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NATIOMAL TRANSPORTATION SAFETY BCARD
WASHINGTON, D. C, 2059

ATRCRAFT ACCIDENT REPORT

Adopted: May 23, 1975

EASTERN AIR LINES, INC.
DOUGIAS DC~9-31, NS9S4LE
CHARLOTTE, NORTH CAROLINA
SEPTEMBER 11, 1974

SYNOPSIS

About 0734 e.d.t., on Septenber 11, 1974, Lastern Air Lines, Inec.,
Fiight 212, crashed 3.3 statute miles short of rumnway 36 at Douglas Munice
ipal Airport, Charlotte, North Carolina. The flight was conducting a VOR
DME nonprecision approach in visibility restricted by patchy dense ground
fog. Of the 82 persons aboard the afrcrift, 11 survived the accident,

One survivor died of injuries 29 days after tha accident, The aivrcraft
was destroyed by impact and fire,

The National Transportation Safety Board determines that the prob=
able cause of the accident was the flighterew's lack of altitude aware-
ness at critical points during the approach due to pcor cockpit disci-
pline in that the crew did not follow prescribed procedure.

1. JINVESTIGATiON

1.1 History of the Flight

On Septezber 11, 1974, Eastern Alr Lines, Inc., Flight 212, a
Douglas DC=9-31, N89S4E, operated as a scheduled passenger flight from
Charleston, South Carolina, to Chicago, Illinois, with an en route stop
at Charlotte, North Carolina,

The flight departed Charleston at 0700 1/ with 78 passengers and 4
crevmembers on board. It was cleared to Charlotte on an instrunent
Elight rules (IFR) flight plan,

From 0721146 tc 0725101, Airport Terminal Infor.mation Service {(ATIS)
informat{ion was recorded on the cockpit voice recorder (CVR) tapa. ATIS
was broadcasting information '"Unfform," 2/ as follows:

All times herein are eastern daylight, based on the 24-hour clock.
ATIS « The continuous broadcast of recorded noncontrol tnformation in
selected high activity terminal areas. Its purpose is to improve
controller effectiveness and to relievae frequency congestion by autoe
mating the repetitive transmission of essential but routine informa-
tion. 'Uniform" was the phonetic designator for information befing
broadcast at the tima of the approach of Flight 212,

l.
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0724, ..Charlotte weather, sky partially obscured; estimated
ceiling, 4,000 broken, 12,000 broken; visibilicty, 1% In ground
fog; temperature, 67°3 wind, 360° at 53 altfmeter, 30,16, VOR

36 approach in use. Lauding and departing rumsay 36. All arriv-
ing aircraft make initfal contact with Charlotte approach east,
one two four point five. Rumway 5 approach lights decomnissioned.
Inform the controller that you have information 'Uniform,'"

About 0722, Atlanta Air Routa Traffic Control Center (ARTCC) cleared
Flight 212 to descend to 8,000 feet. 3/ The clearance was acknowledged
by the captain, About 50 seconds later, the CVR recorded the eound of
the autopilot disconnect,

From 0723:23 to 0724:07, the C/R recorded conversations between the
Eastern Alr Lines Operations Service Agent at. Charlotte and three other
Eastern Flighte en route to Charlotte, These conversations concerned the
Eastorn required in-range check procedure. About 10 minutes before the acci-
dent, tho crew of Flight 212 alsc conducted this check inan abbreviated form,

At 0725:01, Atlanta ARTCC requested Flight 212's altitude, The cap-
tain responded, "We're slowing at ten." Atlanta ARTCC c¢leared tha flight
to contact Chiavlotte and stated the flight was *...descending to eight."
At 0725:18, Charlotte Appraoch Control directed, “fly heading zero four
zero, vectors to VOR, 4/ final approach course rumvay three six, dercend
and msintain six thousand." The captain acknowledged the clearance, He
then accomplished the inerange checklist and announced, "inerasge.!" The
fixst »fficer, who was flying the aireraft, responded, "OK."

From a fow seconds after completion of the inerange checklist until
0726356, the : .ightcrew conversed on several nonoperational subjects,

Ac 0727:13 the flight was cleared by approach control to turn left
to a heuding of 360°, These instructions were acknowledged by the cap-
tain. At 0727:13, the first officer requasted, 'Flaps 59 please, sir."

From 0728327 to 0728:49, the flightcrew conversed on nonoperational
subjects. During this convercation, at 0728:37, the CVR recorded a sound
similar to an altitude alert tone. 5/ At the same time the flight data
recorder (FDR) showed thac the aireraft was approaching 6,000 feet.

At (728:53, Charlotte clearcd the flight to "turn left beading two
four zero." Shortly thereafter, the fl1ight received furthker clearance to
"descend und maintain four thousand," The captain acknowledged both
¢learancas,

All altitudes are mean sea level unlest otherwise indicated.

VOR « Very High Frequency Ormidirectional Range.

The altitude alert tone, in conjunction with altitude alert warning
lights, alarts tha crew when the aircraft is within 750 feet and
250 faet of an altitude set by the crew during ascent or descent,
The tona has a 2«geécond duration,
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At 0729:05, the ficst officer requested that the flaps be extended
to 159, The racorded airspeed was about 220 kn,

At 0729314, the flight was requested to contact Charlotte on another
frequency., The captaiu ecknowledged the request, and at G729:30, he ccne
tacted the Charlotte final controller and stated ",..dascending to four,
we're turning to two forty." The final controller requested the flight:
to continue on the heading and ''descend and maintsin three thousand."
The captafin acknowledged the transmission.

From 0729346 to 0730:10, the flightcrew, again, conversed on several
nonoperational subjects,

At 0730123, the final co.atroller vequast:ad the flight to ", ,.reduce
to 160 knots," The captain acknowledged the request, The FDR showed that
speed was reduced from 188 kn to 165 kn over the ensuing l-minute period.

The nonoperational conversatfon batween the crewrambers continued
until 0731:07. The conversation was intérrupted only by a sound siuilar
to that of the pitch trim at 1730:28 and again at 1730:58,

At 0731:09, the final controller cleared the flight to "...turn
right, heading 350° cleared VOR 36 approach, you're six miles south of
Ross Intersection." 6/ The captain acknowledged the clearance.

At 0731351, the CVR recorded a sound similar to an altitude alert signal,
At the same time, the FDR recorded tha aircraft approaching 3,000 feet,

At 0731:36, the captain said, "There's Carowinds, 7/ I think that's
what that 1s."

At 1731:39, Charlotte Approach Control cleared flight 212 to vesume
normal speed and cleared them to contact the tower. Tie FDR showed that
the speed fncreased from 165 kn to about 188 kn over the next minute.

Eigtt seconds later the flight contacted Charloite Tower and said
that they were about 5 miles south of Ross, The flight was advised to
continue the approach and that they were No. 2 for landing,

At 0731154, the altitude alert sounded, The FDR indicated that the
aircraft was at an altitude of 2,750 feat.

6/ Ross Intersection = The final approach fix for a VOR approach to
rumway 36. The intersection is 4.4 nmi from the rumray threshold.
1/ Carcweinds Tower is a tover in an amusement park located about 1
3/4 miles SSW of the Ross Interscction., It ¢ises to 340 feat above
the ground level, which is 979 feet m.s,1. An obgervation alavator,
described as "doughnut=shaped," travels up and down Lhe tower.
Theve are flashing red lights and high intensity white strobe lights
on the tower with an intensity of 2,000,000 candelas that can be
geen on the brightaest day.




At 0732101, the captain stated, "koss, five point five, eighteen hundred,”
The final approach fix (FAF), Ross Intersecticn, 18 5.5 nmi from the
Charlotte VOR and the minimum crossing attitude at the fix is 1,800 feat.

At 0732113, the captain said, "Carowinda," The first officer ques=
tioned it by saying, '"Ah, that tower, would that tower be it or not?" The
captain replied, '*#* 8/ Carowinds, I don't think {t i{s, We're too far,
too far in, Carowinds 48 in back of us.'" The first officer agreed, 'I
believe it 18," Then the captai: said, ".,..that looks like 1it. You know
ft's ¢ Carowinds." Thare were a few seconds of unintelligible conversae
tion after which the first officer sa’d, "It's supposed to be real rice."
The captain then said, "7eah, that's the tower." At this time, the first
officer recuested gear duwn arnd the before-.anding checklist, and the
captain said, "That's what that 1e." The sound of gear extension was
heard at 0732:37,

At 0732:41, the steady tone of the terrain warning 9/ souﬁded indi-
cating that the aiceraft was 1,000 feat or less abovae the ground. The
aural warning was silenced,

At 0732:48, the captain said, "That's Carowinds there,'

FProm 07323152 until 0733:07, sounds recorded on *he CVR show that
items on the before-landing checklist were being accomplished,

At 0733:12, one of the flight crewmembers said, "Three ninety~four,'
This figure corresponds to the minimum descent altitude above touchdown
elevation for the approach, The other flight c¢crewmembour acknowledged the
figure,

At 0733117, the captain said, "There's ah, Ross. Now we can go doin."
The fivst officer then requested, 'How about 50°, please," The captain
replied, "50," Clicks heard on the CVR {ndicate that the flap handle was
moved, At that time, the FDR showed the aircraft's altitude was about
1,480 feet,

At 0733:35, the captain wudvisel Charlotte Tower that they were by
Ross Intersection., The local contreller ¢eared the flight to land cu
rumvay 36, The last radio trunsmission from the flight was the acknowl-
edgement, “Alright," at 0733:46.

Accoriing to the CVR, at 0732152, the captain satld, '"Yeah, we're all
ready," followed shortly thoreafter by "All we got to do fs find the

8/  ** « Unintelligible word,

9/ The terrain warning system is activated when the zircraft descends to
1,000 ft, above the ground as senied by the radio altimeter. It uses
the same tone and lights as the altitude alerting wystem, The tone
and the lights are cvontinuous until cancelled by either pilot.
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afrport,'" At 0733157, the first officer answered 'Yeah." About one-half
second later both captain and first officer shouted. At 0733158, initial
impact was recorded,

The aircrafc struck some small trees and then impacted a cornfield
about 100 feet balow the airport elevation of 748 feet. The afrcrart

struck larger trees, broke up, and burat into flames, It was destroyed
by the impazt and ensuing fire.

Tha aireraft crashed about 1,75 statute miles from Ross Intersection
and about 3.3 statute miles short of the threshold of runway 36,

The accident occurred during daylight hours at 35° 09' 14" N, lati-
tude and 80° 55' 34" W, longitude. Eleven persons who saw the alrcraft
Just before the crash agreed that (1) the afrcraft was much lower than
those chey were accustomed to seeing or hearing on this approach and (2)
other than the low altitude and the loud engine noise associated with
the flight, there was nothing unusual avout the appearance of the aireraft.

1.2 Injuries to Persons

Injuries Cr Passengers Other

Fatal 69 0
Nonfatal 10/ 9 0
Nona 0

Of the 82 occupants of the aircraft, 11 passengers and 2 crewmembers
survived the crash and fire. One passenger diad 3 days after the crash,
and another died 6 days after the crash,

1.3 Damage to Afrcraft

The afreraft was destroyed.

Other Damage

None,

1.5 Crew Informnation

The erew of Flight 212 was certificated and trained for the f£light,
(See Appendix B,)

10/ One passenger died of his {njurifes 29 days after tha accident, 14
CFR 430,2 defines fatalitities attributable to an aceifdent as those
occurring within 7 days of the accident. Therefore, this passanger
was ifsted in tha 'nonfacal" category.




1.6 Alrcraft Informition

1he afrcraft was cevtificated, equipped, and maintained in accord-
ance with Federal Aviation Administretion (FAA) requirement. ., (See Ap=
pendix C,)

At the tima of the accident, about 13,000 lbs, of jet A-1 fuel was on
board, The gross weight and the center of gravity were 92,000 1bs, and 21

percent MAC, respectively, Bothwere within 1imits at the time of the crash,

1.7 Meteorological Information

Weather in the Charlotte area at the time of the accident was
characterized by little or no wind, scattered clouds near 5,000 feet, and
restricted visibility near the surface because of shallow, patchy ground
fog.

The following terminal forecast was issued for Charlotte by the
Weather Service Forecast Office at Raleigh«Durham, North Cacolina, at 0540
on September 11, 1974, and was valid for 24 hours beginning at (600:

0600-0900 « Partial obscuration, visibility --2 miles in ground
fog; variable to partial obscuration, visibility -.
% mile in fog; chance briefly ceiling -- 200, sky
obscured with visibility -= % mile in tog.

0900-1100 - 25,000 thin scattured, visibility - 3 miles in haze.

The official surface weather observations at Charlotte Airport near the
time of the accident ware as follows:

0655 - Partial obscuration, estimated 4,000 feet broken,
12,000 feet broken, visibility == 1% miles in
ground fog, temperature =- 67°, dew point - 65°,
wind=calm, altimeter setting == 30,16 in., fog
obscuring 2/10 of sky.

Local Obscrvation, partial obscuration, 3,000 feet
scattered, vislbility -~ 1% miles in ground fog,
temperature -~ 68°, dew point == 66°, wind -~ calm,
altimeter setting ~- 30,17 i{n., fog obscuring 2/10
of sky, alrcraft accident, filed but not transmitted.

Partial obsiuration, 5,000 feet scattered, visie
bility «= 1% miles in ground fog, temperature ==
68°, dew point == 66°, wind == calm, altimeter

setting «=- 30.18 in., fog obscuring 2/10 of sky.
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The Eastern Air Lines mateorological department issued a system
forecaat valid for 0355 to 1500 on September 11, 1974, which was, in part,

as follows:

""Southeast «= Patchy ground fog tlrough Carolina's-Georgia, incraase
ing to marginal conditions around sunrise at a few stations and
burning off 1 to 2 hours after sunrise,”

The company forecast continued:

""Charlotte =« Clear or high clouds,
0700, partial obscuration, 3/4 miles haza, fog.
0900, at or above 4,000 feet and 3 miles."

Five fl1ights preceded Flight 212 on the same morning to rumrsay 36
without difficulty., The pilots' reports on visidbllity and the control-
lers' observationa of aircraft on the final approach course to runway 36
indfcated a slant range visibility between 2% to 3 miles. According to a
helicopter pllot and the captain of the aireraft that made the approach
Just before Flight 212, the tops of the patches of ground fog were about
450 feet above ground level,

The accident occurred during daylight; however, the accident site was
obscures by dense fog.

1.8 Alds to Navigation

The Douglas Municipal Aivoort {s equipped with a full ILS system to
rumyay 5., Because of construction of a new runway, the runway 5 approach
light system was decomraissioned on May 20, 1974. With no approach lights
available, the rumway visual range (RVR) mininum for the ILS is 4,000 feet,

A VORTAC, 11/ located on the afrport about 1,1 nmi from the approach
en. of rumvay 36, is used for nonprecisfon approaches to the rumway, The
YOR 36 approach 1s mide ifibound on the 173° yradial to cross the Ross latec=
section, located at 5.5 nmi from the VORTAC, at about 12,800 feet (1,074
feet above the touchdown zone), After an aircraft passes Ross, descent is
authorized to a minimum descent altitude (DA) of 1,129 feet (394 feat
above the touchdown zone). (See Appendix 3,)

The flighterews of afrcerafc which landed on rumway 36 before and
after the accident did not report malfunciions of anv navigational aid
serving that runway. Postaccident flight checks of the VORTAC facility
showed no indfcation of system malfunction or misalignment,

11/ VORTAC = collocated VOR and TACAN (ultrahigh frequency tactical atir
navigation aid) faclllty,




1.9 Cowmunications

No commuafcations difficulties were reported between the flighterew
and ground stations,

Air traffic control operations were ctaing conducted in accoxdance
with prescribed procedures and standard practices, except tha*, contrary
to procedures, Charlotta Approach Control did not ascertain that Flight
212 haé recelved the current ATIS informatfon '""iform' and no current
weather iuformation was transmitted to the flight by the approach con-
troller,

The controller's explanation for this ATC procedural irregularity
was that he thought the pilct had atated on initial contact that the
£1ight had information "Uniform." Flight 212 did not mske that statement
to the approach contrsller; however, the CVR recorded the broadcast of ine
formation "Unifora" before the flightcrew made initial contact with ape
proach control, In addition, the first otficer later stated that he
heard "Uniform'" broadcast.

1,10 Aerodrome and Ground Facilities

The Douglas Municipal Airport is located 5 statute miles wast of
downtown Charlotte, The airport is served by two rumwayt -- 5-23 and 18-36,

Runway 36, which ts 7,845 feet long and 150 feet wide, was the active
runway at the time of the accident, The rumway 18 equipped with high in-
tersity rumway ligiits, runway end identifier lights, and a visual approach
slope indicator. The alevation of the touchdown zone is 726 feet.

The terrain near the airport is generally rolling countryside with
"lower elevations to the south,

1.11 Flight Recorders

The atrcraft was equippes with a Fairchild Model A-100 cockpit woice
recordur, serial No, 2313, Although the recorder was damaged extenzively
by fire, the recorder tape was in excellent condition, A normal readout
of the tape ~as obtained,

The aircraft was also equipped with a Sundstrand Data Conttrul,
Modnl FA-542, flight data recorder, serful No, 3678. The FDR was found
intact and undamaged. The Inconel foil recording madium was not damaged,
and three of tha four recorded- parameters wore legible. A slight male
function in the foll takeup diive system caused intermittent gaps on all
traces., The malfunction rendeved tha vertical acceleration trace une
rendablae, but caused little difficulty in the readout of the other
paramaters, |
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Both recorders wore located in tha aft section of the alreraft, Data
teken from the FDR and the CVR were combined into a descent profile and a
flight track presentation., (Appendixes E and F.)

1.12 Wrecksge
The field was sure

The aircraft struck the ground in an oven field,
rounded by dense woods and underbrush,

At initial impact, the right wingtip struck and broke tree liubs
about 25 feet above the ground, About 16 feet above tle ground, the left
wing astruck and sheared a cluater of pine trees,

The left main landing gear wheel struck the ground 110 feet past the
initial ilmpact point. The right main landing gear wheel struck the ground
5 feet farther down tha field.
culated  to have been 4.5° and its bank attitude 5.5° loft wing down, The
ground elevation was 620 feet. Wheal imprints were continuous for 50 feet
and increased to a depth of 18 inches,

Broken red glass from the lower fuselage rotating beacon was found
within the tail skid and aft fuselage ground marks,

A~ the atlreraft continued 198 feet beyond the initial impact point,
the left wingtip contected the ground and made a mark 18 feet long.

After the aireraft had traveled 550 feet beyond the inftfal impact
point, the left wing contacted other trees and the wing broke in sectious;
at this point, ground fire began and spread in the direction of travel
of the aircraft until the aircraft came to rest, The right wing and
right stabilizer ware sheared off.

The remainder of the aireraft -- the fuselage and part of che empeu~
nage section -- continued through a wooded area. The fuselage breakup
was more severe in this area,

Tha alrcraft wreckage cume to rest in a ravina 995 feet from the ini-
tial impact point. The cockpit section came to rest on a magnetic head-
ing of 310%; the aft fusalage section came to rest on a magnetic heading
of 290%, The wreckage arca was 995 feat long and 110 feet widu. No parts
of the alrcraft were found outside the main wreckage area. (See Appendix
G.)

The nose landing gear was separated from the fuselage and was found
in the extended position. The nose gear was not damaged Ly fira.

The main landing gears were separated from their attach structure
and were oextended, The right main gcar had been damaged considerusbly by
fire} the left main gear received minor fire damage,

The aircraft’s final descent angle was cale ]
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The outer fan exit ducts of the front compressors on both engines
showed evidence of rotational twisting in the direction of fan rotation,
The fourthestage turbine blades of both engines were intact and were not
damaged, Nelther engine casing had been penetrated. Tha thrust reversers
of both engfines were stowed.

Neither engine revealed evidence of a malfuaction within the fuel
pump and fuel contr>l. ‘The mauin oil screen, the pressurizing and dump
valve sccean, the fuel control unit screen, snd the low prassure Zuel
filter of hoth enginec wera free of foveign debris,

.1l engine damage noted appeared to have been caused by impact and
subgcequent fire. There were no indications that the auxiliary power
unit was opurating at the time cof impact.

Ail the flight control surfaces were accounted for,

No evidence was found to indicate an in-flight fire, ziplosion, or
bird stcike,

All observed fractures weie typical of those caused by overloads.

+

Examination of the remains of the threa fuel *anks revealed no in-
dication of explosion or internal fire. There was no evidence of fuel

tank skin bulging.

The actuators for the wing leading edge slats and the trailing edge
flaps were measurecj the slats were extended and the flaps were at the
50° position, The spoilers were retracted,

Most of the aircraft's systems and instrumentation were destroyed.
The recovered communications control equipment was set to the correct
frequencies for the approach,

The airspeed module syncro in the air data corputer corresponded to
12% kn. The fine altitude syncro, corrected to an altimeter satting of
30.16 inches Hg., corresponded to 553 feet,

The berormetric corrected output in the output syncro to the altitude
alert control »odule from the captain’s No., 2 (iower) altimeter was 618
feet. The drum 2f the captain's No. 1 (upper) altimete:, which 18 set to
read height above field elevation, had an impact mark one-eighth of an
inch below the zero reference line, Examination with an electron micro-
scope showed that puant in the impact mark was of the same size and shape
as & paint chip from the back of the altitude point, This mark corre-
sponds to an altitude of about =150 feat,

Both d.istance measuring aquipment (DME) units had been set to the corcect
frequency (Channel43) and tho distance measurements on the moduleswera 4.8
miles.
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Fortions oif the static system, wmainly tubes and fittings, were axe

emine tor trapped moisture or other unusual cond{tfons; none were found,

The 20,tain's static selector valve switch in tha cockpit was positioned
to "“vormal,”

n'l cooxpit electrical system controla and cir:cuit breakers located
on the overthead switch panele were destroyed by fira,

1.13 Medicai and Pathologicai Information

Po:ilovten axamination of the captain disclosed no evidence of in-
capacitatis  .l4isease, drugs, or alecohol.

Of the 7. v rsons who died as a result of th4 accidant, 31 pasaengers
and 1 crewa..ve: died of impact injuries, Twenty-five passengers died of
burns and smoke fnhalation} seven nassangers Jied of burns oniyj one
passenger di2d oF smoke inhalation, The remaining five parsengers and
the flight att-. Jant liycated in the aft section of the fuselage died
because of ¢ ¢ .. —‘ination of factors,

The passensur who survived the crash, but who died 29 days later,
received fmpact ijnries and sevare buras,

The fivet ~fflcer received severe impact injuries to both legs and
minor body lacerations., Physical examination disclosed no evidence of
incapacitating disease, drugs, or aleoh-*,

The flight attendant in the forward cabin area escaped without injury.

Survivors who hai been wearing double=knit garments of manmade
fibers reported that tiese materials melted, adhered to their skin, and
could not be removed. uUne survivor stated that half of his burns were
caused by the double«knit material,

1.14 Fice

D he ek M e A T A Me v W e el e

About 0735, after losing contact with the flight and sighting a
column of smoke, tha Charlotte towar controller sounded the c¢crash alert
and notified the Airport Pire Deeartment Station Commander. Threa crash
trucks and the stat{on ccmmander's vehicle departed ‘mradiately toward
the crash site,

o b

Some diffirulty was encountered in locating the wreckaga, but with
the aid of local rvesidents and motorists, the first fire vehicle arrived
on the scene at 0740, Further difficulty in approaching the erash was
encountered because of tha terrain around the accident site,

R e atiand
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At 0741, the Sieele Creek Volunteer Fire Department was notified of
the accident. Thelr trucks and cmergency equipment were on the scere in
4 to 5 minutes,

Rescue activities were confined to thcse persons outside the alr-
craft because thera were no signs nf life frow within the aircraft wrecke
age when the fire and rescue equipment arrived, The first survivors werae
transported to the hospital at 0748, Within 45 minutes of the «:cidenc,
all survivors had been ramoved to hospitals,

The fire was under control within minutes after the arrival of the
£irst vehicla, and rescue and firefighting efforts were complated by 1030,

1,15 Survival Aspects

This vas a partially survivable accident. Only a small section of
the cabin, near the tail of the aircraft, retained its structural intege
rity. Most of the structure was destrcyed and, in most cases, the occu-
pant restraint system failed., Finally, fire occurred in the cabin during
the breakup of the aireraft and continued to burn until extinguished by
the fire department,

All survivors in the rear of the ailrcraft were either thrown out of
the wreckage or escaped through holes in the fuselage. The surviving
passenger and the two surviving crewmembers in the front of the aircraft
escaped through a cockpit window.

The forward cabin rrtry docr was found partially open hut was blocked
by a fallen tree. Becs'uia of the position of the wreckage, the ground
blocked the forward galley dooxr. ‘The center fuselage overwing escape
vindows were destroyed by fire, The auxiliary exit in the tall of the
alrcraft was useable; however, it was not used Yor escape.

1.16 Tests and Research

None.

1,17 Other Information

The following are excerpts from Eastern Alr Lines' manual:

BEagstorn Alr Lines DC=9 Flight Operations Procedures = Altime-
eters

Altimeters on standard EAL installations are a No. 1
(upper) and a No, 2 (lower) for the captain and a No. i for
the first officer.

"An altimeter check will be made at station of origin
and at each crew or aircraft chanze as follows:
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No. 1 al:imaters, set baromatric scale to Field
Pressurc setting (Xollsman) as reported by ground
stat{on} check variation of altitud» indication
from zero,

No. 2 altimater, set barometric scale to cvst
recently reported sea level altimater ser ing
for the field} check vauvlation of altitude indi-
cation from field elavation."

"In-Range contact will be made directly with the siation
of intendied landing about 15 minutes out and below 18,000 feet
in order to obtain:

1., Field pressure (QFE) in feat and millibars, and
altimater setting (QNH) from the ground station,

2, The flight will respond with No, 1 altimeter
getting in inches Hg.

3. The ground station will verify altimeter setting
and provide fuel information,"

“En Route Procedures

During descent, the pilot not flying will call out the
assigned altitude upon going through the last 1,000-foot level
prior to the assigned level. The last 1,000 feet should be at
a target rate of 500 feet per minute,"

"Callouts: Over the Final Approach Fix (FAF)

On IFR approaches, the pilot not flyfag will call out the
altitude (QFE), deviation from 'bug' speed as appropriate, and
the result of the flag scan,"

"At_1,000 Feet above Field Elevation (QFE)

At VFR approaches, the pilot not flying will call out
altitude and deviation from 'bug' speed.”

YAt 500 Feet Above Field Elavation (QFE)

The pilot not flying will call out altitude, deviation
from 'bug! speed, rate of descent, and on instrumant ape
proaches only, the result of the flag scan."”




100 FPeat Above Minimum (YXFR)

The pilot not £lying will call out 100 feet above mdnfmum,"

"Nonprecision Appgoaches

The gear should be exterded and the f£’nal checklist come
pleted prior to final fix or start of final descent to the MDA,
The estimated zround speed should be used to determine the time
from final fix to touchdown. Use this time and the altitude
above touchdown when over tha final f£ix to compute the rate of
descent necessary in orler to gat down in iime to land. The
rate of descent made good should .be al least the average
required but not to exceed 1,000 feet per minute.

The pilot aot flying should keep track of the time, MDA and
MAP, Callouts that are peculiar to the nonprecision approach
ares

l, Over final fix-tims started.

2, 100 fee:. above MDA,"

2, ANALYSIS AND CONCLUSIONS

2,1 Analysis

The aircraft was certificated, equipped, and maintained according to
FAA requirements and regulations. The gross weight and center of gravity
ware within prescribed limits during takeoff at Charleston and during the
approach at Charlotte.

The aircraft's powerplants, alvframa, electrical and pitot/static
instruments, £light controls, and hydraulic and electrical system ware
not factors in the accident, There was no evidence of in-fiight firae,
bird strike, or explosion,

The flight crewmemhars were certificated and qualified in accordance
wlith company and FAA vequiremants and regulations,

The accident cannot be attributed to m.lfunctions of ground facili-
ties, the aircraft, ov its systems, Althougu there was a minor air trafe
fic control deficiency concerning acknowledg-.sent of receipt of ATIS
information, ATC procedures were not involve 4in the accident, Therefore,
the Safety Board focused fts analysis on the aperational, weather, nd
human-factor aspects of the approach and the survivability of the accident,




The Approach

The first officer flew the ailrcraft from Charleston and was operating
the flight controls thrcughout the descent &nd approach into Charlottae.
The captain, in performing duties assigned to the pilot not flying the
aircraft, made the radio transmfesions to ARTCC and approach control amd
accomplished items on the In-Ranga and Before landing chacklists, '

During the descent, until about 2 minutes and 30 seconds prior to
the sound of fmpact, the flightorew engaged in conversations not perti-
nent to the oparation of the aircraft., These conversations cosered a
number of subjects, from politics to used cars, and both crewmewmbers oxe
pre sed atrong views and mild aggravation concerning the subjects dige
cur "ed, The Safety 3oard beliaves that these conversations were dise
tr. 2tive and reflected a casual mood and lax cockpit atmosphere, which
continved throughout the remainder of the approach and which contributed
to the accident, The overall lack of cockpit discipline was manifested
in a number of respects, as discussed below, where the flightcrew failed
to adhere to recomnanded or required procedures.,

At 0732:13, as the flight intercepted the inbound VOR radial for the
approach, the flighterew commenced a discussion of Carowinds Tower,
which was located ah2ad and to the left of the projected Zlightpath,
This discuasion lasted 35 seconds, during which 12 remarks wevr2: wmade
cencerning the subject. It is apparent that, during this discussion, a
considerable degree of the flighterew's attertion vas divected outside
the cockpit. This particular distraction assumas significance because,
during this period, the aircraft descended through 1,800 faet (1,074 feet
above touchdowm elevation), the altitudewhich should have been maintained
until it crossed Ross Intersection, the final approach fix (FAF), At the
end of the 55~second period, the aircraft was still 1.5 nmi short of the
FAF,

It is noteworthy that at 0732141, during the latter part of the dis-
cussion regarding Carowinds Tower, the terrain warning alert sounded in
the cockplt, signifying that the alrcraft was 1,000 feet above ‘he ground,
This warning should have been particularly significant to the flighterew,
if heeded, since it would have made them aware that the aircvaft had pre-
maturely descended through the FAF crostving altitude of 1,074 feet above
touchdown elevation, Obviously, the crew was not 80 alerted, since the des~
cent continued. Based on pilot testimony taken at the hearing, it ape
pears that the crew's disregard of the terrain warning signal ju this
ingtance may be indicative of the attitudas of many other pilots who re-
gard the signal as more of a nuisance thaar a warning. 1If this 18 indeed
the case, the Board believes that airline pilots should reexamine their
attitudes toward the terrain warning atert, lest the purpore for which the
device pas installed bte defeated. Although the repetitious sounding of
the alarm may have a tendency to undermine its affectiveress, this acci-
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dert points up the importance of devices designed to en! ‘nce altitude
awarenees at critical points in an fnstrument approach., 12/

Within seconds after tha discussion of Carcwindes Tower terminated at
0732:48, tha rate of descent of the aircraft was slowed from about 1,500
feet per minute to less than 300 feet per minute. Such a reduction in
the descent rate may have bean a reflection of the switch of the first
officer's attention from outside the cockpit to the instrument panel.
Prior te tha reduction in the rate of descent, tha aivrspeed had inereased
to 188 knots, which clearly seems excessive in view of the {4ct that the
£f14zht had approached to within a mile of tha FAF, 13/ As thy rate of
descent decreased, tha alrspeed also decrcased, from 188 knots to 168
knots, At 0733:24, the aircraft passed over Rosa ‘Intersection (the FAF)
at an altitude of 1,250 feet (624 feet above field elavation), which is
450 feet below the prescribed crossing altitude, The captain did not
make tha required callout at the FAF, which should have included the alti-
tude (above field eleavation), deviation from the "Bug" or Vyof speed, and
the result of the flag scan, Althrugh shortly before ¢rossing tha FAF,
one of the pllots stated "three ninaty four," such statement obv.ously
was not a callout of the altitude, but :ather a refecence to the MDA in
height: above field elevation,

While in the vicinity of Ross Interscction, the first officer asked
for 50 degrees of flaps; this request was carried out by the captain,
The ajiruspaed at this time was 168 knots, as contrasted with the recom=
nande¢ preocedura which calls for the airspeed when pacsing over tlie FAF
to be {n the area of Vpeg, which in this instance was 122 knote. This
discrepancy 18 a further manifestation of the overall unstabilized iature
of the approach,

Shortly after passing Ross Intersectfon, the aircraft passed through
an altltude of 500 feet above field elevation, which should have prompted
the captain to call cut altitude, deviation frow 'bug" speed, and rate of
dascert. No such callout was made, nor was the required callout made when
the plane descended through an altitude 100 feet above the MDA of 394 feet
above thae flald elevation, The descent rate, after passing Ross, in-
creased to 800 feat per miru e, where it stabilized until approximately
7 to B seconds prior to iw.. ., when it steepened considerably,

The Beard hac ' “en unable to determine the precise ceason for the al-
most total lack ¢ ti:'% awarenass on the part of the crew throughout

'"57' Subsequent to th» - lent, Eastern amsnded its procedures to require
that, wvhen the te . w. warning s{gnal sounds, the callout at 1,000
feat abova airpor. i atfon will ba made, Another requirement made
by Eastern is tha. = adfo altimeter will be set st MDA or at 500
feat when the landing .. being made on runways not served by an ape
proach procedure,

13/ We also note that th: 2covmended maneuvering speed for 15 degrees of

~ £laps, whichhad been extended several minutes praviously, is 160 knots,
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the approach, It is possible that the erew, because of the extemnded dura=
tion of flight in VMC ove a low, patchy fog bank through which intermit-
tent ground contact was possible, may have relaxed their instrument scan
and relied wore heavily upon visval cues to fly the approach, Such a pos=
sihility 1s consistent, not only with the discussion of Carowinds Tower
described sbove, but also with the captain's remark, shortly bafore ime
pact, that "All we got to do is find the airport," and the first officer's
response of 'Yean." Ultimately, when the aircraft penetrated the densa
fog around the zccildent site, visual reference would hava been lost and a
switch to instrument £1light would not have been possible within the availe
able time, The most likely explaration of why Flight 212 was unable to
establish visual contact with the runway environment, whereas other
flights were able to do so and thereby complete the approach, is that
Flight 212, flying at a lower altitude, initially entered the fog bank at
a point farther from the rumway threshold and thus had a greater slante
range distance through shich to sight the rumway markings through the fog.

Another possible reason for the crew's lack of altituda aware¢ness
jluvolves the interrelationship between GNH (above sea level) and QFE
(above field elevation) altitudes during the approach, When the alrcraft
cama within range of Charlotte, and in accordance with Eastern's proce-
dures, the No., 1 altimeters on both the captain’s and the first officer's
instrument panels were set to QFE, while the No, 2 (or lower) altimeter
on the captain's panel was set to QMH., At 0732:01, or 12 seconds before
the commencement of the discussion concerning Carowinds Tower, the captain,
fn briefing the first officer on the upcoming PAF, stated '"Ross, five
point five eighteen hundred." The fact that the captain gave the crossing
altitude in the m,s.1, figure, rather than the QFE figure of 1,074 feat,
wat obviously not sound operating practice since the crew's primary altime
eters were set for QFE, The captain's use of the 1,800=foot figure was
probably influenced by the fact that the m,s,1, altitude on the approach
plate 18 depicted i{n larger, bolder type than the QFE altitude. Neverthe=-
less, the Board believes it is necessary for pilocs to take particular
care te insure that not just altitude callouts but all altitude rofevences
during an apyroach are made in terms of QFE figures when a system such as
this is being utilized, -

The first officer may hava accepted the 1,800 feet as a QFE figwa,
particularly since his attention was diverted by the Carowinds Tower dice
cussion and he may not have cross-referenced his own approach plate. e
recalled during the testimony that, somewhere in the vicinity of Ross
Intersection, he was 130 feat low (below 1,800 feet) and that the pointer
on his altimeter was batween thae numbers 6 and 7. It is possible that the
fixrst officer, when his attentica refocused on the instrument pancl folluwe
ing the Carowinds Tower discussion, saw the pointer on the altimeter .t
670 and, not observing the 1,C00 foot window and with the 1,800~fcot
figurae provided by the captaiu still in his mind, assumed the aircraft
was at 1,670 feet QFE and thus only 130 feet below the FAF crossing al:i-
tude, This assumption in turn may have led him to conclude that the
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aircraft still had almost 1,300 feet to lose prior to reaching M)A, and he
conducted the remainder of the approach accoxdfwgly., The captain may like-
wiga have baiieved the ajrcraft was 1,000 feet higher abovae the field ele-
vation tkan it actually was, which would mean that, in his mind, the plane
never reached MDA or 100 feet above MDA, which would further explain why
thcse callouts were naver made, Additionally, the captain may have failed
to detect tu.a discrepancy between the p:-ascribed and actual aititudes bee
cause of his preoccupation with the checklist and with looking outside

the cockpit,

It should be emphasized that the possible explanation discussed imme-
diately above 1s based not only on evidence that is tenuous, at besz, but
also on the inferences to be drawn from such evidenc. as to what thought
processes were evolving in the minds of the flightcrew. Obviously, such
an explanation is, to a considerable degree, speculative in nature, It
is nevertheless the intent of tha Board that, by including this discussion
in the report, pilots will be alerted against the possibility of lapeing
into such a pattern when utilizing a QFE altimeter setting procedure, We
also hasten to add that, even if {t is assuned that the sequence of events
described in the above discussion in fact occurred, this should be taken
to reflect adversely not on Eastern's system, but rather on the flight-
crew's {mplementation of rhat svstem in this instance, By viitue of
training, experience, cockpit instrumentation, navigational alds, and spe
proach plates, this crew was well equipped to accomplish the approach to
Charlotte safely, and there is no causal factor beyond the flightcrew it~
self which would account for their faflure to do so. This accident exem~
plifies the absolute necessity of strict adherence to prescribed nroce-
dures, particularly those pertaining to alcitude awareness, during an
instrument approach,

Survivability

Thrne major factors made this a partially survivable accidant:

L. The occupiable area of the cabir was compromised when
the fuselage broke up,

2, The intense postimpact fire consumed the occupilable area of
the tail secliion and the entire center section of the cabin,

3, The occupant rastraint systam fafled in many instences,
’ evan though crash forces were within human tolerances.

The tockplt area and the forward cabin were demolished by imsact
with tree.’. The tail section, which included the last ffve rows of pas-
senger saits, is classed as a survivable rrea, Howaver, posterash five
c¢reated & major survival problem in this section,

Bodies of most of the aireraft occupants were found outside two of
the major; sections of cabin wreckage, which indicates that the passenger
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reatraint system was disrupted in these sections during cebin disintegra=-
tion. The exception to the restraint system disruption was the tail sec-
tion where most of the occipants who gurvived the impact died in the poste
crash fira,

Only the flight attendant stationed in the forward cabin was able to
offer assistance tc surviving passengers in escaping from the aircreft,
The captain was killed by impazt., The first officer and the flight at-
tendant in the aft cabin received disabling injuries vhich pravented them
from aiding surviving passengere.

A passenger and the flight attendant in the forward cabin assisted
the first officer in making I'is escape. All three escaped from the air-
craft through the left cockpit 2liding window,

The forward cabin doors were unuseable because :f obstructions amd
the attitude of the aircraft. No deturminstion of the useadbility of the
overwing exi“s covld te miada because of fire damage.

The auwxiliary exit through the tail was operable and, if 1t had been
used, passengers could have cleared the fire avea, The aft cabin flight
attendant was nrobably unable to open the exit because of her injuries,
The passengers i that area also may have bean unable to open the exit
either because of their injuries or because they did not know how to
operate the opening mechanis.a,

Although the sliding window exit on the laft side was the only cocke
pit axit used, the other cockpit window was useable,

All survivors reported that there was fire inside the cabin during
the crash sequence, The Insignificant levels of eyanide found in toxico-
logical examinations indicated that the lethal factor was primarily the
imrediate, inital fuel fire, The effects of the firn were fatal to the
passengers before the cabin interfor materlals had a chance to burn and
generate a significant amount of cyanide gas. Tha fuel, which escaped
from the ruptured tanks, ignited and moved along the ground with the aire
craft wreckage. The fire was concentrated in the center fuselage area,

The response of the fire and rescie equipment was timely, The fire=
fighting and vescue aciivities were performed in an exemplary manner.

2.2 Concluaions

(a) Findings

1. Malfunctions of ground facilities, the afreraft, or its
systems were not a causal factor in the sccident,
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The weather in the Charlotte area was characterized by
shallow, patchy ground fog such that VMC existed above
the fog bank, but that visibility was drastically reduced
within the fog.

Tha approach was flown manually by the first officer, while
tha captain handled radis transmissions and accomplished
checklist items,

The extraneous conversacion conducted by the flighterew
during the descent was symptomatic of a lax atmosphere in
the cockpit which continued throughout the approach.

The terrain warning alert sounded at 1,000 feat above the
ground Lut was not heeded dy the flightcerew,

The alrcraft descended through the final approach fix alti-
tude of 1,800 feet more than 2 miles before the final ap-
proach fix was reached at an airepeed of 186 knots,

The aircraft passed over the final approach fix at an alti-
tude of 1,350 feet (or 450 feet below the prescribed crosse
ing altitude) and at an airspeed of 168 knots, as compared
to the Vpef 8peed of 122 knots,

Required callouts were not made at the final ajrproach fix,
at an altitude of 500 feet above fileld elavatinom, or at 100
feet above the minimum des:ent altitude,

A severe postimpact fire occurred immediately after the
initial impact,

Fatal injuries were caused by impact and thermal tirauma,

The door exits, except for the auxiliary exit in the tail,
were blocked externally,

12, Doubleknit polyester clothing increased the severity of
burns,

(b) Probable Cause

The Natlonal Transportation Safety Board determi'ies that the prob=
able cause of the accident was the £lightorew's lack of altitude awaree
ness at critical points during the approach dus to poor cockpit discipline
in that the oraw did not follow prescribed procedures,
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3. RECOMENDATIONS

On October 8, 1974, tha Board ifasued two safety recommendations to
the FAA (A-74-85 and A-74-86) to initiate ways and means to fimprove pro-
fessional standards among pilots., 1lhese recommendations cited five pre-
vious air carrier approach accidents as examples of a caeral acceptance
of the flight environment, and added that thke Charlotte ci.sh “reflects
once again serious lapses in expected professional conduct.!" The FAA
agrees with both recommendations and is in the process of establishing a
working 1iaison on this subja2ct with both afrline management awd afr
caxrier pilot organizations,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/8/ JOHN H, REED
Chairman

/8/ FRANCIS H. McADAMS
Member

AR, AW 0 By T SO P o b 0 Ll

/a/ LOULIS M, THAYER
fember

1SABEL A, BURGESS
Member

WILLIAM R, HALEY
Member
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APPENDIX A

INVESTIGATION AND HEARING

1, Investigation

The Safety Board was notified of the accident about 0755 on September
11, 1974. The investigation team went immediately to the scene. Working
groups were established for operations, air traffic control, witnesses,
weather, human factors, structures, maintenance reccovds, powevplants,
systems, flight data recorder, and cockpit voice recsrder.

Participants in the on~scene investigation included rapuresentatives
of the Federal Aviation Administration, Eastern Air Lines, inc,, Alr Line
Pilots Association, Douglas Aircraft Company, Pratt & Whitney Alrcraft
Division of United Alroraft Corporation, and the Inteinational Associae
tion of Machinists and Aerospace Workers,

2. Public Hearing

A 3=day public hearing at Charlotte, North Carolina, began on
November 12, 1974, Parties represented at the hearing weret The Federal
Aviation Administration, Eastern Air Lines, Inc., Alr Line Pilots Assocla-
tion, National Weather Service, Professional Air Traffic Controller's
Organization, and the Transport Workers Union of America.
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APPENDIX B

CREW INFPORMATION

Captain Jan:s » Reeves

Captain . .xs E, Reeves, 49, was ersloyed by Eastern Air Lines, Inc.,
on June 18, 1956. He held Airline Transport Pilot Certificate No, 524865
with type ratings in the Convailr 240/340/440, L188 and the DC=9, and come
morcial privileges airplana, single engine land. He had accumslated 8,876
flight-hours as pllot-in-command, which included 3,856 hours in the IC=9,
He completed a 2-day recurrent training on November 26, 1973, His last
proficiency check was completed on April 25, 1974, and his last line
check wes on August 8, 1974, On these checks he was evaluated very good
and excallent respectively, His lust FAA first-class medical certific-
cate was issued on May 13, 1974, with no limitations,

He received a type rating on the =9 on December 14, 1967, An FAA
inspector observed this check, but records reveal that no FAA observation
had been made of Captain Reeves since that date.

Captain Reeves had a rest period of 13% hours befor: he reported for
this trip. At the time of the accident, he had baen on duty about 3 hours,

Fivst Officer James M, Daniels, Jr.

Firet O0fficer Jamas M, Daniels, Jr.,, 36, was employed by Eastern Air
Lines, Inc,, on May 9, 1966, He held commrcial pilot certificate No.
1510710 with multi-engine airplane and instruwent ratings. MHe had accumue
lated approximately 3,016 flightehours, including 2,693 hours in the DC-9,
He completed his last proficiency check in 1 simulator on June 20, 1974,
His FAA firast-clags medical certiffcate was issued on January 25, 1974,
without limitations, It was still valid as a second-class medical certie
ficate at the time of the accident,

Pirat Officer Daniels had a rest period of 61 hours bofore he
reported for this trip. At the tima of the accident, he had bean on
duty about 3 hours,

Flight Attendants

Collette Watson was employed by Eastern Air Lines, In¢c,, on September
11, 1968. Her last recurrent training was completed on July 29, 1974,

Eugenia Kerth was employed Ly Fastern Air Lines, Ine., on January 7,
1970, Her last recurrent training was complated on January 17, 1974,




APPENDIX C

AIRCRAFT INFORMATION

Afrcraft N89B4E, a Douglas DC-9-31, serial No. 47400, was owned and
operated by Eastern Air Lines, Inc. The date of manufacture was ~anuary
30, 1969, and the afvrcraft wus delivered vo Eastern on that date,

The last block overhaul was performed at Eastern Air Lines mainten-
ance facility, Mlami, Florida, January 7, 1974, A periodic service in-
spection (phase-4 check) was performed at the Eastern maintenance fasility,
Atlanta, Georgia, July 1, 1974,

Befoxe takeoff from Atlantd, the aircraft had accumulated 16,860.6
flight=hours.

The weight and balance manifest for this flight indicated that the
alrcraft had been within its weight and balance limitations both at take=
off and at the tiwe of the accident,

There were 7,500 1bs. of jet A-1 fuel aboard the aircraft when it
departed Charleston, The planned fuel burn-off for the flight to
Charlotte was 4,500 1bs. The estimated gross weight, fuel remafning,
ani center of gravity at the time of the accident wers 90,000 1bs,,
13,000 1bs., and 21 percent, respectively,

According to company records, all airworthiness directives were
complied with,

Engine Data
No. 1 Engine

Serial No, P657318D
Total time (hrs,) 14,688
Total thermal cycles 15,585

Time since rastoration (hrs.) 3,610

Tiwa since last shop visit
(hxs.) 943

Thermal cycles since last
shop visit
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APPENDIX D
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EGEND

L1 = 3 x 3" PIECE OF FiBERG LASY
E2-'Yimx 1™ PECE OF AHERDN T8
Lh = SMALL PHCE OF SAMEL
i€ -9 SECTICN OF LINE #CD
13 = FLAP ACTUATOR COVER
=2t HECE OF ALUMINUW
U = SMALLIPKECE, OF ALLAINUM
U« LEFT WINOG OUTIOARD LE SUAY
L« LEFT WANG TP TE
LD« LEFT Wides T3P
LIl = FLAP VANE
L12 e LE SLAT
L13 = SLAT CONNECTOR SEAL
LM = FLA? VANE
L5 = SECTION OF LEE WiING VENT
L= SECTION OF FLaP Y2 £
117 « 3" SECTON OF SPCILER
Li0 « NOSE GELAX ACTUATOR
L1« MO TRUNNION 30LT
L0« ¢ G FLYING GEAR DOOR
L2« NOE GEAR SPRAY DEFLECTOR
122 « SECTION CF AILERON WITH TAB
2= SECUON OF FLAP
L2 = SECTION C¢ LEFT WING DOX SECTION
L25 » NOSE GEAR OO0 CHART
126 » SECTION CF LEAT WING INDOARD SLAY
L27 « $ECE OF LEFT WING LE WITH WING 3N AND SPAR WiN
LM = SECTION OF STR0CTURE WITH $¢AT TRACK ANO ROLLER
L2« $'% 2 MECE OF WING SKIN
130 =9%2" PIECE OF FLSEIAGE SXON
LY « 18T NOSE GEAR DOOR
133 - 418 ASSEMMLY
13« pCROSWITOR
L3« 1ECE OF wHEEL WELL STRUCTURE
L35 » PANEL (717258400
1% = SPCRLE PANEL WITH ACTUATOR
137 « PANEL ASSEMBLY (59260001
8« SECHON OF FLAP ASSEMMLY
129 = SECTION OF FUSELAGE SN
(80 » ATTACHING STRUCTURE FOR LE SLAT TRALK
Ll < HyD, GROUND SEviCE ACCESS COOR
£42 » 172 2 SECTVION OF FUSELAGE SKIN
L€3 « TRM PANEL ASSEMBLY
Léd = $8a) BMLK

L43 = LE SLAY

(48 « PANEL ASSEMALY WITH LE STAT MIXER

142 = LE SEGNMENT OF TE LA

148 - ANTISKID VALVE, NUMEROAK PATIS OF WHEEL Wil

Le? » SECTION OF WING SKIN

L5 = SECTICN OF LE SLAT

L5t = FLAP FAINNG ACTUATOR

152 = 591006%-3 ASSEMBLY

153 « SRACE ASSEMMLY

(54 « SECTION CF LEFT WING WITH FLAP ACTUATCR

155 « SECTION Of FUSELAGE SXIN

15 = 5% 10" SECTION OF FUSELAGE SKIN WITH AIRFLCW Str .1 ATTACHED

£57 + 3= 2 SECHION OF WING SKN

L58 = SECTION OF NOSE WHEEL WELL STRUCTURE

L5 = 1% 2 SECTION OF WING SKIN

(60 = LE SLAT TRACK AND SUPPORT STRUCTUM

Le! « FORNVARD CARGO DOCE

182 « SECTICH OF FUSELAGE SION

133 = COCKPIY AND PORTION OF PASSENGER CABIN

Lo« B d' INBOARD SECTION OF RIGHT WING WITH FLAP ACTUATOR ATTACHED

185 « WING CENTER SECTION

L84 « NC, 2 ENGINE BULLEY COMTAINING P-F SENGR

187 = ENGINE NOYHE COom

L83 « HIGHT MAIN LANDING GEAR

169 « NO, 2 ENGINE

£70 « AFT FUSELAGE SECTION WITH VERTICAL FIN, LEFT “ORTONTAL STAZILIZER
AND NO, 1 ENGINE

R H. sioe 3
R - B a4~ HECE OF CAME GU )

P2 - 66" PIECE OF FIBERGLASS I
A3 = GROUND-AIR ACCESS HAT!
o« LE SLAT

15 - 5710484-431 ASSEMBLY

%6 - FUEL PANEL ACCESS DOt B

17 - ALCESS OOCH

P8 - PRCE OF SLAL

P - GEAR DOCR

RO« SECOON CF LW UPPER LXIN
01 ~ PECE OF RIGHT WING TIP

12 « RIGHT WING WITH FLAP AN
RI3 = 3 SECTION CF NGHT WING ) l

1

R14 = HYDRAULKC ACCESS GEAR DO
P15 = GIGHT MCRIZOMNTAL STAMLIER

K14 = 3F SECTICN CF SPOILER F AN

R17 « tE SLATY

BB = MAIN GEAR HAND PUMP
1N - SKKNOM CF WING SKIN
020 - LF SLAT TRACK

K2V = SLAT SECTION

2 -9 SECHCN CF RIGHT WLNO
k2% = EGULATOR AND ADAPTIR
k24 = SPORER AND ACTUATOR

125 = SMALL SECTIOM OF MAIN S

18 - SPCHER PANEL SECTION

27 - SECTION CF STAT LE :
228 = FREONT SPAR FUEL CUTORK v
129 » SECTON CF MING INBOARS
30 « MULE GEAR OOQR

111 - FuaP YANE

R22 « INECARD SECTON CF LE U4
£33 o BGHT INROARD SECTION OF
4« SECTON CF FRAONT $PAk
235 - VERTHZAL FIN AFT TP FAIR
134 « SECTION CF LE SLATY walH

07 = & SECTICIe CF WING PR 8

138 - FUtLaGE FILLEY JAIING
139 - F(SELAGE TALCOn

159 = SECTICN CF UPER WG SR

) - LEFT MAIH LANDING G2ot .
42 ~ SECHION CF LOWER WING

R4 o RIGHT WING FLAP SECTION &
it o L OF LEST HOBIZONTAL STA
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R« 824" PECE OF CAME CGIAOE
X2 = 678" MECE OF FIBERGLASS PACKING & RUABER SEAL
23 « GROUND-AIR ACCESS PLATE
#4.+ LF SLAY
5 o IO 431 ASSEMMY
18 « FUEL PANEL ACCESS DOCH
27« ACCESS OOCH
K3« PECE OF SLAT
&% - GEAT DOCH
RID - SECTHICN CF Lw LPPER SKIN
- YT, RII - PECE CF HIGNHT WING TP
. C RI2 - MGHT WING WITH FLA? AND SPOMLER
; 13 = 3 SECTION CF RIGHT WING SLAT
R4 - HYDRAULK ACCESS GEAR DOCT FAIMNG
R3S « MGHT HCRITCINTAL STALIZER Wilh ELEVATOR
RIE « 3 SECTICN COF SPOIER FAIRMNG HOMEYCOUMD
A1« LE SLAY
K- u;mn GEAR HAND PUMP
- B9 - SECTHON CF WING SKIN
JATOR ATTACHED B30 = LE S1AT TRACK
: R21 - SLAT SECTION
RI2 - 0 SECTHON OF RIGHT WING FLAP
223 =« REGULATCR AND ADAPIER
11 g; - :mm AND ACTUATOR coar
x- ~ SMALL SECTION CF MAIN $PA
INTAL STABHIZER 224 = SPCILER PANEL SECTION
- £27 « SECTION COF SLAY L
R28 < FIONT SPAR FUEL CUTORF VALVES & FILLER PANEL
229 = SECTRON CF WING RNIOARD TE PANEL
136 - NCSE GEAR DOOR
1)) « FLAP VANE
132 - INBCARD SECTION CF {1 $tAl
K1) o RIGHT INBOARD SECHON OF FLAP AND VANE
R4« SECTION CF FRONT $2AR
K13 - VERTICAL FIN AFT TP FAIRING
234 « SECTION CF tE SLAT WiTH TRACK ROULERS
R27 = &' SECTICM CF WING SPAR
N3 - FUSELAGE FILLET FAIING
B35 = FUEELAGE YAt CONE
R46 « SECTICN CF UPPER WING SKIN
R0 - LEFT MAIN LANDING GEAR
R42 = SECTION CF LOWER WING SKIN
R4) = RIGHT WING FLAP SECTION WITH VANE
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