaningful weather information to alter .their impressions of conditions that existed 2 hrs earlier between .Huntsville and Atlanta. Moreover, despite the requirements of 14 CFR .
	Figure

	91.5 and 14 CFR there is no evidence that either the flightcrew or flight dispatch personnel made any significant attempt to seek information on the current conditions along Flight 242's route between Huntsville and Atlanta, including information from the 1459 weather report from Rome which identified thunderstorms to the northeast and the southwest of Rome. We conclude, therefore, that both flight dispatch and the flightcrew placed significant reliance on the latter's personal knowledge of conditions along
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	"Each pilot in command shall, before beginning a flight, familiarize himself with all available information concerning that flight. This information must include: (a) For flight under reports and forecasts.. . 
	Figure
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	"During a flight, the aircraft dispatcher shall provide the pilot in .command any additional available information of meteorological .may affect the safety of the flight." .
	Figure
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	About the same time Flight 242 departed Huntsville, the reported a thunderstorm with moderate rainshowers over the airport. After takeoff, the Huntsville departure controller provided Flight 242 with radar weather advisories. Flightcrew comments on the CVR indicate that they were receiving similar information, although not clearly, on the aircraft's radar display. Since the range of the departure control radar was about 40 mi, it is clear that departure controller's comments and the flightcrew's comments we
	Figure
	Figure
	Figure

	P
	Figure

	P
	Figure

	As Flight 242 proceeded toward Atlanta in instrument flight conditions, the flightcrew had no visual indication of the towering thunderstorm near Rome. However, the flightcrew obviously was receiving radar returns from the storms near Rome because at when the flight was about 35 mi west-northwest of the Rome VOR and about 20 mi west of the weather that, according to the probable ground track and weather radar plot, should have provided a contour indication, captain said, nothing's going through that." It cl
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	mcted irFhis stacmenk .for more than 1min following that comment, and then .
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	began a right turn. During that period, the flightcrew discussed a possible Given the high intensity precipitation levels of the storm and the comparatively short distance between the aircraft and the higher intensity precipitation levels of the storm, the aircraft's radar clearly should have shown a contour hole. However, since the aircraft was in rain at the time, the aircraft's radar might have been affected by attenuation to the extent that, when combined with the steep gradients associated with levels 
	Figure
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	There is circumstantial evidence to indicate that fatigue might have influenced the captain's decision to continue into an area that he had initially decided was too heavy. The flightcrew's rest period from the end of their duty on April 3 to the beginning of duty on April 4 just met the 8-hour rest period required by regulation. quently, the rest time combined with inadequate food intake and long duty hours on April 4 could have produced fatigue. 
	Figure
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	Observations by the two flight attendants on Flight 242 did not indicate any overt signs of fatigue in either pilot. However, some of the subtle signs, such as increased effort to carry out work, feeling "not being sharp," diminished range of attention, deterioration of judgment, acceptance of risks, and unusual preoccupation and forgetfulness, could have easily escaped their attention. Consequently, the Safety Board believes that the circumstances surrounding the flightcrew's activities on April 3 and 4 co
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	it equally apparent that the about the weather in the Rome area that probably would have altered the flightcrew's decision to fly through the area had they received timely information. Numerous reports of tornadoes in the Gadsden, Alabama, area, and radar identification of very strong and intense thunderstorms with hail and cloud tops above 40,000 ft to the southwest, west, and northwest of Rome were not made available to the flightcrew. The latter information was prepared by the about 20 min before Flight 
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	The normal conduit for passage of this information to Flight 242 was Southern's flight dispatch system. However, the central dispatchers were not aware of the storms or of their severity until after the accident, even though thunderstorms were reported near Rome at 1459. The Safety Board concludes that Southern's system of providing only weather reports from selected terminals along the proposed route did not fulfill Southern's responsibilities under 14 CFR and did not enable the captain to fulfill his obli
	Figure
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	An alternate conduit for the passage of severe weather informa-tion to Flight 242 would have been through en route air traffic control facilities. Additionally, these facilities possessed capabilities to detect and track severe weather systems by means of air route surveillance radars. Except for the advisories by the Huntsville departure controller 
	the SIGMET advisory from Memphis Center, the flightcrew of Flight 
	the SIGMET advisory from Memphis Center, the flightcrew of Flight 
	Figure
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	242 did not receive, nor did they request, any weather information from .air traffic control before entering the weather west of the Rome VOR. .
	Figure
	Figure


	Although the ATC surveillance radars can detect severe weather, .the NAS Stage-A display systems were designed to deemphasize the display .of weather because of interference with aircraft targets and, hence, .
	interference with primary function of separating aircraft. Therefor with current NAS Stage-A systems, the controller needs additional tion, such as pilot reports, to confirm the areas, altitudes, and levels of precipitation shown on his display. 
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	to the Atlanta Center had little information to confirm in the Rome area. In fact, the only severe weather information distributed internally to the controllers was a report of a tornado near Gadsden and SIGMET alerts. None of the radar reports from the NWS offices at Atlanta and Athens were made available to center personnel, and few definitive pilot reports about weather conditions were received. The Atlanta Center controller's attempt to solicit weather information from the Eastern flight was obviously p
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	In this era of sophisticated weather detection and tracking systems, including automated and digitized radar, doppler radar, and satellite that take and transmit pictures of weather systems every 30 Safety Board believes that current systems for passing information rapidly to the aviation user apparently remain unable to assure an adequate! level of safety. About 3 years before this accident, the Safety Board recommended that the FAA and NWS develop a system to expeditiously relay severe weather information
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	NTSB Safety Recommendation A-74-14, issued April 18, 1974. 
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	Scientific studies show that the X-band frequency radar is .
	Figure
	Figure
	comparatively susceptible to attenuation by water vapor and precipitation. .This may be particularly true when precipitation covers the antenna .radome. If a pilot fails to consider this limitation, he may misinter-.pret the display in the process, which is a significant reason why .airborne radar should not be used as a storm penetration aid. For .maximum effectiveness, interpretation of X-band radar displays should be .accomplished when the aircraft is in areas free of water vapor or 
	Figure
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	For local service carriers operating on short flights, such as Southern Airways, radar display interpretation can be critical. As demonstrated in this accident, the aircraft can frequently be in precipi-tation much of the flight. Therefore, flightcrew training on the limitations of the airborne radar is vital. Since little was contained in the Bendix manuals about the effects of attenuation on the radar, the flightcrew of Flight 242 may not have been fully aware of these limitations. We believe, therefore, 
	Figure

	3. CONCLUSIONS 
	3.1 Findings 
	Figure
	Flight 242 penetrated a severe thunderstorm between 17,000 and 14,000 ft near Rome, Georgia, while en route Huntsville, Alabama, to Atlanta, Georgia. 
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	2. The ingestion of intense rain and hail into 
	Figure

	engines caused the rotational speed of both engines to decrease below the engine-driven electrical generator operating speeds, and resulted in normal electrical power interruption for 36 secs. 
	Figure

	Rotational speed on at least one engine increased .sufficiently to restore its generator to operation and .provide normal electrical power. .
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	The rotation speed of one or both engines was probably increased by advancement of the thrust 
	Figure
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	5. Shortly after the initial loss of rotational speed, 
	both engines' high-pressure compressors began to .stall severely. .
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	6. .
	The stalls probably resulted from a change in high-pressure compressor operating characteristics induced by trust lever advancement and ingestion of massive quantities of water. 

	7. .
	7. .
	The severe compressor stalls produced an overpressure surge which deflected the compressor blades forward in the sixth stage of the low-pressure compressors; these blades clashed against the fifth-stage stator vanes and broke pieces from the blades and vanes. 

	8. .
	8. .
	Pieces of blades and stator vanes were then ingested into the high-pressure compressors and damaged them severely. 

	9. .
	9. .
	Continued high thrust settings following the severe damage to the high-pressure compressors probably caused severe overheating in the turbine sections of engines, and the engines ceased to function. 
	Figure


	10. .
	10. .
	Normal electrical power was again lost for 2 min 4 until the generator restored electrical power. 
	Figure
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	After the engines failed, an accident was probably .inevitable because Southern Airways' flightcrews had .not received, nor were they required to receive, .training or information on emergency landings with .
	Figure

	engines inoperative. .
	Figure

	Before departing Huntsville, the flightcrew of Flight 242 had no information on thunderstorms immediately west of the Rome VOR. 
	While en route to the Rome VOR, the flightcrew received no information on the existence of the storms immediately west of the Rome VOR except for the indications displayed on their airborne radar system. 
	Based on information from the airborne radar, the captain of Flight 242 initially decided that the storms 
	Figure
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	just west of the Rome VOR were too severe to penetrate. .
	-
	Figure

	Shortly after his initial assessment of the storm .
	system, the captain decided to penetrate the storm .
	area near the Rome VOR. .
	Figure
	Figure
	Figure

	-41 -
	-41 -
	Insufficient evidence precluded a positive tion regarding the possible effects of fatigue on the .flightcrew's reactions and decisions. .
	Figure
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	The captain's decision to penetrate the storm area .based on his interpretation of the .display. .
	Figure
	Figure

	At least 20 min before Flight 242 departed Huntsville, the had identified by radar the precipitation in the Rome area as very strong and intense with indications of hail and cloud tops over 40,000 ft. 
	Figure

	Southern Airways' flight dispatch personnel did not monitor adequately the storm system which moved into the Rome area, and the information that the dispatch section provided to Flight 242 did not alert the flightcrew to the weather hazards along their route. 
	The Atlanta Center controllers had insufficient informa- .tion about the storm system in the Rome area. .
	Atlanta Center's surveillance radars were of limited .value in displaying severe weather systems. .
	The Atlanta Center controllers acquired limited knowledge .of the storm system in the Rome area from the surveillance .
	Figure

	The Atlanta Center controllers provided no information to Flight 242 about the storm system in the Rome area, and the flightcrew of Flight 242 did,ngt ..request any information from the controllers. 
	The accident was partially survivable. .
	The flight attendants acted commendably for initiating .a comprehensive emergency briefing of the passengers .for their protection in preparation for a crash landing. .This contributed to the number of survivors. .
	Probable Cause 
	Figure

	The National Transportation Safety Board determines that the .cause of this accident was the total and unique loss of rom both engines while the aircraft was penetrating an area of severe .hunderstorms. The loss of thrust was caused by the ingestion of massive .mounts of water and hail which in combination with thrust lever movement .nduced severe stalling in and major damage to the engine compressors. .
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	Major contributing factors included the failure of the dispatching system to provide the flightcrew with up-to-date severe .weather information pertaining to the aircraft's intended route of flight .the captain's reliance on airborne weather radar for penetration of storm areas, and limitations in the Federal Aviation Administration's air .traffic control system which precluded the timely dissemination of real- .time hazardous weather information to the flightcrew. .
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	4. RECOMMENDATIONS .
	P
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	As a result of this accident, the Safety Board, on September 27 and September 28, 1977, recommended that the FAA: 
	the development and implementation of an aviation 
	Figure
	Figure

	subsystem for both en route and terminal area environ- ments, which is capable of providing a real-time display of either precipitation or turbulence, or which includes a multiple-intensity classification scheme. Transmit this information to pilots either via the controller as a safety advisory or via an electronic data link. (Class -Priority Followup) (A-77-63) 
	Figure
	Figure
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	a standard scale of thunderstorm intensity based on the six-level scale and promote its widespread use 
	Figure
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	a common language to describe thunderstorm precipitation intensity. Additionally, indoctrinate pilots and air traffic personnel in the use of this system. (Class -Priority Followup) (A-77-64) 
	Figure
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	Transmit SIGMET's more frequently on navaids so that pilots 
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	can receive more timely information about hazardous weather. (Class -Priority Followup) (A-77-65) 
	Figure
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	"Code, according to geographic applicability, Severe Thunder- .
	..& .storm Bulletins and Tornado Watch Bulletins issued by the National Severe Storms Forecast Center so that they may be transmitted to appropriate air traffic control facilities by the FAA Weather Message Switching Center; thus, air traffic control facilities can relay the earliest warning of severe weather to flightcrews. (Class -Priority Followup) (A-77-66) 
	Figure

	"Require that each air traffic control facility depict on .
	the map portion of its radar displays, those airports immediately outside of that facility's jurisdiction to the extent that adjacent facilities depict those airports on their displays. (Class -Priority Followup) (A-77-67) 
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	Forinulate rules and procedures for the timely .bv air traffic controllers of all available severe weather .information to inbound and outbound flightcrews in the .terminal area. (Class -Priority Followup) (A-77-68)" .
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	The Federal Aviation Administration's responses to these .commendations were as follows: .
	A-77-63 .
	Figure
	"Comment. In August 1975, the Air Traffic Service initiated an R D effort requesting: (a) en route and terminal radars be evaluated to ascertain their capabilities to detect and display weather; a comparison of and National Weather Service radar detection capabil- ities; identification of modifications to improve ATC radars; and improve ATC radar weather detection without derogation in aircraft detection." 
	Figure
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	A-77-64 .
	Figure
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	Comment. ATS has taken appropriate steps for implementing 
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	the NTSB recommendation to establish a standard scale of thunderstorm intensity, based upon the NWS six-level scale. Action has been taken to promote widespread use throughout the Air Traffic Service of a common language to describe thunder-storm i The Notice N7110.510 dated June 12 served acquaint air traffic control specialists with the descriptive terms developed by the NWS, and authorizes their use in the air traffic system. 
	Figure
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	"Thunderstorm intensity levels were published in the Airman's Inforhation Manual, Part on September 1 (Enclosure This publication advised pilots of the standard six-level scale and cites examples of standard phraseology to be used by controllers describing thunderstorm intensity levels. Defini-tions, and an explanation of the standard six-level scale, will also be contained in the Pilot-Controller Glossary of the Air Traffic Control Manual and the Flight Service Station Manual, effective January 1, 1978." 
	Figure
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	A-77-65 Comment. The Federal Aviation Administration (FAA) has taken action to provide for enhanced dissemination of SIGMETs .and to provide Severe Thunderstorm Watch Bulletins and Tornado Watch Bulletins. 
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	to the accident, the FAA had taken action to have both centers and towers make broadcasts on receipt of all SIGMETs. This broadcast would identify the area and alert pilots to the potentially adverse conditions that had developed If the identified area was of concern, the pilot could call 
	Figure
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	the FSS for complete information. 
	At the present time, it is nearly impossible due to manpower 
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	limitations to broadcast SIGMET's more frequently in the 
	current manual FSS configuration and we do not have equipment 
	to broadcast the data automatically. As the FSS Modernization program develops and new equipment is placed in service, we 
	should be able to provide a continuous broadcast of advisories 
	through automated methods. 
	Figure
	To enhance the broadcast program as an immediate measure, in May 1977, a revision to the priority of duties for FSS specialists was issued. This revision elevated notification actions to other Air Traffic facilities by the FSS and in FSS broadcasts of SIGMETs and Required notifications now are only ranked after emergency actions and NAVAID malfunc-
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	tioning requirements. Broadcast of SIGMETs and now 
	Figure

	are rauked only below services to airborne aircraft (other 
	than above actions). This provided for dissemination of vital 
	information to pilots and controllers in a more timely and 
	effective manner." 
	A-7 6 
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	"Comment. In June 1977, we proposed to the that Severe Weather Forecasts or Bulletins be implemented for aviation use. We have had subsequent letters between the two offices in trying to optimize the product. Our last reply from the on September 19 outlined a separate aviation severe local storm watch for Service A that would be distribute geographically according to states by the FAA Weather Message Switching Center. This proposed format appears to meet the needs of the pilot and the FAA. Barring unforesee
	Figure
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	A-77-67 
	Comment. We are presently exploring the feasibility of the 
	Figure
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	following methods for display of emergency airports: 
	Figure
	Figure
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	Display all airports with approved approaches within the display area, either by automated or means. 
	Figure

	In NAS Stage A, place the display of all airports not required for normal operations on a separate filter key. These airports could then be brought up for display in emergency situations by depressing this key. 
	We hope to be able to decide the appropriate course of action by December 23 and will advise the Board accordingly." 
	The FAA's response to recommendation A-77-68 has not been . 
	Figure

	In conjunction with the adoption of this report, the Safety .issued the following recommendations to the FAA. .
	Figure

	"Initiate research to determine the attenuating effects of various levels of precipitation and icing on airborne radomes of both x-and c-band radar, and disseminate to the aviation community any data derived concerning the limitations of air-borne radar in precipitation. (Class -Priority Action) (A-78-1) 
	Figure

	"Expedite its review of Recommendation A-73-40 with a view toward early requirement of properly designed shoulder harnesses at attendant stations in air carrier aircraft. (Class -Priority Action) (A-78-2)'' 
	Figure
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	BY THE NATIONAL TRANSPORTATION SAFETY BOARD .
	KAY BAILEY (See concurring statement below.) Acting Chairman 
	Figure
	Figure

	Figure
	JAMES B. KING Member 
	Figure

	KAY BAILEY, Acting Chairman, Concurring: .
	I agree with the report and probable cause because I am that if the flightcrew had attempted to secure further it would have been sufficient to dictate a delay in takeoff in route. However, when previous recommendations to imprc .
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	dissemination are fully implemented, pilots will have the benefit of 
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	real-time information. .
	Figure
	This accident should serve to remind pilots, even when flown through the same area within the previous 2 hours, that they must, in preparation for a flight, familiarize themselves with the latest information. We cannot stress enough, as part of planning, the importance of caution in severe or potentially weather and the avoidance of thunderstorms altogether. 
	t 
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	FRANCIS H. Member, filed the following dissent: .
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	I do not agree with the Board's probable cause for two reasons: 
	Figure
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	of throttle movement upon the loss of the engines. .
	Figure
	In my opinion, the probable cause of this accident captain's critical decision to penetrate rather than to avoid area of severe weather. Further, the Board's analysis of the failures seems to conclude, or at least implies, that the damaged to the extent they could not be restarted due to and overtemperatures resulting from an advanced throttle sett this is a fact, it should be stated clearly in the probable cause. 
	Figure
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	It is obvious that the captain flew a route, or directec .officer to fly a route, into an area which the aircraft entered. Southern Airways, and all air carriers, prohibit fl .convective storms (thunderstorms) because these types of known to be serious hazards. The primary hazard relates to forces in .
	Figure
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	storms that can destroy an aircraft structurally; however, other exist which are not well defined. Consequently, although the loss of thrust from Flight 242's engines might have been unusual, it --some other .equally destructive consequence --could not have been an unexpected event given the multiple hazards associated with into severe convective storms. 
	Figure
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	An analysis of the events leading to the point where the captain faced with a critical decision shows that he was to make such a decision. Despite numerous warnings in the form SIGMET's, SIGMET alerts and tornado no attempt to 
	Figure
	inadequately
	Figure
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	information on the development of these conditionThe most Logical source intormatlon wouui uave been the company's flight 
	Figure
	s., 
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	section. However, alternate sources were available --the service station at Muscle Shoals, other flight service stations en route from Muscle Shoals, and inquiries to air traffic control other flights operating in the area. Instead, he apparently chose to exclusively on his own recent experiences in the area and on his weather radar. In effect, part of his decision to continue the 'light was made before he departed Muscle Shoals and another part of his was made before he departed Huntsville for Atlanta. If 
	Figure
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	As Flight 242 approached the area of severe weather west of the VOR it is likely that, notwithstanding the possible ffects of attenuation, the captain could not reconcile the contradiction etween his radar display and his impressions of the weather as it existed bout 2 hours earlier (tops of clouds less than 19,000 feet). Under these ircumstances a comparatively routine piece of confirming information, uch as the 1459 weather report from Rome, probably would have reinforced ufficiently his initial assessmen
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	At "I think we better slow it up right here in this." 
	Figure

	At "Looks heavy, nothing's going through that." 
	Figure

	The first officer, at "That's a hole, isn't it?" 
	Figure

	The captain replied immediately, "It's not showing a hole, see it." 
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	FRANCIS H. McADAMS Member 
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	January 26, 1978 .
	Figure
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	Figure
	5. APPENDIXES .
	Figure
	APPENDIX A .
	INVESTIGATION AND HEARING , 
	Investigation .
	The National Transportation Safety Board was notified of the .
	lent about 1630 on April 4, 1977. The Safety Board immediately 
	an investigative team to the scene. Investigative groups established for operations, air traffic control, witnesses, weather, 
	Figure
	Figure
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	factors, structures, powerplants, systems, flight data recorder, 
	Figure
	Figure

	tenance records, and cockpit voice recorder. 
	Figure

	Figure
	Parties to the investigation were: The Federal Aviation Southern Airways, Inc., Air Line Pilots Association, Air Traffic Controllers Organization, Transport Workers of America, Pratt Whitney Division of United Technologies and Douglas Aircraft Company. 
	Figure
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	Hearing .
	Figure

	A public hearing was held in Atlanta, Georgia, on June 6 .
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	ugh June 10, 1977. Parties to the hearing were: The Federal Lion Administration, Southern Airways, Inc., Air Line Pilots ciation, Professio,&l Air Traffic Controllers Organization, Service, Transport Workers Union of America, Pratt 
	Figure

	raft Company, and Aviation Consumer Action Project. 
	Figure
	Division of United Technologies Corporation, Douglas 
	Figure

	Figure

	Figure
	Figure

	Figure
	Figure
	-50 -APPENDIX B 
	PERSONNEL INFORMATION 
	Captain William W. McKenzie 
	Captain 54, was employed by Southern Airways, Inc., on October 12, 1960. He held Airline Transport Pilot Certificate No. 1118118 with commercial privileges and airplane single-engine land, multi-engine land, instrument, and flight instructor ratings. He held type ratings for the DC-3, M-404, and DC-9 aircraft. His first-class 
	Figure

	Figure
	medical certificate was issued on October 6, 1976, with the limitation that he wear corrective lenses for near vision while flying. 
	Inc., on February 12, 1973. He held Commerical Pilot Certificate No. 1965768 single-engine land, multi-engine land, and instrument ratings. His second-class medical certificate was issued with no limitation on January 22, 1977. 
	Figure

	First Officer Keele initially qualified as a first Officer the DC-9 on August 24, 1973, and he last requalified on the DC-9 on March 7, 1976. His last proficiency check was completed in the DC-9 on March 28, 1977. He last completed recurrent training on November 1976. During his flying career, First Officer Keele accumulated flight-hours of which 235 were in the DC-9. In the 24-hour periods preceding the accident, he flew 191.7, 8.6 hours, respectively. 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure

	Flight Attendant Anne M. Lemoine 
	Figure
	Inc., on May 15, 1972. She was qualified for duty in DC-9 and Martin 40 
	Figure

	Figure
	McKenzie was Dromoted to on the DC-9 on 1977, and his last line check on February 25, 1977. He last completed recurrent training on November 24, 1976. During his flying career, Captain McKenzie accumulated 19,380 flight-hours, 3,205 of which were the DC-9. In the and 24-hour periods preceding the accident, he flew 124.7, 90.4 and 8.6 hours, respectively, in the DC-9. First Officer Lyman Keele 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	First Officer Keele, 34, was employed by Southern Airways, 
	First Officer Keele, 34, was employed by Southern Airways, 


	Figure
	Link
	Figure

	Figure
	Figure
	Figure
	-
	-
	-
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	Figure




	Flight Attendant Ward, 22, was employed by Southern Airways, Inc., on January 2, 1977. She was qualified for on DC-9 and Martin 404 aircraft. Her total flight time was about 2,750 hours. 
	duty 

	Flight Attendant Ward successfully completed her most recent 1976, she exits and open the 
	Figure
	24, 

	cockpit windows on the DC-9. .
	Flight Attendant Lemoine successfully completed her most she passed her last 976, she demonstrated n the cockpit windows 
	Flight Attendant Lemoine successfully completed her most she passed her last 976, she demonstrated n the cockpit windows 
	52 -
	-


	Figure
	Figure
	Figure
	APPENDIX C .
	AIRCRAFT INFORMATION .
	Southern Airways, Inc., leased serial No. 47393, on June 29, 1971, and operated it until the accident. The aircraft had been in service 15,405.6 hours. 
	Figure

	was equipped with Pratt Whitney model engines. Pertinent information pertaining to the engines is as follows: 
	Figure
	Figure
	Figure

	Left Engine 
	Left Engine 
	Left Engine 
	Right Engine 

	Serial No. 
	Serial No. 
	P-656922 
	P-657686 

	Date installed 
	Date installed 
	May 28, 1976 
	December 13, 
	Figure


	Time since new (hours) Cycles since new Time since heavy maintenance Cycles since heavy maintenance 
	Time since new (hours) Cycles since new Time since heavy maintenance Cycles since heavy maintenance 
	18,555.6 31,647 2,336.2 3,608 
	12,942.3 878.7 1,270 
	Figure



	Figure
	Figure





	53 -
	53 -
	Figure
	-

	APPENDIX D 
	TRANSCRIPT OF A COLLINS 642 COCKPIT VOICE RECORDER .S/N 581, REMOVED FROM THE SOUTHERN AIRWAYS, INC. DOUGLAS DC-9 .IN AN ACCIDENT AT NEW HOPE, GEORGIA, ON APRIL 4, 1977 .
	Figure

	Figure
	LEGEND .
	CAM Cockpit area microphone voice or sound source .
	RDO Radio transmission from accident aircraft .
	-1 Voice identified as Captain .
	-2 Voice identified as First Officer .
	ST-A Voice identified as Stewardess A (forward cabin) .
	ST-B Voice identified as Stewardess B (rear cabin) .
	PA Public address system in the aircraft .
	IC Aircraft's intercom .
	HG Huntsville Ground Control .
	HT Huntsville Tower Control .
	CR Company Radio .
	HD Huntsville Departure Control .
	MC Memphis Center .
	AC Atlanta Center .
	AA Atlanta Approach Cotnrol .
	P
	Figure
	Figure

	* Unintelligible word word Break in continuity 0 Questionable text Editorial insertion Pause 
	Figure
	Figure
	Figure
	Figure
	Figure
	---

	Note: Times are expressed in Greenwich Mean Time 
	Figure

	Figure
	Figure
	Figure
	Figure
	TIME 6 SOURCE 
	CAM-1 
	Figure

	CAM-2 
	CAM-1 
	STUB 
	CAM-2 
	STUA 
	CAM-1 .
	CAM-1 .
	CAM-2 STUA 
	CAM-2 CAM-1 
	CAM-2 STUA 
	CAM-
	Figure

	P
	Figure

	AIR-GROUND COMMUNICATIONS
	AIR-GROUND COMMUNICATIONS

	INTRA-COCKPIT 
	INTRA-COCKPIT 

	TIME 
	Figure

	CONTENTS Let's see, what did we put on here? You got one hundred sixteen in your window 
	CONTENTS Let's see, what did we put on here? You got one hundred sixteen in your window 
	CONTENTS Let's see, what did we put on here? You got one hundred sixteen in your window 
	. 
	Figure


	SOURCE 
	CONTENTS 
	TH
	Figure

	TH
	Figure
	Figure
	Figure
	Figure
	Figure


	Yeh, I got it all up sixteen 
	Yeh, I got it all up sixteen 
	Figure

	---one hundred 

	(Time out of the blocks) two forty-five forty-five 
	(Time out of the blocks) two forty-five forty-five 
	Figure

	TD
	Figure
	Figure

	Southern two forty two, Atlanta 
	IFR to 

	Is it going to he bad again from here to Atlanta? 
	Is it going to he bad again from here to Atlanta? 
	I 
	Figure
	Figure


	TR
	TH
	Figure


	Eighteen fifty-three 
	Eighteen fifty-three 

	What is it going to he like from here to Atlanta? 
	What is it going to he like from here to Atlanta? 

	Twenty twelve Just like it was coming up here * * 
	Twenty twelve Just like it was coming up here * * 

	oh seven 
	oh seven 
	Figure


	Going to have to keep ourselves chairs, huh? 
	Going to have to keep ourselves chairs, huh? 
	Figure
	Figure


	Depends on how many people you have about ten miles, ten level 
	Depends on how many people you have about ten miles, ten level 
	Figure
	Figure
	Figure
	Figure



	Figure
	Figure
	TIME 6 
	TIME 6 
	SOURCE 
	P
	Figure

	Figure
	SNA .
	CAM-2 
	SNA .
	CAM-2 

	STU-? 
	STU-? 
	CAM-2 
	P
	Figure

	CAM-2 

	STU-? 
	STU-? 
	SN-? .
	P
	Figure

	CAM-2 CAM-? 
	P
	Figure

	CAM-1 

	STU-? 
	STU-? 
	CAM-1 

	TIME CONTENTS CONTENTS .
	TIME CONTENTS CONTENTS .
	Figure
	SOURCE 

	passengers in cabin)) Do you need anything? 
	Figure

	Figure
	P
	Figure

	Yeah I want a good uh * well done * * Tell you later really 
	P
	Figure

	Well done 
	StyleSpan
	Figure


	Where do you live at (La Place) Where that, oh, you go to the 
	Figure

	right ---Yeah I go to the right 
	I VI
	I think Cathy will give me a ride, I VI didn't realize I was late for a minute I I was so lucky to even be here La Place? The Place 
	*** 
	* * just spent eighteen dollars to get my hair done just waiting for the time being 
	YOU ought to be proud you got hair, I don't have any hair 
	Figure

	** 
	Figure
	I don't care what color it is, just I get hair 
	Figure
	Figure

	Figure
	Figure
	TIME SOURCE CAM-1 STU-? 
	Figure
	Figure

	CAM-2 .
	CAM-1 .CAM-2 .
	P
	Figure


	STU-? .
	STU-? .
	CAM .
	CAM-2 .
	P
	Figure

	CAM .
	P
	Figure

	AIR-GROUND COMMUNICATIONS .
	AIR-GROUND COMMUNICATIONS .

	INTRA-COCKPIT .
	INTRA-COCKPIT .

	TIME SOURCE 
	Figure
	CONTENTS.

	CONTENTS .
	CONTENTS .

	Really .
	P
	Figure

	Do we change airplanes * * 
	Figure
	Figure

	Figure
	Sure, you don't think * * are you, .we're going to make this trip as .difficult as possible .
	God, we're in and out of Atlanta three .times in one day and we change airplanes .three times in one day .
	P
	Figure

	I 
	*** 

	P
	Figure

	P
	Figure

	open for suggestions, what day will have your car next week 
	* * 
	I 

	I don't know, I dont't know if be .able to go next week .
	Figure

	((Continuing small talk between A and 
	Figure
	Figure

	and CAM-1 and CAM-2 .
	Yeah, okay, our battery's on * * 
	((Pretaxi safety instructions to .on intercom)) .
	passengers 

	((Continuing crew small talk)) .
	Figure
	TIME 6 SOURCE CAM CAM-2 
	CAM-2 
	CAM-1 CAM-2 CAM-? 
	Figure

	CAM-1 
	P
	Figure

	CAM-1 CAM CAM-? 
	TIME 
	Figure

	Figure
	CONTENTS SOURCE ((Sound of paper rustling)) Thank you sir, see you later ((Agent on the ground you)) 
	StyleSpan
	Figure

	Figure

	Here Atlanta is twenty-seven hundred broken, five thousand broken, twenty five and fifteen, and gusts, and the winds are thirty-one miles an peaks are forty-seven 
	Figure
	Figure
	Figure

	Who's got the landing? .Not me says the captain .Ignition sir .Guess we got to * * button up .
	* door) .starting to rain here now .raining (when we left) .Eighty-one folk .((Crew small talk)) .degrees .
	Figure
	Figure
	Figure
	* 
	Figure


	Figure
	Figure
	P
	Figure

	Figure
	Figure
	Figure
	P
	Figure

	AIR-GROUND
	Figure

	INTRA-COCKPIT .
	Figure
	TIME 
	Figure

	SOURCE .CAM-? .CAM-1 .GNDCRW .CAM-1 .CAM-2 .GNDCRW .GNDCRW .
	GNDCRW .
	CAM-2 
	CAM-2 
	CAM-2 
	CAM-2 .
	GNDCRW CAM-1 CAM-2 GNDCRW CAM-2 
	TIME 6 .CONTENTS SOURCE CONTENTS .
	*** .four minutes late * * 
	* * 
	Figure

	P
	Figure

	Cockpit, ground .
	Yes .Ignition set .Prepare to start number two .I'm going to be off the headset here .
	a minute, I'm going to shut that (bin) .
	door .
	PA ((Stewardess announces twenty-eight minutes en route to Atlanta and Federal Regulations 
	Figure
	StyleSpan
	Figure

	StyleSpan
	Figure

	I 

	Okay, clear on one .
	(Here we go) .
	Looks like you guys got a good one .
	coming .
	Have a good one .
	Two good ones 
	Two good starts 
	Roger, I hold your hand signal .
	Okay .
	Figure
	Figure
	AIR-GROUND 
	Figure
	Figure

	Figure
	TIME 
	Figure

	SOURCE .
	CAM-? .
	P
	Figure

	2050: 25 
	CAM CAM-2 CAM-1 
	CAM-? .CAM-2 .CAM-? .
	SN-? 
	CAM-2 
	CAM-1 .
	CAM-1 .
	TIME 6 CONTENTS SOURCE CONTENTS 
	Pretaxi checklist .
	If there’s anything we as long .
	Figure

	as we can do it from our 
	Figure

	((Sound of windshield wipers)) .
	Set your horizon .
	(Set) your horizon when we’re through .
	the weather .
	P
	Figure

	Two nine five zero 
	Figure

	*** 
	Flaps Bill 
	*** 
	Yeah, I see that weather playing .around there, yeah .
	Flight controls, circuit breaker, .flaps thirty degress one ninety-five, .a hundred radar, you got that, radios .are on .
	There‘s thirty sir, he goes to (Detroit) .out of New Orleans .
	Now that I think of it, **flying it three weeks ago direct Huntsville, up to 
	(Nashville) Detroit .
	Figure
	Figure
	P
	Figure

	AIR-GROUND COMMUNICATIONS TIME
	Figure

	TIME 6 
	SOURCE.
	SOURCE .CONTENTS .
	CAM-2 .That's just like flying on the big.airlines .
	P
	Figure

	P
	Figure

	INTRA-COCKPIT ((Sound of whistling)) 
	Figure

	Figure
	CAM-1 CAN-2 
	CAM-1 CAN-2 
	CAM-1 CAN-2 
	I got to call ole Steve Banks and morning trip Wednesday tell him I want to give up my early Bill 
	Figure

	2052:11 
	Figure

	Huntsville, two forty two, times are forty, forty two, fifty one, and fifty-four 

	CAM-1 
	CAM-1 
	TD
	Figure


	CAM-2 CAM-1 
	CAM-2 CAM-1 
	Ignition ** 
	0 I 
	Figure


	CAM-2 
	CAM-2 
	Panels checked (counters) on,five thousand 

	CAM-1 
	CAM-1 
	Five thousand 

	CAM-1 
	CAM-1 
	Five thousand? 

	CAM-2 
	CAM-2 
	Yeah * ((blocked out by 
	Figure
	Figure


	cAM-1 
	cAM-1 
	Twenty-five six * * 


	Figure
	Figure
	I 
	Figure
	Figure
	INTRA-COCKPIT AIR-GROUND TIME 6 TIME 6 
	StyleSpan
	Figure

	Figure

	CONTENTS.
	SOURCE CONTENTS SOURCE .
	CAM-2 Twenty-five six 
	P
	Figure

	AT Two forty-two, Runtsville ?mer. cleared for takeoff CAM-2 *in ** 
	Figure
	CAM-1 .
	** 
	CAM-2 .
	CAM-1 ** 
	P
	Figure

	CAM ((Takeoff power is set)) .
	Figure
	Figure
	Figure
	P
	Figure

	INTRA-COCKPIT.
	P
	Figure

	AIR-GROUND COMMUNICATIONS .
	Figure
	Figure
	TIME h .SOURCE .
	P
	Figure

	P
	Figure

	P
	Figure

	HG 
	P
	Figure

	P
	Figure

	HG 
	Figure

	P
	Figure

	P
	Figure

	P
	Figure

	HG 
	P
	Figure

	P
	Figure

	P
	Figure

	P
	Figure

	CONTENTS .
	P
	Figure

	. .
	Southern two forty two IFR to Atlanta 
	Two forty two cleared as filed, maintain five thousand, expect further clearance 
	to one seven thousand within one zero minutes after departure, fly runway heading, departure frequency will he one two five point six -squawk zero three zero zero 
	Atlanta as filed, maintain five and seventeen in ten, runway heading twenty six zero three hundred one two forty two good day 
	forty two that's correct 
	Figure

	Southern two forty two on the 
	Figure

	forty two, taxi runway one eight right, wind two six zero at one altimeter two nine five zero 
	Figure
	Figure

	Two nine five zero 
	Huntsville, two forty two, times are forty, forty two, fifty one, and fifty 
	TIME h .SOURCE .
	P
	Figure

	INTRA-COCKPIT.
	Figure

	AIR-GROUND COMMUNICATIONS .
	Figure
	TIME
	Figure

	TIME 
	Figure
	Figure

	SOURCE .CONTENTS.
	Figure

	SOURCE CONTENTS .
	CR Understand, forty, forty two, fifty one, fifty three 
	StyleSpan
	Figure

	StyleSpan
	Figure

	StyleSpan
	Figure


	P
	Figure

	No, fifty four was that very last one 
	Figure

	CR Fifty four, roger .
	Figure

	P
	Figure

	HT .forty two, Huntsville tower cleared .for takeoff .
	Figure

	forty two, cleared for takeoff CAM ((Sound of windshield wipers during the following period 
	Figure
	Figure
	Figure

	2053: 37 .CAM-1 Spooled and stable .
	2053: 38 .CAM-2 .
	Figure
	Figure
	Figure
	Figure
	CAM-1 Got eighty, looking for twenty twenty seven x 
	2053: 54 
	Figure
	Figure
	Figure
	Figure
	StyleSpan
	Figure


	CAM-2 * * twenty seven .
	StyleSpan
	Figure


	Figure
	Figure
	P
	Figure

	Figure
	AIR-GROUND COMMUNICATIONS .
	TIME h SOURCE CONTENTS 
	.
	, 
	Figure
	HT Two forty two, contact departure good day 
	Figure

	P
	Figure

	RDO-1 Good day, now 
	1 Departure, Southern two forty two, runway heading 
	Figure
	Figure

	Figure
	Figure
	P
	Figure

	INTRA-COCKPIT .
	Figure

	P
	Figure
	Figure

	.. TIME 
	Figure
	Figure

	x
	SOURCE CONTENTS .
	Figure

	P
	Figure

	P
	Figure

	CAM-1 One rotate 
	CAM ((Sound of vibration)) 
	CAM-? ** 
	2054:10 
	CAM-1 Positive rate 
	CAM-2 Gear up I 
	P
	Figure

	CAM ((Sound of trim)) 
	Figure

	I 
	2054:18 CAM-2 It's out of round, that is what it is CAM-1 that takeoff I made in Atlanta CAM-2 Gee thanks 
	Figure

	CAM ((Sound of windshield wiper stopping)) .CAM ((Sound of trim)) .CAM ((Sound of trim)) .
	Figure
	Figure
	P
	Figure

	AIR-GROUND COMMUNICATIONS 
	Figure
	TIME SOURCE 
	Figure

	2054:39 .
	P
	Figure

	2054:38 .
	RDO-1 
	2054: 51 .RDO .
	2055:14 HD 
	2055: 21 .
	RDO-1 
	RDO-1 
	CONTENTS 

	Figure
	Southern two forty two, Huntsville radar contact, uh, turn left one two zero, vector around area, climb and maintain one seven thousand 
	Figure
	Figure

	Okav. one seven thousand heading turn 
	P
	Figure

	left to one two zero 
	((Click of mike)) 
	Southern two forty two is clear restricted area, continue left turn resume own navigation direct to Rome 
	Okay, direct Rome, two forty two 
	INTRA-COCKPIT 
	Figure
	TIME SOURCE 
	TIME SOURCE 
	Figure

	CONTENTS 

	.. 
	Figure
	CAM ((Click of mike acknowledgement)) .CAM-'2 Flaps up Bill I .
	P
	Figure

	P
	Figure

	CAM ((Clicking noise, trim noise)) , 
	P
	Figure

	CAM-2 Slats up, climb check 
	CAM ((Trim noise)) CAM ((Trim noise)) 
	Figure
	Figure
	Figure
	Figure
	-
	Figure

	AIR-GROUND COMMUNICATIONS TIME 
	Figure

	Figure
	CONTENTS.
	Figure

	SOURCE .
	P
	Figure
	. 

	Figure
	INTRA-COCKPIT .
	Figure

	P
	StyleSpan
	Figure

	StyleSpan
	Figure


	TIME 6 .SOURCE CONTENTS 
	Figure
	StyleSpan
	Figure

	StyleSpan
	Figure


	W 
	Figure

	CAM-1 .I don't know what direction Rome is .
	2055:34 
	CAM-2 .About one hundred and ten 
	Figure

	CAM .((Trim noise)) .
	CAM-1 ((Sound of sneeze)) Excuse me .CAM-2 Bless you .
	2055:58 
	CAM-1 .Well, the radar is full of it, take I .your pick 
	Figure

	P
	Figure

	2056:00 .
	HD .
	P
	Figure

	P
	Figure

	P
	Figure

	P
	Figure

	Southern two forty two, I'm painting a line of weather which appears to be moderate to uh, possibly heavy starting about uh, five miles ahead and it's * 
	Figure
	Figure

	Figure
	Okay, uh, we're in the rain right now. uh -it doesn't look much heavier than what we're in, does it? 
	it's painting -I got weather cutting devices on which is cutting out the, uh, precip that you're in now, this, showing up on radar, however it doesn't 
	Figure
	Figure

	Figure
	-it's not a solid mass it, uh, appears to be a little bit heavier than what you're in right now 
	Figure
	P
	Figure

	INTRA-COCKPIT.
	AIR-GROUND COMMUNICATIONS .
	Figure
	Figure
	TIME 6 
	TIME 6 
	TIME 6 

	SOURCE 
	SOURCE 
	CONTENTS 

	TR
	TH
	Figure
	Figure

	((Sound of click)) 
	. 
	Figure



	2057: 06 
	HD .Southern two forty two squawk five .six two three .
	TIME SOURCE CONTENTS 
	Figure
	Figure

	2056: 37 
	CAM-2 .I can't read that, it just looks like .rain Bill, what do you think? There's .a hole .
	P
	Figure

	CAM-1 .There's a hole right here ((simultan-.eous with "There's a hole" above I .
	P
	Figure

	CAM-1 .That's all I see 
	CAM-1 .That's all I see 
	StyleSpan
	Figure


	P
	Figure

	CAY .((Trim noise)) .
	CAM-1 Then over we had pretty good radar 
	Figure
	Figure

	P
	Figure
	Figure
	Figure

	CAM-1 .I believe right straight ahead, there the next miies is about .the best way we can go .
	Figure
	Figure

	P
	Figure

	CAM-1 .Rome's fifteen twenty .
	CAM-2 .Yeah .
	Figure
	Figure
	Figure
	P
	Figure

	INTRA-COCKPIT.
	AIR-GROUND COMMUNICATIONS .
	TIME
	Figure
	Figure
	StyleSpan
	Figure


	Figure
	P
	Figure

	TIME 6 
	SOURCE .CONTENTS
	Figure

	SOURCE CONTENTS .
	Figure

	P
	Figure
	Figure
	StyleSpan
	Figure


	P
	StyleSpan
	Figure

	Figure

	2057:06 
	CAM-2 .You can go ahead and put yours on Atlanta now if you like, cause I've already got mine on * 
	StyleSpan
	Figure


	mo-1 Two forty two, roger .
	Figure

	2057 34 CAM-1 If it gets rough how about hand flying 
	Figure

	2057:36 
	Southern two forty two you're in what .appears to be about the heaviest part .of it now what are your flight conditions? .
	Figure

	1 we're getting a little light turbulence .now and uh, I'd say moderate rain .
	Figure
	Figure
	Figure

	P
	Figure

	HD .Okay, and uh, what I'm painting, it won't get any worse than that and uh, contact Memphis Center on one two zero point eight 
	Twenty point eight good day now and .thank you much .
	Figure
	Figure

	2057: 58 .RDO ((Sound of garbled acknowledgement)) .
	Figure

	Figure
	Figure
	1
	AIR-GROUND COMMUNICATIONS .
	Figure

	TIME 
	Figure

	SOURCE CONTENTS .
	2058: 10 .Memphis Center, Southern uh, two .is with you climbing to one 
	Figure
	Figure
	Figure

	MC Southern two forty two Memphis Center, .roger .
	Figure
	Figure

	P
	Figure

	MC .Attention all aircraft, SIGMET, hazardous .weather vicinity Tennessee, southeastern .Louisiana, Mississippi, northern and .western Alabama and adjacent coastal .waters, monitor VOR broadcast within .a hundred fifty miles radius of the .SIGMET area .
	MC Southern two forty two, contact Atlanta .Center one three four point zero five .
	Figure

	2058: 50 
	four zero five two forty two good day 
	Figure
	Figure

	Figure
	Figure
	Figure
	INTRA-COCKPIT .
	TIME SOURCE CONTENTS 
	Figure

	2058:22 CAM-1 As long as it doesn't get any heavier, we'll he all right 
	CAM-2 Yeah, this is good .
	I 
	CAM-1 
	CAM-1 
	CAM-1 
	Oh 
	Figure


	CAM-1 
	CAM-1 
	Figure

	Southeast Louisiana 

	CAM-1 
	CAM-1 
	Figure

	Out of ten 


	Figure
	Figure
	Figure
	Figure
	Figure
	10 -
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	Figure
	Figure
	Figure
	Figure
	AIR-GROUND COMMUNICATIONS .
	Table
	TR
	TIME SOURCE CONTENTS 
	Figure


	2058: 54 MC 
	2058: 54 MC 
	Good day 


	RDO-1 Atlanta Center, Southern two forty we're out of eleven seventeen 
	Figure
	Figure
	Figure

	P
	Figure

	P
	Figure

	AC .Southern two forty two, Atlanta Center .roger, expect Rome runway two six pro-.file descent .
	P
	Figure

	P
	Figure

	Expect Rome two six .
	Figure
	Figure

	AC four eighty five expect Rome runway .two six profile descent .
	Figure
	Figure

	Was that five eighty four? -
	Figure
	Figure

	2059: 26 .
	2059:30 AC Five eighty four, let me know where you're proceeding direct Rome 
	2059:33 Okay, we're heading one sixty five it'll be a little while later before 
	Figure
	Figure

	we go 
	Figure
	Figure

	INTRA-COCKPIT .
	P
	Figure

	P
	Figure
	Figure

	TIME h SOURCE CONTENTS 
	Figure
	StyleSpan
	Figure

	StyleSpan
	Figure

	Figure

	X 
	P
	Figure

	CAM-1 Here we go * hold cowboy 
	Figure
	Figure

	P
	Figure

	P
	Figure

	P
	Figure

	Figure
	AIR-GROUND COMMUNICATIONS .INTRA-COCKPIT .
	Figure
	Figure
	TIME 6 SOURCE CONTENTS 
	SCAT 16 Southern Jax, this is Scat six 
	Figure
	Figure
	Figure

	2059: 59 RDO ((Two unidentifiable noises on radio 
	Figure

	Figure
	Three forty two Birmingham 
	Figure
	Figure

	342 Yeah, three forty go ahead 
	Figure
	Figure

	2100: 55 Can YOU just, uh. let the passengers stay on for right 
	Figure
	Figure

	P
	Figure

	342 .Yeah. it looks nood for that. that's a .pretty good little shower moving across .the field right now .
	Figure
	TIME SOURCE 
	Figure
	Figure

	P
	Figure

	AC ((Sound of mike key acknowledgement) .
	Figure

	I 
	CAM-2 I can handle this all the way over 
	StyleSpan
	Figure

	StyleSpan
	Figure

	Figure
	StyleSpan
	Figure

	Figure

	P
	Figure

	CAM .((Sound of rain)) 
	CAM-2 .One thirty three in your window .uh partner .
	CAM-1 .Thirty three .
	P
	Figure

	a .
	m 
	P
	Figure

	P
	Figure

	x 
	Figure
	Figure
	Figure
	-12 -
	INTRA-COCKPIT
	Figure
	Figure

	P
	Figure
	Figure

	AIR-GROUND COMMUNICATIONS .
	P
	Figure

	I 
	SOURCE 
	Figure
	Figure

	P
	Figure
	Figure

	AC .
	Figure

	P
	Figure
	Figure

	P
	Figure

	AC .
	P
	Figure
	Figure

	AC .
	Figure

	P
	Figure

	TIME SOURCE
	Figure

	CONTENTS . 
	Figure
	StyleSpan
	Figure

	CONTENTS 

	Figure
	P
	Figure

	Figure
	Center, five eighty four this -this is really not too good a corridor we're coming through here, it's too narrow your limit and this line, uh, we're getting moderate uh, heavy moderate turbulence and quite a bit of precip in here 
	Figure
	Figure
	Figure

	Five eighty four, roger, it looks like uh, .right now another fifteen miles to the south .you should through the southeastern edge .of what I'm sharing and, uh, maybe, a little .better .
	Figure

	Okay, it's good to have hope anyway .
	Looks like you might have vent through .a little one right over there and uh, you .ought to be out of it though .
	Figure

	Yeah, ve were painting a little one, but, uh, you knov, you wouldn't let us go any further so we're sort of in a box 
	You have another airplane on over there to your left hand side too, really couldn't go any other 
	Figure

	I 
	P
	Figure

	N .
	Figure
	Figure
	Figure
	Figure
	AIR-GROUND COMMUNICATIONS 
	TIME SOURCE CONTENTS 
	Figure

	Yeah I know, it's just too 5 
	Figure
	Figure
	Figure
	through here 

	AC He'd be a lot harder than the cloud though 
	Figure

	P
	Figure

	Atlanta, Delta six fifty one, uh, two eight for two seven zero 2102: 35 AC Six fifty one, Atlanta Center, roger 
	Figure

	AC Southern two forty two, contact Center one two one point three five 
	Figure
	Figure

	Twenty one thirty five good day 
	Figure
	Figure

	INTRA-COCKPIT 
	Figure

	TIME SOURCE 
	Figure

	CONTENTS 
	Figure
	P
	Figure

	CAM-1 .
	CAM-2 
	Figure

	CAM 
	Figure

	CAM 
	Figure

	2103: 17 CAM 
	Figure

	P
	Figure

	P
	Figure

	I think we'd better slow it up right here in this uh, I 
	Figure
	Figure

	Got ya covered 
	((Sound of click)) .((Sound of light rain)) 
	Figure

	P
	Figure

	X ((Two short garbled transmissions)) 
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	Figure
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	Figure
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	In current procedures, controllers will provide information concerning severe weather echoes observed on their radar when deemed advisable and will, upon pilot request, suggest vectors for avoidance whenever circumstances will permit. However, for the reasons outlined above, it is emphasized that pilots should not completely rely on air traffic controllers to provide this service at all times, particularly in terminal areas or in holding patterns. Pilots also recognize that the controller's data are often f
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	RECOMMENDED ACTIONS FOR PILOTS. 
	a. 
	a. 
	a. 
	Avoidance of Known Severe Weather --Recent research has proven beyond any doubt that all thunderstorms are potentially dangerous and should be avoided if possible or penetrated only when the pilot has no other choice. 

	b. 
	b. 
	Forward reports to ATC of any severe weather encountered giving nature, location, route, altitude and intensity. Pilots are also reminded to review Federal Air Regulation 91.125 pertaining to pilot reports. 
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