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i ! NATIONAL TRANSJ?ORTATION SAFETY BOARD 
WAS-GTON, D L  20594 

asyIsED 
AIRCRAFT ACCIDENT REPORT 

Adopted: September 7,1983 
I 

EAsJxRN ATB mEs, me. 
RALEIGH, NORTH CAROLFNA 

BOEING 127-225, N8838E 

NOVEMBER 12,1975 

SYNOPSIS 

About 2002 eat .  on November 12, 1975, Eastern ilir Lines, he., Flight 576 
~ stucic the  ground about 282 feet  short of runway 23 at the Raleigh-Durham Airport, 

Raleigh, North Caroiina, bounced and touched down on the runway, then slid to a Sop off 
i the rfght side of the runway 4,150 feet past the runway threshold. The accident oecurred 
i during an instrument land- system approach when the airplane encountered 
! unexpectedly heaw rain while 100 feet  above the  ground. n.e airplane w a s  damaged 

substsntially. Of the 139 persons aboerd the airplane, eig'ht were Lijmed; one was injured 
seriously- 

Ihe National Trensportation Safety Board determines th&t the probable cause 
I of :he accident was an encounter with heavy rain end associated dowxdrafts and wind 
i shes during the final stages of landkg when the airplane was less then IOG feet above the 

ground. The sudden onset of the meteorological conditions did not allow sufficient t ime  
for tne captei? to  perceive and react  to the effect  of the downdraft and wind shear on the 
arrphne's performance to stop the airpIane's increased rate of descent anc! for the 
airpl8ne to respond before striking the ground short of the  runway. 

1. FNVeSTIGATlON 

Ll E s t o r y o f t h e ~ t  

On November 12, 1975, Eastern Air Lines, Inc., Fli!$t 576, a Boeing 727-225, 
N8838E, operazed as a scheduled passenger flight from Miami, Florida, to Washington, 
DX., with intermediate stops a: Atlanta, Georgia, and Raleigh, North CaroLina. 

Flight 576 departed from Atlanta at 1848 i/ with 139 persons, including 8 
crewinernbers, aboard. It was cleared to  the Raleigh-Durham Airport in accordance with 
a computer stored instrument flight r u l e s  (IFR) flight plan. The flight w a s  uneventful 
until it  approached the Raleigh-Durham area, .wheie several deviations from course 
required t o  circumnavigate heavy precipitation areas southwest of the a&@ort depicted on 
the airplane's weather radar. No areas of heaw pwcipi'ttion or thunderstorm activity in 
t he  immediate vicinity of the R a l e ~ ~ - ~ u r n a r n  .&rport were observed by the flightcrew, 

j either visvally or on tk!e airplane's radar- 

- 1 /  Unless otherwise indicxted, all t imes  herein are eastern standard time, based on the 
24-hwr cb&. 



-2 - 

Terminal information Service (ATIS) 2/  report as fo~ows :  
Duriiig the en route descent for landing, the flightcrew received the Airpor 

- 

Raleigh-Durham Information Oscar, 2253 Greenwich Weather; estimated 

dewpoint, 65; wind, 170° a t  4; altimeter, 29.75. Ekpect LLS approach 
ceiling, 2,000 overcast; visibility 7 ;  light rain; temperature, 69; 

'anding runway 23. S t q e  3 departures advise eharance delivery on 
120.1 of intended heading and altitude. Advise you have 'Oscar'. 

A? 1956:96: Raieigh-Durham Eipproach co,ltrol gave Flight 576 the following revised 
weather: *'. . . 1,000 scattered, measured ceiling 2,000 overcast, visibility - 4 miles." 

&?kg the descent. The briefing included a discussion of the missed approach procedure. 
The captain, who w a s  flying the airplane, conducted M approach briefing 

' h e  fl ight engineer reviewed t h e  first officer's instrument approach chart to familiarize 
himself x i t h  the procedure. 

At 195821, approach control gave the flight further clearance: "Eastern 576, .: 

5 miles r.or;heast of Leesville, 3: contact tower l i9 .3 ."  The first offic-r acknowledged ,~ 

the >ammission and contacted t%e Fhleigh-Durham tower. 

At 1958:35, the tower controile: stated: "Eastern 576 is cleared to land. 
mnway 23. R e  wind is variable 180' a t  4, a?d I have a Queen Air reported strong wind- 
from the left about 20 k:~ a t  between 900 ar.d 1,000 - correction, - and 2 -and 1,200 : 
feet on fine:." A x  195854,  =he first officer repiied: "Okay, thack you sir. It iooks liiie; 
you have cjcite a storm coming your wey." :I 

Tfre ai-plsne intercepted the runway 23 localizer course about 7 miles fromi. 
t h e  final approach fix IFAF). The glide slope w a s  intercepted abodt 1,800 feet m.s.1. 4 / {  
and the  airplane was flown wi th  flaps a t  309 ?he landing reference speed for the?; 
approach was 140 KIAS. During the aF7roach airspeed indications were stabilized and the 
airspeed indiwtor needles did not 'bounce." The highest airspeed indication observed by i 
the flightcrew af ter  t h e  aircraft passed the FAF w a s  1.17 K i A S  The airplane averaged 
about 1.12 KIAS during the final I minute 20 seconds before impacl. >:e sverage KMS j 

from ;ne flight data recorder readout was consistent wi th  the airspeed callout by t h e  ii-st 
officer of  :'bug pius six" at  200054. 

2 

A t  2330:35, the tower controile? reported: "Eastern 576, visibility at  the 
airport now is a mile and threequarter;." A t  2300:43, in answer to a request by the first 
officer. the t o w s  controller stated: "The wind right now is !90°at 5;  it's been holding 
pretty well a t  5 kn." 

At 2001:42, the local controller ard :he bieigh-Durham approach controuer 
assessed the airport visibitity, and at  2002:07, the Raleigh-Dwham approach controller 
said to the !oca1 controller, "-visibiiity three quarters now.!' 

2 /  ATiSThe continuous broadcast of recorded general infornation in selected hizh 
Gctivity terminal areas. "Oscar" 
broadcast when Fiight 576 was on the approach. 

was the phorielic d-signation of information bcing 

3/  Leesville - ti. nondirectional beacon (NDB) which serves as the final approach fis. 
d./ All altitudes are above field elevation unless otherwise indicated. 
- 
-_ 



~ -3- 

i 1,000 f ee t  and at  500 feet. The instrument check indicated that all systems were 
The flightcrew made altitude awareness calls and instrument crosschecks at 

owating normally. At 2001:37, with the airplane about 500 feet above the airport, the 
first officer repeated, "Fi-Je hundred feet ground contact.'' At 2001:46, as the airplane 
descended below the well-defined ceiling of 400 feet, the first officer stated, "There's the 
flashers just ahead." The captaiii said that, following this  call, he looked out, saw the 
approach lights, shortly afterwards the runway threshold, and then the runway lights. He 
was satisfied that the airplane was aligned properly with the runway and was at  the 
correct altitude to complete the approach and landing. 

Flight 576 had been in Light to moderate rain throughout the fiwl approach, 
and the windshield wipers had been used a t  the low setting. The captain called for the 
wipers to be placed at  the high setting at 2001:49, when the rainfall rate began to 
increase. The call for a high setting on the wipers came after the first officer reported 
that the flashers were in sight and after t k s  captain confirmed that the approach lights 
were in sight. %e captain stated that he continued to fly the airplane with reference to 
visual cues for the remainder of the fiight. The rainfall intensity varied, but the first 
officer said that the visibility remained better than 1 mile. 

At 2C51:55, the first officer reported the runway in sigbc. The airplane w&% 
about 200 feet above the runwey. ' h e  crew said that the approach lghts, threshold lights, 
and runway lights were well defined and easily seen, without not:.ceable halo effect Qr 
backscatter. 

The captain said he increased thrust when the airplane was at  200 feet above 
the runway, because he noticed tha t  the airplane w a s  slightly below the glide slope. This 
evaiuation was made from the ian2L-g sight picture and by reference to the raw data from 
the  glide slope. He said he planned to levei tho airplane and to reintercept the glide 
slope. He said he did not make a conscious effort to hicrease the airplane's angle of 
attack since tie still had the threshold and runway lights in sight. Booif; pilots noticed that 
the VAS1 indication was a "pinkish" color, which indicated that the airplane was below the 
desired ILS glidepath. 

officer's panel and observed :he position of the airplane below the glide dope. While 
'Ihe flight engineer, who had been looking at his panel, scanned the f i t  

&Lng so, he heard the calls of the first officer that 'hey were low and that the rate of 
cisscent was  high- However, he s a w  the captain adding thrust to correct the glide slope 
&viation, 2 he did not -2 ?!?e low pmition of the airplane to the captain's attention. Xu 
flightcrew members said that althoug~ the rainfrill was  heavy, the ranway lights remained 
visible. Shortly after the capain began to incress power to return to the  glide slope, the 
first officer stated, et 2002:00, RLOOks to be a !ittle bit low." At this point, the  airplane 
we5 just inside the middle marker,  n_ho!!t I@@ feet  & x u t  the runway. A; 2002:04, the first 
officer s:ated, "Rate of descent too high." He repeated the same cai2 at 2002:05. TI& 
was the  last cockpit comment before the initial impact at 2002:08.5. 

'Ihe first officer said that he never s a w  a rate of desce;lt during the approach 
which exceeded 1,000 fee: per minute (fpm). ???e captain said that he cid not hear the 
first officer's callouts concerning the rate of descent or the airplane's position on the 
glidepath. 

'he captain said that a t  100 feet, the crosswind increased and he adjusted the 
airplane heading to the left to maintain runway alignment- The flight data recorder 
showed a 2 O  heading change to the left. Almost simultaneously with his course adjustment 
to correct the drift, the captain lost all forward visibility ils the windshield became 
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"opaque" and t h e  external light glare became ?brilliant." He described the situation 

his words, "the bottom dropped out." He stated that he  started adding more thrust as 
these events developed. However, he was unable to recall the  amount of added thrust- 
me captain stated that he had not considered a missed approach before encountering the 
heavy rainfall. The approach to runway 23 had been routine, and the airplane w a s  almost 
to the runway threshold before any significant change occurred in the meteorological 
conditions. 

encountering "a wall of water" and, that the airplane developed an excessive sink rate; 

?he flight engineer said that his forward visibility "went t o  nil" and that he did 
not =e ar?y lights un?il the airplane passed over the green threshold lights. The first 
officer said that he lost forward visibility a t  the  i,OOO-foot approach light bar and that his 
visibiCty WBS limited to three or four approach light bars ahead of the airplane. He said 
that he did not have any sensation of a downdraft; however, at the time, he  felt 
uncomfortable and thought a missed approach should be started. 

The capt8in said that he was "caught totally una.ware" by the sudden sinking of 
the  airplane and the loss of visibility. .% he added more thrust, he  ''pulled b8.Ck on the 
yohe in an instinctive manner and almost simultaneously I felt the main gear catch." He 
further stated tha t  he  knew the airplane was over the  runway and in line with the  
centerline. When the  binding gear hi; the ground. he thought he  bad caught the lip of the  ; 
runway. .As a result, h e  "had t h e  thought that I did no? wan: to :ry to  go around." He then - 
reduced power on the engines. 

The first officer and flight engineer ssid tinat the airplane continued t o ;  
descend a i ter  the captain added thrust. ?he captain said the intense rah>, the loss of ::. 
outside vkibiiity, the increased thrust,  and the airplane's contact wi th  the  ground'] 
occirred almost simultaneousIy. Contact was made 282 feet short of t h e  threshold about T 
6 feet below the runway touchdown zone elevation, at an indicated airspeed of 147 icns. L 

'Ihe fLightcrew believed that rhe airpiane would land OR the runway, or at most i 
xvera! feet  short of :he tkireshold. 'Ihe first officer beiieved thi,t the a i - p h e  had made 1 
e pyematiire touchdown on t h e  runway. The crew described the first ground contact as 
f i rm or "stiff," and the t ravel  down the runway as "rough." They believed that a tire, or .:" es, had blown. 

Ihe captaL? wid that ef ter  the aifpiene struck tiie ground, it continued 
fc?we.rd and energed from the '%heavy rain" a t  the  runway threshold. He could then see 
the entire leng?h ~f ?hs  runway. He depioyed ?he grwnd spoilers and placed t h e  Nos. 1 
anb 2 engines into reverse thrust. 'Ihe KO. 3 ergine thrust reverser had been deactivated 
before t?is f:igbt. His concern a? that time was stopping the  airplane on the we t  runway. 
He did not have whce! braking end ordered the antisitid system turned of:. He stated that  
he did no? have directiofial controi problems; howev,??, whiie rhe airplane's iongitudinsl 
axis remained aligned with the runway, the airpiant! drifted off rhe right side of the 
riinway a.nd stopped with a portion of the left wing extended over the runw"y, about 4,150 
fee t  from :he runwey threshold. ?he captain pulled the fire-contro:ifiuids shlltoff handles 
and turned the  emergency lighti.ng switch on. 

lfie flight enginzer wen: into the passenger cabin area to assist with the 
evmuation ~f ?ne passengers. He !ef: the eirpiane from ti?e forward left dc-i. and found 
:fie escape slide wet ar~d very fast. 
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i Shortly thereafter, the pilots left the cockpit and found that the passenger evacuation was almost complete. They verified that all the occupar.ts had evacuated the 
airplane, then departed by the forward door slide. 

An Eastern Air Lines k i n g  727 captain had landed on runway 23, 18 minutes 
before Flight 576. Ihe visibil:'.y during the final approach w a s  about 5 miles with light to 
moderate rainfall. ?he captain maintained a IOo to 13Odrift correction to the left. A t  
300 feet, he saw the VAS1 lights change rapidly to red. He immediately applied thrust and 
pulled back on the control wheel. A t  the same moment, the Ground Proximity Warning 
System activated. ?he captain regained the proper glide slope and completed the landing. 
Neither pilot recalled a sudden :'seat of the pants" sensation of an increasing rate of 
descent. 

At  the time of the accident, a commercial pilot was standing by a hangar 800 
feet to 1,000 feet from the threshold of runway 23. He estimated the airport visibility as 
one-half to three-quarter miles with rainshowers. The rainshowers were initially light b u t  
rapidly increased to a moderate and then heavy rate. ?he winds were from the southwest 
at 10 to 15 knots wi:h gusts to  20 knots. He first observed Flight 576 about onequarter 
to one-half mile from the threshold. As he watched the airplane, he concluded that it 
would not be able to make t h e  runway sine? it began t9 settle toward the ground. He 
heard a 'large increase of power" and he observed the airplane at a high angle of attack. 
He then saw the airplane hit the ground. He stated that a few minutes after the accident 
the wind became calm. He noted about 1 inch of standing water on the runway. 

A second witness, also a pilot, reported that the rainfaLl increased from light 
to a 'hard downpour, accompanied by lightning and Tasting winds.!' When he first observed 
the airpkre, it appeared to be on a normal approach path to runway 23. He looked away 
for "only a few seconds." He looked back and saw the airplane had ',t,ecome too !ow for a 
normal approach to th i s  runway." He heard turbine engines spool up and saw the airplane 
:eve1 off, but the rate of descent did not slow appreciably, and he saw the airplane hit the 
ground. 

A pgot in a light airplane was in the runup area near the threshold of 
runwsy 23 at :he time of the accident. He said that jus t  before Flight 576 hi t  the ground, 
*&e magnitude of the wind gusts made it difficult for him to hold the control wheel of his 
airplane. He ned mly a momentary glance at Flight 576 as it slid past his airplane. He 
said th&t the heavy rainfall obscured his vision. 

latitude 35O 5Z'N and longitude 'i8°47'W. 
The accident occurred at night, at an elevation of about 436 ieet m.s.1.: and at 

1.2 hjuries to Persons 

1.3 

Injuries Crew 

Fatal 0 0 
h'onfatal 0 8 
None 8 123 
Total s 131 

Damege to Aircraft 

Tne airphne was damaged substantially. 

- Passengers 

- 

0 
0 
0 
0 
- 
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l.4 otherl33mam? I 
Ihe localizer antenna for the instrument ianding system (1s) of rr;j:way 05 

was damaged substantially. The antenna is located about 400 feet before the approach 
end of runway 23 and is aligned with the runway centerkt?. Cer'terline monitors and 
width monitors for the II.§ localizer, located 260 feet before the threshold, wee 
destroyed. 

Five approach lights, located 200 feet  before the threshold, wfxe destroged. 
Two runway threshold lights and some blue taxiway lights on the right side of runway 23 
were  broken. 

1.5 Crew h-hrrnation 

The three flight crewmembers were properly certificated for the fiight. (&e 
appendix B-f 

1.6 

'h? airplane was certificated, equipped, and maintained in accordance with 
Federal Aviation Administration (FAA) requirements. ?he airplane was configured for 
instrrlIation of a ground proximity warning system; however, because of a manufacturing 
delay, the hardware for this airplane had not been delivered to Eastern Air Lines- 

"he airplane w a s  not equipped with an aural radio altimeter signal. 

The gross weight and c-g. were within prescribed l imits  for both takeoff and 1 
landing. At the time of the accident, about 17,000 pounds of Jet A-1 fuel was on board. 1 
(See appendix C.) 

L7 Meteorolq$cal Information 

The terminal forecast for Raleigh-Durham, issued by the National Weather 
Service (NWS) at Raleigh, on November 12, 1975, and valid for 24 hours beginning at 1700 
was, in part: 

1700 - 2200: 1,200 feet scattered, 2,000 feet overc,?st, wind -- 180°at 

fog; chance of visibility - 1/2 mils, thunderstorms and heavy rain 
10 knots; occasionally, 800 feet overcast, visibility - 3 miles, light rain, 

showers. 

The official NWS surface weather observations at Raleigh-Durham Airport 
near the time of the accident were as follows: 

- 1955: 1,000 feet scattered, measured 2,000 feet overcast, visibility -- 4 
miles, moderate rain, fog, temperature - 6 7 T ,  dewpoint - 66OF, wind 
160'at 5 knots, altimeter setting 29.72 in%. 

2004 - Special: Partial obscurationt estimated 500 broken, 1,500 feet 
overcast, visibility - 3/4 mile, heavy rain, fog, wind - 160°at 6 knots, 
altimeter setting - 29.73 inHg, runway 05 RVR - 4,000 feet variable to 
6,000 + feet, rain and fog obscuring 4/10 of the sky. 
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2009 - Local: Partial obscuration, estimated 500 broken, 1,500 fee t  
overcast, visibility - 314 mile, heavy rain, fog, wind - 190 at 8 knots, 
altimeter setting - 29.73 in&, mnway 05 RVR - 4,000 feet variable t o  
6,000 + feet, rain and fog obscuring 4/10 of the sky, lightning in clouds 
and cloud-tovound west. .&craft mishap. 

The rainfall rate  measured at the airport between 1957 and 2000 w a s  about 

2001:57 and 2003:OO. 
7 Liches of rain per hour. ?his rate decreased to about 1.7 inches per hour between 

- 
runway 23, and 500 feet t o  the north of the runway centerline. Witnesses iocated about 

rne CiiC~ei%zi 3air Gauge was located 3,700 feet southwest of the threshold of 

final approach, the  rainfall increased from a light, steady rain to a heavy downpour in a 
800 feel to 1,000 feet from the runway 23 Lkeshold reported that es Flight 576 was on 

short period. Witnesses also estimated the winds at 10 t o  15 knots with gusts t G  20 knots. 

A WRS-3 weather radar set is located at the NM'S station at the Raleigh- 
Durham Airport. It is an obsolete system used only for Local information. A Line of 

accident. ?he Line extended from the northwest to the southwest of the airpori; however, 
eonwctive activity was observed on this radar by the observer on duty at the time of the 

significant weather cells were not portrayed. No official reports are made or required 
using information observed on this weather radarscope. This information was not 
transrrritted, nor w a s  i t  required to be transmitted, to any  other agency. 

1.8 Aids to Navkation - 
?he Raleigh-Durham Airport is equipped with &? ILS far runway 23, with an 

inbound course of 229O. 'Ihe Leesville NDB is located on the inbound course 4 nmi from 
the thveshold of runway 23, and is the FAF for the approach. 

"he al?itude at the FAF is 1,800 feet m.s.1. (1,365 feet above t h e  touchdown 
zone) and the glide slope is intercepted just before crossing the Leesviile NDB. ?he glide 
slope crosses the NDB at 1,785 feet m.s.1. (1,350 feet above the touchdown zone). 
Decision height for the approach is 200 feet. 

There were no reported discrepancies in the  navigational aids at t h e  time of 
the  accident. Postaccident flight checks of t h e  ILS, the VAS4 and the NDb showed no 
indications of malfunctions or misalignments. 

1.9 Communications 

No air-to-ground communication difficulties were reported. 

1.10 Aerodrome end Ground Facilities 

7,500 fee? long and 150 feet wide. The published elevatior, of the touchdown zone is 
Runway 23 at the Raleigh-Durham Airport, an asphalt surfaced runway, is 

435 feet m.s.1. 'Ihe runway is equipped wi th  high intensity runway lights, medium 

side of the runway. .4L1 runway lights, approach Lights, and the VAS1 were illuminated at 
intensity approach iights, runway alignment indicator iights, and a type-A VAS1 on the lef t  

t h e  time of t h e  accident. 
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1.11 plipht Recorders I 
The airplane was equipped with a Fairchild "ode1 A-100 cockpit voice 

recorder (CVR), Serial No. 740. ?he CVR was not damaged, and the  tape w a s  read out 
withoit difficulties. 

?he airplane was also equipped with a Sundstrand Data Control, Model 
FA-542, flight data recorder (FDR), serial No. 1304. ' he  recorder and foil medium were 
ilndamaged and all parameter traces had been recorded clearly a1d actively. 

'he  FDR showed thet the airspeed on the final approach varied from 140 knots 

?he rate of descent remained fairly constant at between 650 fpm anC 700 fpm until  about 
to 145 knoZs until about 300 fee: and had increased to about 147 knots at initial impact. 

100 feet. During the 5 seconds. before impact, the FDR showed that the average rate of 
descent was 1,260 fprn, with an airspeed of 145 knots. This airspeed and descent rate 
equalled a Cight path angle of about jo. Ground damage and marks on the ILS glide slope 
shack indicated a glidepath angle of about 2.5Oat impa?t. ?liis angie could be produced by 
a rate of descent of 640 fpm at 145 knots. 

Both recorders were located in the aft section of the airpiere fuselage. Data 
from the FDR and the CVR were correlated into e descent profile. (See appendix D.) 

1.12 Wreckage 

The airplme first struck the LLS localizer antmna screen for runway 05, which 
is located 400 feet before the threshold of runway 23. n e  top 2 feet of the parallel 
antenna screen wires were severed. The eIevation of the top wire was about 430 feet 
m.s.l., about 1.5 feet below the runway threshola elevation, end abodt 5 feet below the j 
touchdown zone elevation. An antenna dome was also damaged. (See appendix E.) 

The main landing gear tires hit the ground first-about 282 feet short of the j 
runway 23 threshold. 'he  elevation of the ground marks was ebour 425 feet m.s.1. about 
3.5 feet beiow the elevation of the runway threshold, and about 6 feet below the elevation 
of the touchdown zone. ?he airplane's angle of descent between the broken ILS localizer 
antenna domes and ?he ground ma.rics was  about 2.5O. 

After it first contacted the ground, the airplane agriin became airborne; 
however, its second touchdown point could not be determined. Because of the first ground 
contact, both main landiilg gears and the Xo. 3 engile separated from the aircraft. n e s e  
components continued down the runway and came t o  res? between i 215 feet rind 1,609 
feet from the runway threshold. 

and off the right side. It left the runway about 3,250 feet from the threshold. %e air- 
After its second contact with the ground, the airplane scd down the runway 

plane stopped about 4,150 fee: beyond the threshole and about 33 feel off the ri@t side of 
the runway. 

The nose &ding gear remained on the airplare; the tires were fiat. Portions 
of both main landing gear support structures, the left i&oard, mid-inboard, and the mid- 
trailing edge grips; the airsteir handrails; and airs?ak controi access penei were found 
between the point of the first grourd contact and the runwey threshoic. 
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There was no evidence of a failure of the airplane's systems, structures, or 
powerplants before impact. All of the high lift wing devices were found fully extended. 
The measurements of the outboard trailing edge flap jackscrew showed that the flaps 
were extended 27.5'on the left wind and 28O on t h e  right wing. 'The airplane's fuel system 
remained intact. 

1.13 Medical  and Patho@$& Information 

Eight persons were injured during the evacuation. One passenger sustained a 
fractured right ankle and was hospitalized; injuries to the remaining seven were minor. 

There was no fire. 

A witness said that when he saw the airplane strike an object short of the 
runway threshold, he elso saw a burst of fire of very short duration near the No. 3 engine 
at the rear section of the aircraft fuselage. 

According to a report of the crashlfirelrescue operation, the control tower 
initiated the crash alarm at  2006 and the firs: vehicle responded at 2007. At  2008, the 
control tower sent ambulances to the accident scene; three units responded. 

1.15 Survival Aspects 

This was a survivable accident. The cabin and crew compartment remained 
intact; the fuselage and cabin floor did not deform substantially. 

Because ihe airplane came to rest in e level attitude, the occupants evacuated 
quickly and without difficulty. 'Ihe evacuation was completed in 1.5 minutes; all f0.x exit 
doors and the overwing exits were used. ?he four escape slides deployed properly; one 
slide lighting system malfunctioned. Ail airplane emergency lights operated normally, 
except for the unit located above the main cabin door. 

1.16 Tests and Rgearch 

None. 

1.17 Other hformation 

1.17.1 -ern Air Lines, Inc., Fli@t 738 

Durham Airport, about 14 minutes before Flight 576. The Safety Board obtained its FDR, 
Eastern Air Lines Flight 738, another being 727-225, landed at Raleigh- 

read it out, and compared the traces with those obtained from the FDR readout for 
Flight 576. 

Both FDR altitude traces disclosed similar flight profiles until about 100 feet 
above the runway surface. ,4t that point, Flight 738's rate of descent decreased to near 
zero. 
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The captein of Flight 738 said that he was alerted to a descent below the gtide 
slope by a change in color of the VAS1 and an aural warning from the Ground Proximity 
Warning System. He took control of the airplane from the first officer and completed the 
approach and landing. 

1.17.2 14 CFR Part 91 - Jnstrument Plipfrt Rules 

With regard to descent below minimum descent altitude (MDA) or decision 
height (DH), 14 CFR Si.Il?!b! states: 

Descent Below hlDA or DH No person may operate an sircraft below the 

decision height unless- 
prescrioed minimum descent altitude or continue an approach beiow che 

(1) 'IXe aircraft is in a position from which a normal approach to 
the runway of intended Ianding can be made; and 

(2) The approach threshold of that runway, or approach lights or 
other markings identifiable with the approacn end of that 
runway, are clearly visible to the pilot. 

If, upon arrival et t h e  missed approach point or decision height, or a t  any 
time thereafter, any of the above requirements are not met, the pilot 
shall immediately execute t h e  appropriate missed approach procedure. 

1.17.3 FAA Advisory Circular No. 91-25A 

FAA AC No. 91-25A, dated June 22, 1973, "IXISS of Visual Cues During Low 
Visibiiity Landings-Discussion," reads as follows: 

Secome available during the approach. A t  the DH or MDA the pilot 
Pilots conducting instrument approaches utilize visual cues as they 

should, however, be asare that due to shallow fog,  snow flurries, or 
heavy precipitation, these cues may be lost after descent below t h e  DH 
or XDA. If visual cues are lost after DH or MDA, the pilot should 
execute the appropriate missed epproach procedure as required by 

executed, involve Little loss of altitrtde below the altitude at which the  
Federal Aviation 1tegula:inns. Missed approaches, when properly 

missed approach is "started." 

1.17.4 %ern Air Lines Rocedures 

Tne following is cxcerpted from the pertinent Eastern Air Lines, B-727, Flight 
Operations Manual, Enroute Operation Section (Altitude Awareness Call-outs) and B-727 
Flight %lanual, Sormal Operations (Callouts as Required), Revision 147; dated October 21, 
1975: 

During approach, the g o t  flying* will call out: 

When IFR: 

Altitude crossing FAF (Le., OM, VOR, etc.) above field level (AFL), 
1,000 feet above fieLd level. 
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-Any significant deviation below 1,000 feet  shouX be &mouneed. 
Immediate corrective action will  be *&en, or tle appnach abazdoned. 

103 feet  above DH or M D k  
Minimums (DH or ?ADA) 

*me pilot not flying will verbally acknowledge all cakuts. Ir! acdition, 
he will cancel the terrain warniqg system when necessary. 

?he second officer will  serve as an additioaal backup. -.e pilol!s) EO: 
flying wiU chaIIenge the absence - of m y  ceUoilt. 

The fouowirg company h'OTAS2 (?iotice to -&m2en) issued 0C:okr 22, 1975, 
was a:+&ched to flight papers for every fliFht between Oct&er 23, 1975, and 
November 27, 1975: 

Important all flight crewmembers review new altitude awareness cellwt 
procs as described in Yol. one, rev. 174, Page 4-1-12 ant? in the latest 
revision to each airplane flight manual, aU. dated l Q ! 2 l ! i 5 .  -io note 
changes in pre-takeoff and approach brief22 as described 21 norma! 
operation and xXght training sections of a2 S F F k  

Missed Approach 

By definition, a missed apprmch and a rejected 'mdirg are two separate 
maneuvers. The procedures for execution of these ~ W G  nanerrvels are 
identical. 

To initiate & Missed Approach or Rejected Lmding: 

Apply takeoff thrust. 
Rotate to 8'nose up - stop descent. 
Flaps 25'. 
Positive rate of climb - "Gear Up." 
Airspeed - Vz to V2 + 1OK. 
Clean up as In normal climb. 
Follow published missed approach procedure. 

'fie following item is excerpted from the Eastern Xi Lines Company 
Training Manual: 

k n d  ings 

B. The recommended approach and landing procebu-es consists 
primarily of the following: 

1. Aim point or point of intended landing 1,000 feet beyond the 
runway threshold. Touchdown should occur a? & ' point 
between 503 feet and 1,500 feet inside the runway threshold. 

2. Stabihze4 approach from the outer marker or 1,000 feet 
depending upon tie type cjf approach being made. Gear and 
flaps extended, stabilized on desired speed, rate of descent 
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1.18 

between 500 and 700 FPM. A rate of descent in excess of ( 
1,000 FPM is considered undesirable and must be corrected 
prior to 500 feet hbove the field or a missed approach 
executed. 

New Investigative Techniques 

None 

2. ANALYSIS 

2.1 General 

The airplane was certificated, equipped, and maintained according to 
regulations. The gross weight and c.g. were within prescribed limits during the approach 
to Raleigh-Durham Airport. 

The Safety b a r d  concludes that the airplane's powerplants, airframe, 
electrical and pitotktatic instruments, flight controls, and hydraulic and electrical 
systems functioned properly and were not factors in this accident. 

The flightcrew was certificated and qualified in accordance with company and I 
FAA requirements and regulations. 

2.9 Ihe Weather 

"he weather in the Raleigh-Durham Airport area 'Nas substantially as stated in : 
the NWS forecast whi.;h included thunderstorms and heavy rain showers. However, tne 1 
actual conditions ercsuntered by Flight 576 were far worse than the general weather { 
reported to the.flightcrew when it first contacted the ATC at the airport. 

1 

The weather over the approach end of runway 23 deteriorated rapidly as Flight 

corroborated by the flightcrew statements, the observations of witnesses, and significant 
576 progressed down the approach path for landing. The rapid deterioration w a s  

differences between the weather observations taken at the airport at 1955, and those 
taken at 2004 and 2009 by NWS weather observers. Moreover, a measured rainfall rate of 
about 7 inches per hour between 1957 and 2000 at a point 3,700 feet southwest of the 
accident site supports the statements of the flightcrew and the ground witnesses that 
there w a s  very heavy rain near the threshoid of runway 23 just before the accident. 
Although the rainfall rate decreased to about 1.7 inches per hour between 200157 an6 
2003:00, at  the measurement site the rainstorm was observed to move generally from 
west to east. Accordingly, the rainfall rate recorded between 1957 and 2500 at the 
measurement site w a s  consistent with similar rain conditions having been encountered by 
FTight 576 near the threshold of runway 23 about 2002 hours. Consequently, the Safety 
Board concludes that Flight 576 encountered heavy rain, which probably included 
downdraft activity and a horizontal wind shear as it descended below decision height (DH) 
for landing. The intensity of the heavy rain, coupled with the suddenness with which the 
rainfall increased, caused the captain to rapidly lose visual contact with the runway just 
as ?he airplane approached the runway threshold, and he apparently did not regain 
fo2ward visibility until after the airplane struck :he ground, bounced, and touched down 
past the runway threshold lights. 
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The Approach 

Thworrelat ion of the CVR and the FDR data indicate that the ILS approach 
t o  runway 23 w a s  stable until the airplane neared DH. The airplane had been slight:;? 
below the glide slope just befme the first officer reported the "flashers just ahead," at 
2001:46, and the  airplane was  then slightly above the  glide slope until 200155,  when it 
returned to the  centerline of the glide slope. About the time the first officer stated that  
the runway was in sight, the airplane w a s  about 250 feet  above the runway elevetion. 
When the airplane passed through DH, it was abwdt 5 feet below the glide slope. At  
2002:00, when the  first officer said "Looks to be a little bit low," the airphne was 10 t o  
25 f e e t  below the glide slope, end its rate  of descent began to increase rapidly. At  
2002:04, when the airplane w a s  less than 100 feet above the runway, the first officer 
Called "rate of descent io0 high.'' He immediately repeated the call. According to the 
cap?_sin, he  increased thrust at DH, and as the airplane sta.-ted t o  correct t o  the glide 
slope, tte zirplane entered a "wall o€ v-xtei-" and continued t o  descend. Tne captain 
continued to increase thrust but the airplane struck the ground. 'Resf: actions and 
conditions were confirmed by tne first officer and the flight engineer. 

The evidence established t h a t  the  flightcrew acquired sight of the flashers, the 
approach Lights, and finally the runway lights as the airplane descended from about 380 
feet So about 250 feet. Further, the runway lights remained visible to t h e  flightcrew until 
4 to 6 seconds before impact, when, while at an altitude of less than 100 feet above the 
runway, t h e  airplane entered the  heavy portion of the rainstorm. Consequently, the 
Safety b a r d  concluded that the heavy rain caused the  flightcrew to lose sight of the 
runway imrnediateiy, while t h e  downdrafts and horizontal wind shear associated with the 
heavy rain resulted in a significantly increased rate of descent. 

'he Safety Board concludes that the heavy rain w a s  accompxnied by 
downdrafts and horizontal wind shear, aithough it was riot able to calculate their 
magnitude. Therefore, the Safety Board concludes that when Fiight 576 suddenly entered 
the heavy rain area, it encountered changes in wind which hampered the effectiveness of 
:he captaint; efforts to maintain a prcper descent profile during the  very Iast portion of 
the approach. Consequently, the captain probably failed to perceive promptly the onset 
of the increased descefi? rate which resulted from the adverse winds because of the 
conctirrent loss of visual references. 

Once the airplan? encountered the heavy rain, the captain had very few 
seconds to take corrective action. The airplane w a s  less than 100 feet aSove t h e  runway, 
and the  c a p a i n  had transitioned from instrument references to visuai refe-ences to 
complete the landing. The FDR and CVR indicate tha t  the captsin had between 4 and 6 
secmds to correct the  airplane's flight path if h e  was to avoid a crash. fr !  that  time, he 
Sa3 to  irs.nsitic,n t o  the flight instruments, anelyze the magnitude of the situation, make a 
decision ,with respect to landing or go-around, and initiate the appropriate control actions. 
Assuming thet the captain could have reacted to the  situation properly in 4 t o  6 seconds, 
fiere was the further problem of the airplane's response time to the control actions 
initiazed hp the captain. 

Safety b a r d  and by consc1:ants who haje examined this subject, indicate that  between 
Studies of reaction t ime  requirements for piiots iz similar situatiops, by the 

2.5 seconds and 3.8 seconds are necessary from reCognitiOR of the even: tc movement of 
airplane controls. During this period, t h e  flightpath of the airplane, however, would 
continue to respond to the adverse weether conditions uc t i i  :he captaL? initiated 
appropriate control wtions to cornplete the landing OP IO beg& e missed approach 
procedure. 
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The observations of the witnesses, the statements of the flightcrew, and thd 
FDR recording of the airplane performance indicate that the captain began to react to 
the effec?s of the changing eaather conditions on t h s  airplane just before impact. ?he 
witnesses reported hearing an appiication of engine power and observed Flight 576 rotate 
to a nose-high attitude. 'Tbe FDR trace showed that during the last 5 s ,-ends of flight, 

showed an impact angle of about 2.5*. The difference between the average glidepath 
the average flight path angle was about 5 9  However, groti.ld damage and markings 

angle or' about 5' and the impact angle of about 2.5O indicates that the captak had 
initiated action to rotate the airplane and that the airplane had begun to rotate. 
Additionally, t h i s  maneuver was verified by witnesses. Xowever, the airplane struck the 
ground before the descent could be stopped. Consequently, the Safety Board concludes 
that once the airplane encountered an unexpected heavy rainstorm and downdrafts while 
less than 100 feet above the runway, insufficient time was available for the captain to 
react and the airplane to respood to avoid impact with the ground. 

Another factor which might have affected the captaiii's perception of the 
airplane5 altitude in relation to the runway was the refraction of light through the water 
on the windshieit. The effect of a heavy film of water on the windshield is to cause a 
downward refraction of the pilot's line of sight to the runway. The FDR trace indicated 
that the airplane vient below the glidepath after the captain transitioned to visual cues. 
'%his could have been the result of the approach and runway lights appearing to be higher 
z n m  their actual elevation. Consequently, it is possible that the captain was misled 8s to 
the actual eltitude of the airplane and that he thought he was higher, which resulted in his 
allowing the airplane to descend below the glidepath. Moreover, he was using the VAS1 as 
a visual reference and the limitations of the ?AS1 would not have permitted immediate 1 
recognition of either the descent below the glidepath or the imreasing descent rate. 

The captain said that when he noted the position of the airplane below the 
glide slope by reference to  the ILS display, he added power to level the airplane and 
regain the centerline of the glidepath. About the same time, the first officer made a call 
concerning the  position of the airplane below the glide slope, followed by a call about the 
rate of descent. The captain stated that he did not hear the cslis of the first officer, 
even though they were ciearly.noted on the CVR. However, since he was already aware of 
the posi?ion of the airplane and was concentrating on putting the airplane back on the 
glide slope, i t  is not likely that the calls, even if heard, would have stimulated the captain 
to take more aggressive action. 

2.4 

Eastern Air Lines procedures required that the pilo? flying the airplane make 
specific altitude calls and that the nonflying pilot and the flight engineer monitor the 
altitude ea'& to further assure that proper altitude awareness is maintained in the 
cockpit. In t h i s  accident, the captain made the first altitude call of "2,000 feet" at 
1959:43. At 2000:03, the captain stated "Eighteen hundred's our.. .-yep" The required 
caii was the final approach fix (FAF) at 1,785 feet. I t  appears likely chat the captqin's 
altitude call at 2000:03 was the glide slope intercept altitude, while the first off!<.* :.Is 
call, at 2000:21, "giide slope cap both sides" was the actual crossing of the FAF. AIth;.!:gh 
the captain, under Eastern Air Lines prccedures, was required to make the FAF callout, 
he apparently anticipated the call and w a s  conscious of the proper altitude before the 
airplane reached the FAF. Once the first officer noted the glide slope capture at the 
FAF, and then reported the passing of the FAF to the tower at 2000:28, the checklist 
requirement had Seen met, although it was done by the first officer rather than the 
captain. 
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According to the procedure, the captain was required to nske another altitude 
awareness call a i  1,000 feet above the airport. However, at 2000:49, the terrain warning 

~ system sounded, which indicated that the airplane was about 1,000 feet above the airport. 
Four seconds later, the first officer said "one thousand feet." Tnis call w a s  followed by 
the second officer's statement of "one thousand feet.'! 'Ibis again was an altitude call by 
the first officer that should have been made by the captain. It w a s  possible that the 
captain was too busy or too engrossed in the approach to make the prescribed altitude 
calls. However, it w a s  also possible that the first officer made the c a b  as the airplane 
arrived at the appropriate altitude either because he was waiting to reach that point or 
because he wanted to relieve the captain's workload. In either case, although the captain 
did not initiate the required calls, the proper altitude checks were made. 

A t  2001:34, the first cfficer called, "five hundred feet, ground contact." 
i Shortly afterwards, the captain said he had visual contact with the flashers, the approach 
~ lights, and the runway environment. He continued to fly the airplane with reference to 
j visual references, and he did not make the required can of "100 feet above decision 
~ height" or "decision height." Moreover, the first officer aid the flight engineer did not 
~ challenge the captain's failure to make either of these callduts. Although the first 
officer's calls concerning the airplane's position OR The glide slope, and the rates of 

~ descent, as well as the captain's and the flight engineer's staternents about observing the 
i airplane go below the glide slope, indicate that the flightcrew did monitor the 
irstruments, the calls of 100 feet above DH and at DH were checklist items and should 
hsve been observed by the flightcrew. The captain had begun to fly the airplane by visual 

,, references before he reached 100 feet above DH; however, the meteorological conditions 
were marginal, and the Safety Board believes that it would have been prudent to complete 
the requrred checklist calls, if for no other reason, in order to establish the airplane at a 

'specific point and altitude in the final approach sequence. 'Ihe fact that the approach was 
being conducted at nght was further reason for the entire checklist to be followed. 'Re 
checklist cailwts were a backup to the flightcrew to confirm their observations of the 
position of the airplane et times during the instrument approach, and as a result, were not 
items which should have been arbitrarily discounted. Although the absence of the callouts 
does not appear to have had an influence on subsequent events, a reminder to the captain 

process. Further, although the deviations from the approved checklist did not contribute 
that the airplane was below DH might have iniluenced his subsequent decisionmaking 

to the eccidext, they indicate a lack of discipline which is not professional. 

3. CONCLUSIONS 

3.1 Find- 

1. There was no evidence of preimpact structural failure, fire, or fligt.: 
control or powerplant malfunction. 

2. The flightcrew did not accomplish ail checklist items which related to 
altitude awareness; however, members of the flightcrew did monitor the 
altitude of the airpla!!e and the flight instrumenrs during the final 
approach. 

3. The deviations from the checklist did not contribute to tho aceiden:. 

4. 'Ihe ixtrument approach was stable and ur,even:fui until the airplane 
passed decision heigh?. 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

The general weather forecast was substantially correct; however, th 4 
localized weather encountered by Flight 576 while on final approach w a s  
much worse than was reported on the Airport Terminal Information 
Service. 

Air traffic control (ATC) personnel a: the Raleigh-Durham ATC facility 
were not zware of the rapidly deteriorating weather conditions in time 
to warn the flightcrew. 

-4bou: 1957, heavy rain moved across the airport toward the approach 
course to runway 23. 

The weather conditions changed rapidly after Flight 576 passed decision 
height. 

?he airplane encwntered an unexpectedly heavy rein with associated 
downdrafts and horizontal wind shear about 100 feet above the ground. 

The magnitude of the downdrafts and wind shear could not be determined 
from the available information. 

The rainfall rate may have been as high as 7 inches per hour when: 
Flight 576 encountered the heary rain. 

'Ihe captain observed the descent below glide slope caused Isy the initial: 
i 

encounter with ihe heavy rain and responded by ridding thrust. 

The flightcrew lost forward visibility rapidly when the airpltme entered: 
the heavy rain. 

The captain XES not aware of the magnitude of the downdrafts and 
horizontal wind shear, with the result that he initially applied the thrust 
he believed necessary to maintain the glide slope. 

The rate of descent incressea rapidly after the airplane encountered the 
heavy rain despite the addition of thrust and the upward rotati,on of the 
airplane by the captain. 

%e caplair, he? tess than 6 seconds to correct the airpianef flightpath if 
he was to avoid the airplane hitting the ground. 

?here was insufficient time for the csptain to react and the airplane to 
respond to prevent the airplane from striking the ground af.ler the 
encounter with the heavy rain when the airplane was less than 130 feet 
above &he ground. 

3 2  Robable Caw= 
The National Transportation Safety Boerd detcrmines that the probable cause 

of the accident w a s  en encounter with hewy rain and assoclated downdrafts and wind 
shear during the final sieges of landing when the airplane was less than 100 feet above the 
ground. R e  sudden onset of the rneteoroicigical conditions did not ailow sufficient time 
fw the captain to perceive and react to the effect of the downdraft and wind shear on the 
eirplane's performance to stop the airplane's increased rate of descent and for the  
airpime to respond before stri4ing the groitnd short of the runway. 
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4. RECOMMENDATIONS 

As a result of its investigation of this accident, the National Transportation 
Safety Board has recommended that the Federal Aviation Administration: 

Issue an Airworthiness Directive to require that  the seatbelt 
tiedown rings on all Boeing 727 forward jumpseats be relocated so 

girdle at the recornmended angle with the seatpan of 45' to 55'. 
that the seatbelt will be positioned across the occupant's pelvic 

(A-16-80) (Class II - Priority Followup.) 

Inspect the flight attendart jumpseats on all other air carrier 
aircraft to insure that the seatbelt tiedowns are positioned 
properly; where improper installations are found, take immediate 
action to require that the tiedowns be relocated. (-4-76-81) (Class 
I1 - Priority Followup.) 

As recommended by the Safety Board in 1971, the FAA issued Air Carrier 
Operations Bulletin Nc. 71-9 to emphasize the common errors which are made by 

practices to eliminate fhese errors. The Safety Board believes that the FAA's 
flightcrews during the execution of nonprecision approaches and has recommended 

recommended practices should apply to precision approaches as well. 

accident, as have many others in the recent past, demonstrates either a disregard for, or a 
Approach and lsnding accidents continue to occur at an unacceptable rate; this 

modification of, approved operating procedrlres and :ax fiightcrew discipline. The Safety 
I Board has recommended to the Administrator, Federal Aviatior Administratior., several 

measures to reduce the number of approach and landing accidenls. However, in view of 
their continued occurrence, the Safety ba rd  reiterates its eoncern and reemphasizes the 

regulations. 
importance of flightcrews' adhering more meticulously to  appraved procedures and 
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Chairman 
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McAdams, Philip A. Hogue, lssbel A. Burgess, and William R. HaIey, Members. 
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1. Investirration 

The Safety Board was notified of the accident about 2200 on November 12, 
1975. The inves*wtion team went immediately to the scene Working groups were 
established for operations, air traffic control, witnesses, weather, human factOrS, 
structures, maintenance records, powerp~hnts, systems, flight data recorder, and cockpit 
voice recorder. 

Particigw~ts in the on-scene investigation included representatives of the 
Federal Aviation Admiaistration, the  Soeing Company, Eastern Air Lines, hc., the,Xi 
Line Pilots Association, the Transport Workers Urtion, Pratt & Whitney Aircraft Diskion 
of United Aircraft Corporation, the National Weather Service, and the Professional Air 
Trafffic Controllers Organization. 

2. Public Hearing 

held December 16 and 17,1975. Parties represented at the deposition proceed- were: 
There was no public hearing i7 this ease; however, deposition proC6edirrgs W e r e  

the Federal Aviation Administration, Eastern Ai r  Lines, Inc., the Air Line Pilots 
Association, the National 'Weathe.. Service, and the Professiona? Air Traffic ConQollers 
Organizaiion 

3. Reconsideration of Probable Cause 

On October 3, 1978, the Air Line Pilots Association submitted to the safety  
Board a petition for reconsideration of the pmbable cause in the subject accident  The 
petition offered new evidence concerning the accident iwestigation, and discussed errors 
and omissions in the original report The origi.?al accident report was revised as a result 
of the Air Line Pilots Association's petition 
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C a p t a i ~  Edward A. krchard, 45, holds Airline %usport pilot Certificate 
No. 1327749 with ratings in the &ei% 727 and the Douglas DC-9. He was upgraded to 
pilor-in-command of  the Seeing 727 aircraft on November 15, 1972. Hs fk-st class 
medical certificate was upgraded on -May 20, 1975, and was issued with a limitation to 
wear corrective eyegkses when exercising the privileges of the airman’s ce -2ificate. He 
stated t h a t  he was wearing t he  eyeglasses at the time of the accident. 

with 14 CFR 121.441. tIis last en route competency report wec com?let& satisfactorily 
C@ain Barchard’s last proficiency checic was satkI‘ectoriIy L- compliance 

in compliance with 14 CFR 440 on k e m b e r  6, 1974. He had accumulated about 3,986 
total mht hours, 1,724 hours of which were in B-727 aircraft. Captain I3archsd had 14 
hours 47 minutes of zest time before this f l i t  sequence. At the t ime of *e accident, he 
had been on duty €or 10 hours 57 minutes of which 6 hours 22 minutes were flight time. 

First Officer Robert F. Nicholson 

No. 1484308 with ratings in airplane muitiengine land B-727, and instruments His f i i  
class medical certificate, issued with waivers for corrective eyeglasses, was upgreded 
Nay 27,1975. He stated that. he was wearing tire eyeglasses aE the t ime of the accident. 

Firs: Offreer Robeit F- Nicholson3 1- proficiency check was c o r n p l e d  
satisfactorily on April 7, 1975. He had aceumuhted about 5,831 totri rright hours, of: 
which about 2,939 hours were in B-727 aircraft. First Officer Robert F. Nichokon’s rest 

Barchard’s time. 
time, as well as his duty t ime and flight time on this trip, w e r e  the same as Captain 

Second Officer Ties L Robinson, Jr. 

First Officer Robert F. Nicholson, 42, holds Commercial Pilot Certificat 

s 

Second Officer Sies L Robinson, Jr., 35, holds Commercial Pilot Certificate 

FIight lkgineer Certificate No. 1808743. His first class medical certificate, issued with 
No. i641970, with ratings in aircraft single engine land and instruments. He also hoMs 

waivers for corrective eyeglasses, was updated on September 15, 1975. He stated that he 
was wearing the eyeglasses at the time of the  accident. 

Second Officer Jiles L Robinsan’s last flight proficiency check as a flight 
engineer was completed satisfactorily on ?+ksel, 24, 1975. He had accumulated about 
3,880 total flight hours, of  which about 950 hours were in B-727 aircmft. Second Officer 
Jiles L Robinson’srest time, as well as his duty time and flight time on this trip, were the 
same as the  other two flightcrew mernbe.5. 
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Ebehg 727-225, Serial No. 20381, N8%3SE, was registered to Eastern Air 
Lines, he. It was certificeted and maintained in accordanee with pmedures approved by 
the Federal Av;ation Administration. At the time of the accident, #e aircraft had flown 
15, 969.57 flight hours; 571 hours had been flown since the M major phase check. 

&gin-: Three Pratt and WBitney JT-8D-7 

Date of Manufacture Serial No. Total Time 
Hours Suce 
Last Overhaul 

No. 1 9/10/68 655082 
No. 2 3/25/66 27,227 16,172 653413 

4,517 

No. 3 3/13/64 648783 29 , 705 9,868 

19,208 



AiRCRAFT L E G E N D  

5 Le:; tnboard T.E Aft Flap 19.5 it In%.) 
a Support - Wain Landing Gear Door to Stru; Artach. 

c Mid FiaD - :eft T.E. Inbd. 
d Lef t  T.E. lnbd Mid Flap, Outbd Half 
e Por:ion of Win5 T.E. Structure Spoiler and Support seam 
i Lower Right  Wn5 Access Door Near Main Gear 
g Handrails !io F t  Apart) Airstairs 
h Airslair Control Access Panel 
i Rtgnr Main Landing Gear Extension Actuator 
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ENGINE 
NO. 3 

APPROACH 
LIGHTS 

LOCALIZER 
RUNWAY 05 

b-- 400 
MAIN LANDING 

GEAR TIRE MARKS 

! NATIONAL T ~ N S P ~ R T A T ~ O N  SAFEPl BOARD 
I Washmgton. D. C. 

WRECKAGE D I S T R I ~ U T I ~ ~  CHART 
EASTERN AIRLtNES FLIGHT 576 

Raleigh.Durharn N.C. 
12 November 1935 





. .  . . . .  . .  . . .  . . . . . . . . . . . . .  ,;,. , '* . '. ' . . . .  
. ;  . .  . .  . . . . .  . . . .  . . .  . . . . . . . . . . . . .  ..... . . . . . . . .  . . . . . . .  . . . . . .  . . . .  . .  . . .: . . . . .  

. . .  
. .  

. . .  . .  
. .  . .  

. .  , . .  

. . .  

. .  
, . , .  

. .  
. .  . .  

. .  
. .  

. .  

. .  

. . .  

. .  
/conr&dl . .  

. .  

. .  

. .  . .  

. .  

. .  

. . .  

. . . .  

. .  
. . .  
. . .  
. . . .  



. .  . .  . 
. .  . -  

. . .  . 
. . .  

. . .  



. .  . 



. .  . .  . . .  . , .  
. .  

. .  
. .  . .  

. - 6  Z- 
. .  . .  

. .  . .  . .  . : . . .. . .  



APPENDIX F 

COR3.EtTIOliS TO E333XEOi'S fL?ZJZSSS ACJ OXSSIOS 

A. t f f s inter~retat ioz  of a l r i r d e  at  vbicb cres 10s: f o s - a r i  
e S r D i l i C y .  

E. FZ::CE to understad liE=tations I-, a5:li:y of crevlaircrafz 
t o  execc:e rissed a??rraches usler adverse cosCifioas. 

C. Hfsin:e~rc:a:ion of rtqulrti 1 3  callours. 

C. E!ismders:andizg of ap?roa::-. speeC versus Vref arrZ tpee.' 
rtqairei  for the a?psoach. 

E.  Lack of rubs:ar:ive me-eorological analysis. 

F. Erron'eous inter;rre:ation of r a h f a l l  rate .  

G. Failure t o  malyze effec: of  h e a y  rain oc aircraft  
pcrforrrance. 

A. W8underc:anCing of use of fligh: instruments during landing'. 

DISCUSSION OF NEii EPIDIlrCE 

CCXXZXTS OK BOARD'S R E C O W A T I O S S  COhTAIhzI, REPORT 

A X  Trsnscripr 

Appendices 

Ftgurcs 
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. .  ' . . ~ .  . ~ 

. .  . . .  
. .  

. .  . ... . .. 
.: . . A. In t en t  ~. . . .  . .  

The f i r  Line P i i o t s  Associatior. o f f e r s  the fc:l&ing p e t i t i c n  for  
a o l i f i c a r i o n  of the  National Transportation Safety Boar6 Aircraf t  
Accident Report 76-15: Eastern Air Liner,  In:., Boeing 727, 
N&E3€E, h l e i g h ,  North Carolina, Novenber 12, 19f5 .  Based upo?. 
new evidence re levant  t o  t he  r epo r t ,  as vel1  as substant ive  
errors and missions or t h e  par t  of the  Board, t h e  pe t i t i one r  
vi11 esta t r l ish  a rev ise6  acciden: scenar io  t h a t  aupports 
mo6ifica:ion of the  Board's f indings  an2 probable cause'. 

. .  . . .  

. .  

. .  . .  . .  . 

. ,  
. .  

The p e t i t i o n  d e t a i l s  errors and m i s s i o n s  both i n  ana lys i s  of the 
F l i g h t  3atr  Recorder (FDid tape an2 i n  the  co r r e l a t i on  of the  
Cockpit Voice Recorder readout v i t h  the  xpproach path s m a ? ,  
then presen:s a revised analysis of t h e  apprcach that  accurate ly  
por t rays  the path cf tbe  a i r c r a f t  relat ive t o  t h e  ac t ions  of the 
f l i g h t  crew an$ meteorological phenomena. The succee6ing porticr. 
of  the  p e t i t i o n  vi11 address apec i f ic  errors and m i s s i o n s  i n  t h e  
derivstior.  sf 6D6:G conclusions i n  the  context of both the 
revise6 scenar io  a d  ne= evidence. 

B. Errors an6 O ~ ~ i s s i o n s  

The fellob5ng errc.rs a d  m i s s i o n s  i n  the  BoarC's conclusio-s a d  
ana lys i s  6f t h e  evidence vi11 be discussed: 

. .  

1. Errors i n  the PDR Readout an? Analysis 

a. Alt i tude  tra:e error. 

b. &pa;: t i n e  e r r o r .  

c. kirspted t r ace  error. 

d.  Lack of correcr ion for grounC e f f e c t  or rotaEion of the 
a i r c r a f t  about i t s  l a t e r a l  axis: 

e. Fa i lu re  t o  read out r ad io  transmiseioa time binary. 

2. Errors i n  CFR cranacr ipt  timing. 

3.  M a i n t e r p r e t a t i o n  of a l t i t u d e  at vhich ctev lost forward 
v i s i b i l i t y .  

&. Fa i lu re  t o  understand l imi ta t ion#  i n  a b i l i t y  of 
c r e v / a i r c r a f t  t o  execute missed approaches under adverse 
condit ions.  

5. Kis in te rpre ta t ion  of required IFR callouts. 

6 .  Xiatanderrtanding of the term "&ppTOach speed" 88  oppcsed t o  
t he  term "VXef*' ( the speed required f o r  t he  approach). 

1 
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meteorologica?  d a t a .  
L - k  of s u b s t a n t i v e  anazysis of t h e  a p p r o p r i a t e  

8.  Erroneous in : e rp re t s t ion  of r a i n f a 1 1  r a t e .  

9 .  F a i l u r e  t o  analyze effect of heavy r a i n  OE a i r c r a f t  
performance. 

10. WisunderstanZing of use of f l i g h t  i n s t r u n e a r s  dur ing  . ---ding. -- 
C. Rev Evidence 

Ant XOiiov’,ng nev evidence  rill be presented L U  suppor t  Of 
revision of h-. 76-15: 

1 .  Air T r a f f i c  Con:rol (ATC) f a i l u r e  t o  r e l a y  inforrz8:ion 
per:inenr to execu t ion  of t h e  approac5. 

4 

2. Inadequacies of the  aircraft’s v i n d s h i e l 2  v i p e r  sya:e=. 

3 .  D e f i c i e n c i e s  ir. t h e  s t s n d a r d  Visual  Approack Sys:e= 
I n d i c a t o r  ( Y U X !  presentstica. 

Ye 2us: tn;rhasize how i m o r t a n t  a c o r r e c r  a n a l p s i s  of the f ina:  
approach p r o f i l e  i s  t c  t h e  uaderrcacdisg of the t r u e  factors  1eaC:ng : 
to th i s  acclder.:. 

ALTA’s ex&c!atioz of bo:!: t h e  c a l i b r a ? i o -  ar.2 r e c o r d e r  rapes revea:e? 
an average  referezce I i a e  e r r o r  of .OD75 inches .  miis i o  a 

a l t i t u d e  t r a c e  15: fee: tco h i g h .  
sig2ificazr e r r o r  +.i:h. i f  una:couzteC f o r .  vocld r e s c l t  ir. a: 

Anocher effec:  of the  r e f e r e x e  Line e r r o r  is to prsZcce at? airspeel 
t r a c e  +.ic!: is t o o  high by approxiEa:ely 5 knots. As viil be 8 b . o ~  

a c t u a l  8p;rosck speed being flevl and i t s  reiot ionab. i?  t o  V r e f .  
l a t e r ,  this error r e s u l t e d  i n  t h e  Board’s ds in :e rp re : a t im .  of the 

me c o r r e c t e d  a l t i t u d e  an6 airspeed t r a c e s  were r e- p l o t t e d  over the 
Board’s r e a d o u t  f o r  easy c a p a r i o o n  (Figure 3). ALShougF! the heading 
t r a c e  voulC have bee- r imi lnrly  e f f e c t e d ,  no cor rec t i t ye  v a s  =de to i r  
o i n c e  it is n o t  r e l e v a n t  to t h e  a n a l y s i s .  

&.orher e r r o r  i n  the Board’s r eadou t  is t h e  t h e  of i n i t i a l  i q a c : .  
h e  Board‘s analyair of the FDR concluded tha t  the a c c i d e n t  occur red  
a t  an P3R t ime of 5 : O O .  However, t h e  FDR readout  shovs the s t a r t  of a 
s h a r p  i n c r e a s e  i n  the v e r t i c a l  acceleration t r a c e  beginning a t  4 : 5 9 .  
TI;ir r e p r e s e n t s  the a c t u a l  impact  time rather than  t h e  peait “p” 
e*;silmeE by t h e  Board s i n c e  the impact f o r c e  vk i ch  caus& rhe 
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acce:erme:er t o  r i s e  t o  a peak value ha?  t c  occur a t  acne &e 
t o  t h e  peek va lue  t ime.  

'%e above c o r r e c t l o a s ,  p:us t v ~  others,  a 17?-foo: b a r m e t r i c  
c o r r e c t i o n  1-6 6 Ib- foot  pilo:'. eye-to-s:a:ic-por: ae rc i ca :  
ae7a ra t i s r .  were app l i ed  : e  U ? k ' s  readout  and resulted i n  the f l i g t :  
par:? p r c f i l e  sheby i n  F i g c r e  1 .  (According t o  Bseing,  cpe an? 
ILS az tenna  park a r e  approximately t h e  s e e ;  t h e r e f o r e ,  t h i s  fligh: 

a = : e x s . )  n e  nait. vheei  p a t h  l i e s  2 0  fee: be:ov t h e  eye pS:b. 

It shou:? be noted t h a t  t h e  in;.act poia: of t h e  a l t i t u d e  p r o f i l e  & e e l  

l l i s  discrepancy i s  due to.grour.6 e f f e c t  JZ? rotation error5. AS a?. 
a i r c r a f t  i n  grouni effe:: 1 s  ro:a:ed abou: i t s  luteral axis, t h e  
s t a t i c  p r e s s u r e  p c r t s ,  vhich  a r e  l o c a t e d  under t h e  fo rvars  f u s e l a g e ,  
a r e  pressur izeC as t h e  a i r  fiov 4ngIc  changes. This pressur iza t ic r . .  
produces a de- rease  i:! t h e  i n d i c a t e d  a l t i t u d e  & i c h ,  i f  not  corret:ed, 
cc-16 be i n t e - p r e t e d  as in2:ca::nS an i nc reased  des:en: r a t e .  
(E lgc res  1 an6 2 ah3;. :he correc:ed a l t i t u d e  p r c f i 1 e s . f  

The Szrrd's reper: s t a t e 2  :ha: "At 3.5 secon6s b e f o r e  tocch?ob?-, t h e  
des:en: r8:e i n c r e a s e ?  t o  a: averhge of ILGC fp=." T;?e Boar? f a l l e r :  
t o  understar..' :ha: ::?is vas  oz:y an apparen t ,  ani! not  an actua:, 
i n c r e a s e  tr: :he descer: r a t e .  A t  iLG Kno:s grour.6 spee? ,  a ! L X  f~ 
des:e-: r a t e  v s u l ?  proiluce a flight pat!? angle of 5 . 6  degrees ;  y e t ,  
accsrdiag to t k e  B o a r d ' s  re?or:, " the a z g l e  of descent  bezvee-. :'e 
broken ILS i o c a - r z e r  a2:ezr.a d m e s  an? t h e  ground marks was abcc: 2 . 5  
d e g r t e s  _ I '  

I n  s1=2ary ,  *en a:: c o r r e c t i o n s  a r e  app l i ed ,  t h e  Baar6 ' s  p re s s- re  

of -i 
al:i:ude t r a c e  is g e n e r a l l y  high  by 8 :  fee:, and t h e  last f e v  se---AG 

c..e tre:e were e i s i z r e r ~ r e t e d  as a? i x r e a s i n g  des:er.: r6:e -?.e?. i:. 
fee: a pcll~c'. vas  underdEy. 

m e  p c s s i b i : i t y  of a d d i t i o n a l  error ca? be r a i s e d  s i n c e  :he SDET?'S 
r eadzu t  of :he F3R d i d  not  con:ain t h e  r a t i o  t r a n s z i s s i o n  t i n e  b::aF 
vkich i s  used t o  obtarr .  a res: time converriicn oF t h e  FDX 6a:a. 
ALPX'S rea?=-: of t 5 i s  b i c a r y  r evea led  e r r o n e m s  t r a n s z - s s l x  t:r:ng 
of t h e  e n t i r e  t r a c e .  While ALLPA b e l i e v e s  t h e  Lack of t h i s  i n f o z a r i o z  
Y E S  no: c r i t i c e l  t o  t h e  i n v e s t i g a t i o n ,  v e  da f e e ?  t h i s  Ealfunctic- 
should have been mentioned i n  t h e  FDR Group Chairman's Factus! Re?-'::. 
Because t h e s e  radlc t r a n s = i s s i o n  t iming t r a c e s  a re  o f t e n  r e l i e :  u p x  
t c  accu ra t e??  correls :e  ATC t r a n E i s s i o n  t i n e s  to even t s  which occur 
on t h e  fDK t a p e ,  i t  i s  iuporrar:: t o  knov t h e  h i s t o ?  of t h e  
r e l i a b i l i t y  of t h i s  p a r t i c u l a r  p a r r  of t h e  r e c o r d e r .  The opportu?.i:y 
:e e x c i n e  t h e s e  tra:es occurs  only du r ing  a c c i d e n t  inves:iga:ior.s. 
But i n  t h i s  c6se  t h e  cause of t h e  e r roneous  t iming v i i l  never  be kno\;r. 
s i n c e  it vas never  inves:igated. 

- - r i  - - - c i : ~  r ep resenzs  t h e  path of t h e  p i l o t ' s  eyes and g l i d e  S>O?E. 

I - .  _ _  _ -  _ - - -  .--, - . --. Y C '  ye: t h e  iqe:: e~~.::-ir- i s  f r e t  XSL. 

. .  

.._.-- 

. .  . .  

3 



APPENDIX F -34- 



-35- APPENDIX F 

1 l b -  St%!!!% Of M AFPR5AC2 M!X3 0s A C O E E m  PROFILE 

The keet)- to uaderstan6ing this accident l ies i n  careful acrutizr of 
the I a s r  s . 5  oecon6s of f l i g h t .  b r i g m e  1, the l a t e r  port io= of 

voiee recorder (CFR) c-enta have been time correlated t o  the  flig:?: 
the f l i g k t  pot5 profi le  has been u p a r t d e 6 ;  an?, i n  Figure 2, totkpi? 

pa:t FrOfik. =..is p r o f i l e  confims the c r m d e t s '  statefsezts azt 
deposi t iors  regarding t he  tvez ts  which occurrec? during the  SpptM:?.. 
Zbim-focr . n C  a half reccnds p r i o r  t o  *act, t he  f i r a t  o f f i ce r  
-.=-i=z 3;. feet - s o u n d  contact.'' A t  t h i s  t h e  the a i r c r a f t  
positioneC on the e lec t ronic  g l ide  s lope a& the gaprain v a s  f1piEg 
the a i r c r a f t  rolely by rcfcrcaer to the  f l i gh t  inrtruzcnts. 

Zxirtrcr. retonds larer, 21.5 occonde pr ior  tc i q m c t ,  the  f i r a ?  
o f f i c e r  raid, "l3cre'a the ah flas?lera up ahead." A t  t h i s  t i ne ,  the 
aircraft vas r t i l l  porit ioned on the  e lec t ronic  g l ide  rlope 
appraxkatefy 300 fcct above thc  a i rpo r t  and being flows oeIe?y by 
reference t o  the f l i g h t  inr t rxaent r ,  According t o  the capt+c's 
dcpositiox, ' Ine  firs: o f f i c e r  c-eat+? he ha l  the approach l i g t t s  
ir. ai&:- 1 hes i ta ted  a f e w  aeconds after he rade the eoc=e?? before 
f c-e off the i n s t r r e t n t s  t o  look out and d e 3  I c a e  off the  
instraenrs . ,  c m  i n  view pre t ty  much i n  arquence; the l i g ? t s ,  
threati-22 an8 rmtvay vere pretty such i n  a TOW." (ZR 111-C! Ir. 
adGition, the  firs: o f f i ce r ' s  deposition, "I rec.11 400 feet; Is= 
s u r e  tha t ' s  vhat i t  was. We have a procedure t o  c a l l  in a hundrez 
feet r3ot;c d e s i p s t i o r .  l i g k r  (decirior. height) and t h a t ' s  fie9 I 
eaux5: the a?proatt." <TR 60-23) It ahoul2 be poinreC oct tI-8: t5e  
decisior: height for this approach i a  200 feet. 

B e  C7-X t ranscr ip t  ahovs t h a t  18 recon& p r i e r  t o  M s c t  the  Ca-,:a:n 

Becondr after the "Tlrohers up ahead" ca l lou t  by the  F I G .  It is  
rcqlestc2 tk:rr the windshieid vipers be pXaceZ t o  high; this is 3 

0bvioi;s thli? the  captalc'a request f o r  a h i g h ?  v%dst..ielC viper  
S p e d  ind;cates t h a t  a t  abou? this timc hi. Virion vas t ransfer re?  
outside the  aircraf:. The f l i g h t  p ro f i l e  a l r o  ahovs t h r t  the 
aircr.fr began a deviat ion belw t he  electronic  g l ide  rlope 16.5 
reconds prior t o  &?a:: or 5 recondr a f t e r  t he  "F1arherr up rhta6" 
C.l lOQt.  

The cwprain'o depoaition .fated, "At approxim.a:ely 200 fee: or IC 

cgair. I was visua?. I f e l t  ronevhat low and 1 chcckeZ back t o  the 
rav data on orp gl ide  .lope and i t  shoved that  I VJS a l i g h t l y  below 
t he  g l ide  .lope and I addeC power anC f la t tened  the  airplane out t o  
f l y  back i n t o  the glide .lope. I n a  11.0 t ry ing  t o  empare  i t  vith 
the VAS: and the runway aa t o  bav i t  felt t o  me a t  the .me tiEe." 

"Afrer t ha t ,  I did aot r e f e r  to the g l ide  .lope. I .rayed more or 
I e r s  on the VASI. Everything was aormd. .?he approach vas f la t ."  
(TR 114-25) 

Tbe fligh: p r o f i l e  indeed ahovs tha t  at  200 feet the pilot ' .  eyes an? 
g l i d e  d o p e  antenna were approximately 12 t o  1s fee t  b e l w  the  
e lec t ronic  s l i d e  .lope And ?&e descent r a t e  had increased t o  aliphtlp 
over 1,000 fcet/minutc. Rowever, the VAS1 was ahwing an on-glide- 
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path indicat ion (?igure 2) .  

The f a c t  tha: the VAS1 vaa.obaerPed by the captain  8 C  t h i s  pofnt  
(appror iaately  200 f e e t  above the a i r p o r t )  ind ica tes  t h a t  t he  
v i s i b i l i t y  vas equal to or  freater than the diatance Of A,gOc fce: 
(-9 a t a t u t e  miles) t o  the upvind VAS1 bar. 

men the  captain  requested tt.t vipers  be placed to  high the f i r a z  
- * ~ ; c c T  retuzneC h i s  v i r i on  f rm outs ide the a i r c r a f r  t o  the overhead 
awiick panel to  I aca t e  m c  *elec t  tht high pas i t i on  on the  viper  
avi tch and then returned h i s  visim. o u t r i d e  the  a i r c r a f t .  

. .  
_ .  c f f i c e r ' s  vision had t o  a h i f t  frix; a osrc i n t e n a d 7  l i t  

outs ide a c m e  to the d i d y  i l l k r u t e d  overhead w i t c h  panel. Re 
then had to locate the  windshield viper .elector w i t c h ,  =kt the  
s e l ec t ion  to high apecd, and 8 h i f t  h i a  a t t e n t i o n  back to the outside 
cnvirozmtnt . 
During thls 6-112 aeconda, the VAS1 vould htve provided an OU-glide-, 
path ind ica t ion  as deplctcd by the f l i g s t  p a r t  p r o f i l e  (Figure 2). 
?his oe-glidrpt:h i n d i c a t i m  wu1E h8ve been displayed to the f?:e'.: 
crew for. ac ad2i t iona l  2 aecosds af:cr the f i r a t  officer's ca l lou t  of 
"and there's the  rdnvay." 1: is gapbaaired tha t  a l l  uisu~l cues' u? 
t o  tbia p o k t  ha9e indicated a normst approacl!. 

frm IO to 8 seconds pr io r  to impact, the  .ircr.fr vould have bee-, 
t r ave r s ing  the t r a r s l t i o n  or  pink *one of the VAS1 a y s t e .  One-balf 
recon& later.  1-112 r e c a d s  prior t o  impact, t h e  first o f f i c e r  a r i d .  
" V a i  . i L  looks a l i t t l e  b i t  bw." Y i t h  a deacent r a t e  of s l ig trrp  
moze than 1,003 f a t t h i n u t e  eata3I ished after departure fro= the 
e l ec t ron ic  g l ide  s lope,  a period of 9 seconds e l a p a t j  before the 
f l l g%t  erev receive< a p m i t i v e  IOU ind ica t ion  froe the  FASI; i . e . ,  
bo:h upV;,aC arrd dowzvind boxes red.  The failure of the stancare FhSf 
s y a r l r  t o  provide raee &L<c?an:e is a critic.: fac tor  ovcrloo'reE in 
rhe Soard's i r v e s t i g a t i o n .  I t i a  sub jec t  e l l  be diacursed fu r the r  i n  
t h e  aection on New Itvideace. 

me visibi1it.p up to t h i a  time, 7 aeconds prio: to impact, v&a a t  

by the f i r s t  o f f i c e r ' s  a b i l i t y  t o  detcrraiat chat the aiccrafr laoket 
least 3,350 feet a ince  t h e  f u l l  VAS1 a p c e u  wss i n  v i e w  aa e v i d e x e t  

"a l i t t l e  b i c  lw." A t  t h i a  time, the  a i r c r a f t ' s  *eels we?c 00 feer 
above the touchdor- roue. 

rive reconda prior t o  imp8ct, the f i t a t  o f f i c e r  amid, %te of 
dcscenc'a too high;" the  a i r c r a f t ' s  hee l s  w r e  56 feet above the 
t o u c h d m  zone and the  fl igh: recorder rbon a deacent rate of 1020. 
f+c:/minute. 

A t  t h i a  time the r i s i b i l i t y  \ma prob8bly de:erierating; h-ver, i t  
waa a t i l l  at  least l a 0  feet. ea the f i r s t  Off icer  t t a t i f i e d  t h r t  he 
could a t i l l  see the trmvay sho r t ly  after he u d e  the callout 
c o n c c r a i v  the  high rate of dercent. (Tn &%A-5) 

! 
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. .  

S.or:!y t he rea f t e r ,  the  8 i r c r a f t  encountered the t o t t e n t i 8 ~  dm?ou: 
describe6 by a l l  three c r e m c b e r r  in t h e i r  a : a t a e . ~ ~ t s  8nd 
deposit io3s.  Tne ca?:ai='a d e a c r i p t i m  follows: 

:. 
. . (  . .  .. 
. .  . .  

. .  

. .  

. .  

. .  

11 I atr8ightencd the a i rp l ane  ou t  and bcgtn t o  drop the l e f t  Vi% 
V h C r :  -- 1'0 nct  certain 8 s  t o  the  aequence -- but  f felt  8 
s inking f ee l i ng  an? l o s t  v i s i b i l i t y  an6 a t  th8t point  it VIS 
C C T t A i l l y  a t r i c t l y  8 re8ct ion type of thing. I vas C8Ug%t 
.--Liy unaware by it .  It vas ao audden, j u s t  8 audden h8PPet.iW 
8nd I 8ddcC the power up 8nC pul led b8ck on the yoke it 8n 
i c s c i n c t  manner 8nC 8h .o~:  8imu!taneously I fe i t  :he main gear 
*=+-a -- thoug3: tha: passed throuph a in6  vas  1 V I S  P r e t t r  
vel1 over the m . r y  8nC i n  l i n e  u i t h  the runway bat poat ibly  the 
main gear mig'.t have c ~ u g k t  on t h r  l i p  of the runv8y 8nt With 
t h a t  I bad the  thought t h a t  I did not van: t o  try to go 8rout.d. 
So I we=: frm power OE t o  power of f  8nC h86 the thought i n  F; 
mine tha t  a l l  I v8zted to do i r  keep the  a i r p i a n t  a t r r i g h t  83d 

broke O U ~  and I coulC aee the full length of the runway 8 3 6  we 
l e v e l  8nC t q  to kee;: i t  03 the  runway and .bout th is  time we 

were Fret:)' w e l l  cen te r l ined  811 the  v l y  down the runvay f o r  t h e  
greJ:es: pcrr ion;  h8Z e n e n e s  i n  reverse;  hat  spce5 br8i.e 
u t e 3 d e l .  'The: ve arartcd a l i g h t ,  g~8Eu11 s l i d e  to the r i g? :  
Which I t r ied t o  atop uith  aoae h e e l  areer ing and v i t h  rudder, 
but it just continue< 03.'' (TR 115-14) 

It is  05vious fro= the me%- at8ten(??,ts,  crew deposi t ions ,  8nC A I ? A * I  
flig5: par.h prof i le ,  that  power VIS appl ied,  the aoae of the i i r c r a f :  
we: rcscre? af ter  the eacolinter w:zh the vall  of va:er, 8 d  the  
I i r c r I f t  begaz t o  res?onC to the cap:aic'a inp.d:s. This i s  evidence? 
by r:?e f a c r  tha:, f r m  the  t i c e  :he aircr.fr le f t  the electrozit gl:?e 
rlope (16 seconds pr io r  t o  ippatt) u n t i l  3 8ctocdr p r i o r  t o  impact, 
the  f!ight park average? 8qprcxi tare ly  & degrees.' Furtherrrre, 
as d tp i c t e2  ir: the Board's Beport M - 7 6 - ? 5 ,  Apperdix E, the  f l i p \ :  
path azglr of she aircrafr's &eels betwee:: izpactizg the l o c r l i z e r  
8nfe=-.a a& the ground V I S  2.5 degrees. I? i s  obvious. there fore ,  
that 8 mbricel decrease i n  :he f l i g h t  path rngle took p18ce dur ing  the 
last 3 recosdt of fIig3r. 

It 8Irc beco~cs  evidez: tira: the a i r c r a f t ' s  exountef w i t h  t h i s  "vel:  
of vafez" bad t o  occur less  rhan 5 aeconds p r i o r  t o  impact. At this 
pair.:, 8s 8 d l i t i o r . d  corrob8tive evidence, N P A  auggeata that the 
atateserf of &roud vitners Pobert L. Crutchf ie ld ,  8 p i l o t ,  and the  
s t 8 t d e n t  and depcr i t ion  of ground witaeas All8n H 8 r t ,  8 p i l o t ,  8nC 

rx&ziaed. There docunents reiter8te the  f o l h v i n g  f 8 c t s  nmerous 
the vitness statement arenary p r e p 8 r d  by the vitncar c o u p  be 

t imes : 

I. rpl8: a t  l e a a t  t8keoff t h ru r r  bad. been 8pplied by t h e  flight crev. 

2. That the a i r c r 8 f t  ha2 I high angle Of .:tack. 

3. That thc  descent rate h86 been reduced. 

I 
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As w have ahom in the rcviseC approach prof i le  aa66arg. the 
air:raft entered hea\T ra5n ahover a c t i v i t y  approxiautel? 1 

abo-se the tcuchdm. zone, and not at or neaz the  decision hc%: 
seconds pr ior  to  kd t t ,  d e n  the aireraft'a vheelr were b7 fecr 

of 203 f ee t .  as t h e  Board's report  +lies.  

If the Booird'a i w l i c a t i o n  uere corr tc t .  the a i r c r d t  wodd have 
en:mr;reret the "vd1 of uater" 13-1/2 to li aeconGs pr ior  t o  
i q t c : .  &=e of the evLdencc sup;,?rEa :his. The CVR C=CS:, 

Again, accordkg t o  the  CVR, ttre firs: of f icer  vaa r t i l l  able t c  
" ~ d  rhcre's the ranva?". occors a t  12.7 aeronds p r i o r  t o  i q a r r .  

see :he V A S  8 aecon2s pr io r  t o  -+act. Furchemwre, accordhi: 
t o  the  first officer'. d e p s i t i a n  (TR 8U-5). he still had ttre 
rmvat i n  .kt.,: 5 ae=onta prior  t o  *act whe3 he ca:le2- ouz the 
big5 desce-,z rare: 

"Q . 

A. 

Q- 

A- 

Q. 

A- 

Q. 
A. 

h 2  ha-5ng = d e  t h i r  callou: of a thowazd-sorrp--.pou 
alc+rt2 <he caprain t o  a hick rate of desce3t. the? 
&I=: did yo= do? 

Ar the s a 1  ornest  as I cal led i t  Out t h e  cap:ain vas 
r e a r t f a g . t o  it. X doubt i f  he heard me. But he vas 
react ing tc a reduction, vfiat appeare2 to IM reduction, 
of descent and increaac i n  power. 

Dit pac make any eroas reference t o  mything else :ha: 
rwZl give you sane feel of vhether t h i r  r a t e  of 
descent was going t o  get you in trouble or not? 

Just visual ly  out the  vindwa, out at the runvay. 

Out a t  the runurg? 

Tea. 

So yeu ha2 the runnap i n  sigh: at th ia  point? 

Yes ~ 
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take plmce is fo r  the aircraf:  t c  encowtez a 60wnf~6f: 
a a s o c l r c e t  v i t b  the heavy r a i n f a l l .  

It rhould be pointed oct that thc f l i g h t  recorzer rca6cz: of E:: 

encounle? vicb c dovndraft w i l i  not necessarily rhov airs?eeC 
dropoffs an has beea &he caae in several crhcr prrvioun a:cideXs 
reviewe? by ehc Boa-3. In those ocher casts,  the airrtaf: 
t r a m i r e 6  tbe dom6raf: J T I ~  -ergel i n t c  rke tailmix of the 
outfLow as the aircsaf :  continced itr descent. I n  the prcaes: 
c r s e ,  hovever, the a i r c ra f?  never exice6 the dom2r.f: pz i c r  'L? 

i n p c t  wl:h the loca l izer  mtenna. 

Tne exact a1:ilude at vkich domdrdft acrion cannot cx is r  due t C  
the physical ntrersirp of the flow t o  :IXC inco horironcs: k z . 3  
as i t  approaches the csrrh'4 surface has not been de:erc-<zwC. f Z  

experience? a t  100 feet  or  perhaps even lover. It .hoc?? be 
is generally bei ieve l ,  hooevcr, tha: ctre dovndr.fr e f f ec - s  c8z be 

noted chat the t e r r a i n  p r i o r  t o  the rhreshold of Runway 23 a t  
b i e i g h  drops off to alcor: 75 f e e t  be?ov thE c'evatic:: cf z?.e 
runvay. In t h i s  case, the t f f e c r s  of a dovnfraft c o d 6  be 
experienced a t  very low a l t i t u d e s  relrrive Lo the runwar 
threshold.  Furthermore, t h i s  t e r r a i n  ChJraCteriBriC wou';C hrve 
allowed the  a i r c r a f t  t o  penetrate the dovndrafr without f i r s t  
encountering a hcadvind canponrnr. a i s  ir en t i r e??  cozsis tczt  
v i t h  the lack of appreciable airspeed increase on t h t  Ti)R 
readout. 

Ls. , Failure t o  Understand A b i l i t y  of CreufAircr8fc to fxtcuze !Esse* 
.Approaches under AdverBe ConCitions. 

Ihe RTSB concluded in i ts  Findings 6 and 10 that, ''That c a p r ~ i n  
did not execute a riased approath *ea he l o s t  forware 
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nuncicus our ah-- yep- T h i s  i n  effect const i tuted *I 

coE;liance with the requiremen: t o  call  1785 f e e t  ( the  gl ide 
rfope in te rcep t  a l t i t u d e  depicted on the U S  approach plate)  

. .  

. .  

. . . . . .  . .  . . . .  
. . .  

.figh:eeE. recon& 1a:cr a: 0100r21, the first  o f f i ce r  k t ,  "Glide 
r lope cap both aides." Thcs meant t h a t  the fligh: directors  hsZ 
caprured the XLS g l i d e  path. 

. .  
. .  

. .  

Seven r e c c d t  later a t  0100:28, the  fir.t  o f f i c e r  reporte? fo t \e  
h - ~ t i g ~ l  & r h o  cover t h a t  the a i r c r a f t  ha8 passe8 the Leesville 
p ld io  Beacor., the f i n z l  approach fix. 
. _  "'":6P, the t t r r a i o  varning r y t c e e  rourdcd, i n f i t ac ing  thar 
the  a i r c r a f t  was approximately 1000 feet above the terraia. 

Four seconds later a t  0?00:53, the  f i r r t  o f f i c e r  s a i d ,  "One 
thousane feet ."  Alnos: r iml taneous ly  the second o f f i ce r  rai?, 
" h e  thousane feet ."  Then the firs: o f f i c e r  raiE. "Bug p i c 6  
a n .  A t  this time, according t o  the fD"n readout, the aircr.fr 
was 1639 fee: H5sL or 10f.3 feet above the airpor:,. A t  t h i s  poizr 
the cnptalz  did not cal l  mt 1000 f ee t .  Eovevcr, the tvo 
a1:itd.c crl:auts. one by the firs: of f i ce r  ant ose bp :he seccn? 
orz:  

conflmation by r h t  f l i g F t  data recorder and TdS t ha t  the  
----e:, plus the airspee2 ca?loot by the f irst  o f f i c e r ,  plus t% 

acrcraf: was 1,000 fte: above the f i e l d ,  more t5an adeqirare?r 
sacisfitd the reqGireaen: fer one a l t i t u d e  callout a t  1.601 fee:. 

I n  v e c a t i o n ,  a t  I,COO feet A G L ,  on€ adOirionaL ca l luu t  vas mar'e 
Lp ?re seconl office: m E  an ad8i t iorul  airspeer! ca l iou t  vas Ea?e 
by the firs: of f i ce r .  

A t  00?0:35 the  f i + s c  o f f i c e r  #aid, "Five hunfre0 f e e t ,  groud 
cozfacf." T h i s  vas  az adtf t iona? non-reqnired a l t i t u l e  ca:loct 
a d  the alrcraft was t6g feet above the airpor:. A t  0IOI:Lf the 
firs: offlcer r a i d ,  "There'. the f lasher  up afieaC." An8 l-:/? 

At  t F i s  t i a e  the a:rrrsft ua3 af 770 fee: EX. or w p r o x i e a t e l r  
~teouds la?er, a t  O10!:49.5,  rhe captaiz said, "Wipers on hip\ ."  

32C fee: above the airport .  Tt,e "wipers on high'' comzezt by the  
c & ? ~ A ~ z  is  inCicr t<ve that he hae visual  contac: v i t h  the,runi'sy 
e J V l r D ~ C 3 t .  

As the cap:air. rza:ed i n  h i s  depcsit ion,  (33 11L-6): 

- n  

"%e f i r s t  officer comer.red he had the approach i i t h t s  i n  

before I came off the i a r t r m c n t s  t o  look out and when I 
aigkc. I heritat& a f eu  8econds af te r  he Eade the C m e T : f  

rrquenct; the ligh:s. thrrrhold, and runvay vert pre t ty  r u t h  
cene off the instruuent8. tame i n  vi- pretty OUC,: in 

in a row. ., 
Once the p i lo t s  are vfrual. there  i r  no-requirement f:Dr the ID0 
above DE (300 f e e t )  an6 DE (200 feet) ca?Iotrtr by t he  ere%. 
U6<t iaaa?lp ,  the Board should realize tha t  even i f  *he 100 above 
DE and DE ca l l cu t s  ha2 been required 8rrE m d e ,  the? would have 

. .  

. .  . . .  
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The 8bwe paragraph 'explain6 the proced;rre for.  d e t e p i n i n g  .the 
Oroper approach tbted.  For the IanCing veight'of f l i g b t  576,  the 
Sref :-+or 100 f l a p s ' w p ~ 1 3 C  knotb. Becmse. tnc captain intendec 
LO 8nd v i t h  300 ff8ps as  required.by the' coo?rny policy f o r  the 
pa r t i cu l a r  veight of the ' a i rc ra f t ,  the *%g. SLtting" vould have 
bea 'ref + 5 or  135 knots. 

B u t  the  Gni- airspee6 vould h r v t  been Bug + 5 or I60 k5ots! 
&' fur ther  t x p h i n e d  i n  the above .paragraph, the p8C f o r  "1:2 
vind" r p p l i e s  only t o  htadvlnds above 10 knots. The rtferc-:e 

we.have previously pointed out,  the 8irspted t r a c t  of the hYS5 
apeed f o r  :he 8pproagh (vith 30 degrees f i aps )  vas 135 ksors. . As 

readout i s  t oo~h ig t i  b.y approxiertely 5 knots. The RTSS's 
codcllisior regarding an "airspeed margin" i n  therefore bare2 o r  

?lig??t D8ta Xecorder -rea&,ok f o r  t h e  l8st one miautt and tve-tp 
an erroneous FDR airrpced ' t race.  Yhcn c x e i n i n g  the correcrc? 

seconds of f l i g 5 t ,  &en the  a i r c r 8 f t . v a s  s t ab i l i zed  on fine! 
apprO8Ch v i t h  la rd ing  f l aps  u t e n d e d ,  the  avrrrge indica:& 
airspeed was 162.5 knot?r. This i s  v i t h i n  2.5 kncts  of the 
desired ?peed of 110 knots. AddLtiondly, the  first officer's 
airspeed c i l l o u t  of "bug p las  six", h8s. the  a i r c r a f t  f ly ing  a t  
I61 knots or v i t h i n  'I knot of rec-endeC airspeed. 

Bec8ufie thesc.speeds required by cmp8ny procedcres are f e r  
normal approrches, it is d i f f i c u l t  t o  understand hov the Boar? 
can believe there  was an' "airspeed margin" vhich cou?E have 
.I ovarcmr'' the  forces excrteC-by . the  oe:eorologicd a c t i v i t i e s .  

Lack of Substantive Mctcoro:ogical h 8 l ? S i E  

The Board 81.10 conteEd8 tha t  the th rus t  available vas sufficie-: 
t o  overcome the aeteorologic81. e f f e c t s ,  0bviously;if the 
u g n i t u d e  of the  downdraft is.unknovn, the;\ t he  mount of thrus: 
nrccsa8ry t o  overcooe .the c f f c c t s  cannot, be deterzcined. On the .  
other -hand,. d l  crcuncmbcrs t e s t i f i e d  t o  the appl icat ion of 
t h rus t  by the captain  81 the  i i r c r a f t  encountered the heavy ra iz .  
While t he  exact anount.of t h rus t  8pplied is  unknown, p i l o t  

t8keoff th rus t .  
vitntsser a t  the end of the runway believed the, cngines v e r t  8: 

' A d d i t i h a l l y ,  the captain -i n  h i s  deposit ion .aid, (Ta 115-.16): 

'ving vhen - I ' m  not c e r t r i n  8 s . t o  the Iequence -- but ' I  

"I rtra ight ined the .8i rplane out 8nC began t o  drop the l e f t  

. .  
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. .  . . . .  . .  . . . . . . . . . . . . . .  . . .  . .  
..... . .  

,li . . . . . . .  . .  . . . .  , .~ .  , . I :,: ' : 
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. .  
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. .  . .  . .  
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Analysis of the rain depth recorder show t ha t  the htavy :ra*, ' ' 

s t a r t e d  a t  1357.EST. (see . recording rain gauge char t ,  Figure.+>.' 
The ins rakr imous  . r a i n f a l l  raft a t  this  time appro.ached. 7 .  : '..: . . . .  

inches/hour., .a? ih tena i ty  charac tc r i8 t ic  of. . the  heavies: ..troei:aL 
downpours. . '?re rht recording i t  is c l ea r  t h a t  t h e  r a i a f a l . r ' . e t t  . . . .  '. 

increared.  t o  isr. u x i -  i h r t  instantaneourXy. Thia i r  . ' I  ' . 
conci.atent v i th  the. cre*emberr. trr t imoay tb: . t h t  alrtrfafi:.. . ' .  
cnrourrterrd.a "wall. of ~ . t e r . ' *  

. . . .  
. .  

. . .  . . .  
. .  . .  

. . . . . . .  . . . . .  . . .  . .  . . .  . .  . . . . . .  . . .  . .  .. . . . . . . .  , . -  . .  . .  

Pldar. phstoa 'taken f& the Wildinaton r rdar  ' F a t h e r .  ata'cC&.,,at . .  
, .  

. . .  .the 'time . o f .  the .accident. shoved an e r s c n t i a l l y  souther ly  fl:otj,.. . . . .  
. .  dominating ihe .Raleigh area. , AJ t h i r  . c e l l  which produced.'the'.;"' . .  '. 

. .  : r-way c rea t ing '  a' fore8hortening e f f e c t  to ,  the pslota. . . . . . . . . . . . .  . . . .  

, ' .L,P, . 

. . .  . . . .  
. .  . . . . . .  . .  . . .  dovnpour moved northvard; .it probably progrer8ively,obrCurec!:.~~, .... : . .  

. . .  . . .  . . .  
*~. 

...... : . . . .  . .  . .  
. .  

. . .  . . .  . .  
i . 

. . . .  . . . .  
' ,  1 .  , . . ij. . .  

. . . .  ~. . .  . . .  . ' ~Iht:-'~ccidtnt.occi;rred at',U102:09t. ': , : '\it.. : .. . .  .II. 
. . .  

. . >  . . ? ,  

. . . .  . .  
. .  . .  
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. .  
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According t o  the crptaia'r testimony, at 2GO f e e t  he f t l t  IOU an6 
checked his  raw dsC& g l ide  rlope. (TR 114-15) I: i s  ex t rme??  
importart: t o  remeder tha: a t  t h i s  timc everything about the 
approach had been norma?. A t  200 f e e t  the  VAS1 indicated on 
course,  vtrile the e lec t ron ic  g l ide  .lope inCicated very al ig>: ly  
low. The captain made a amall adjustment' t o  maintain the g l i d e  

The captain a: t h i r  time vould be r e t t i n g  h i e  v c r t i c r l  guidance 
slope an? then t e r m e d  h i s  v i r ion  ou:side t o  follov the VAS:. 

froc. the 'VMI, h i s  pitch information frP- the  VAS1 ant runwe? 
v i t v ,  and would be monitoring h i a  airapeed. e i l e  attempting t o  

t h a t  the captain  d i d  return ineide the cockpi? t o  monitor the 
land the.  aircraft viaua l lp  on the  aiming point. It i a  likelp 

r i rapeed because, from the  timc the a i r c r a f t  paseed 200 f e e t  

knota . unt i l  impact, the airapeed o a r i a t i m  vas no grea te r  than c 1.5  - 

. .: 
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. .  

.. 
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'It is a l s o  obvious- t ha t  t h e ' f i r a t  o f f i ce r  vas obs.e&ing.hii . ' . ' :  

de.rcent. r a t e  .cal.l.outr. aude by the f i r s t  o f f i c e r  during the ; l a s t  
f l i g h t  instrinrenta. This .is indicated by the t v o  uCeliiVe':.. .. ' .  

.fev seconds .of f l igtLt . .  . ' . 

men c. a i r c r a f t  v i t b  presently avaiIabie.instrrrclents i s  i n  
v i s r s? . cond i t i on t ,  t h e  p i l o t  manipulating the . eon t ro l s  must 

~ * - -  2 majority of h i s  r t t enc ion  t o  the runviy.and specifically 
the aiming point vitk occaaiorul crorscheckr of rirspied: &n?y 
the p i l o t  no t  f ly ing  wou1d.be able  t o  eroaseheck i n s t r m e n t s  and,, 
' - .  f ac t ,  did so ~8:evidencid by the tvo addi t ional  sink rA?e. 

' - - -  ----a. 'However, tceent accidents have made i t  abtmdantly 
C h i r  tha t  ca l lou t s  cannot be depended ;pop t o  t r ans fe r  essential  
i n s t r m k n t  information t o  the p i l o t  f lying.  . Several d + f i C i t B C % S  
i n  "Ca:lout'' ,. theory have been. iden t i f ied ,  including: 

1. nhc information i s  inadequate. t h e  Board i ta .e i f  teC@g?IiZe~ 
t h i s  ' i n  Special Study MS-76-5 vhen i t  ahoved . tha t  a &imp?e 
CalIout 'of  e icher  sink rate or glidcsiope posir ion.uas  

' i r~~rmen : . . i n fo rms t ion  t o  be useful t o  the p i l o t  f lying.  
insufficieri: i n  . i t s e l f ,  but h a t  t o  be cor re l i red  w i t h  other  

. .  . .  . .  

2 .  C&njca:ion:of the ' information is  unreiiabfe:  
. .  

a.  The p i loc  -king tSe ea:! ;-st s t a t e  i t  cor recr l f .  

b. Cockpit noire  may i n t e r f e re .  

c. I h C  pilo: f f r i n g  8sy no? hear i t ,  t i t h r  becanse i:::is 

. - .  . .  

in rudib le  or because he is  "tuned out" by h i s  intense 

very s i t u a t i o n  vhich generaced h i s  urgent need f o r  
coacentrs t ioz ,  vhsch is  probably made necesia? by t h e .  

i n s r w e a r  in fomar ion  and prmpted the ca?lout .  " . 

d. The p i l o t  f i p ing  may hear but not nnde r s tnd  the 
ca1iout. 

e. m e  pclo t  f l y ing  may understand the callout, and tr)' tc 
respond, but f ind himself sti.ll short  of needed 
instrrrclcnt infornation.  For exumple, i n  response L O ' J  

Callout of "lov" he would p u l l  rhc nose up; but. hcu f a r  
up? Since the external visual  cues were not adequate 
f o r  r S t  fark bf maintaining normal condLtions, they aze 

conditions. 
. un l ike ly  L O  be adequate f o r  res tor ing  n o m i  

3 .  I n  ang.case,  the information vi11 be s ign i f i can t ly  delayed 
by the  callout process. 

I n  a-ary; compared v i t h  information received d i re : t ly . f rm an 
ins t r tment  dirplmy by t he  p i l o t  f ly ing ,  ca l lou t  information is 
inadequate, unre i iab le ,  and s i p i f i c a s t l p  deiayed. 

Furthermore, even vhen the c a l l o u t s  are made.' conditions m y  dct 

RECEIVED BY ATP 
. ,.A,, 

. .  
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dWa).s. perrit the recovery of :  the a i r s r a f t  frat a dangerour ,. . 
poaition. 

It rhould be not& t ha t  'there.. are no requircmentr t ha t '  a f lig5: 
Crew on Eastern Air l ines  monitor a a p t c i f i c  nucber or a l l  of the 
f l i g h t  instruments rubsequent t o  paasicg. the decision br igkt  as. 
long as the runway or i t s  enviroment it i n  aight.  These 
.a~-oazhes are conducrez on a ree-to-lan6 concept f rm the 
b z t i h - i t  point or the  deciaion height (vhichever occur1 f i r a t ) .  . . .  . .  . 

. .  . 
. .  . ... . . . .  

. .  . . .  .- . . .  . . .  
. .  . .  . .  . . , .:. 

. .  :, . : .:;. . . .  ., ., ,: . .  
. .  . 

. . .  . .  
. . . I.' . .  

. '  

: 
. .  

,~ . .. 
. .  

. . .  

. .  

NThe Warionr',.Tranrportation. Safety Board rccopizea t h a t  a t  
---*e?t there  i a  no . .  requirement f o r  a pilot t o  continue t o  
monitor the inatrlmnenta dovn t o  deciaior; helghr a f t e r  the 
apFroach l i g h t s  or other  p o u d  tnviromnent aaaociat te  Wi th '  
the cod of the runway i a  u l l e d  in a i fh t .  In f a c t ,  i n  a . .  

btc-tc-hn? coasept i t  i a  underatandable t h a t  a p i l o t  VOuIC 
w;rh t o  make.. t r ans i t i on  f r m . i n r t r u n t n t  guidance t o  grouzc 
v isua l  guidazce a i  ' i s r ly aa possible. However, i n  
circxzzs:anc.ec of low v i s i b i l i t g .  par t icu lar ly  aa r e l a t e?  t5 . .  

Category.1: ~inirr, the  approach l i g3 ta  may of ten  be ir. 
aight  before the decision height is reaches, %ut they v<ll 
not'  provide a visual  guidaace r e p e n t '  acff ic ienr  t o  furcis? 
adequrfe v e r t i c a l  i n foms t ioa  t o  the p i l o t .  The result can 
be A t o u c h d m  far  v h c r t  of the threshold aa i n  this 
instance . 

"Accerdinglp, t h e  Safety Board r e c k e n d s  t h a t  the Federa? . . 

Asiatiorr AdPinhtraiion require tha t  a i r  c w r i e r s  cctabList 
.procedures i n  t h e i r  o p e r a t i m s . 6 & ~ ~ 1 1  t h a t  voulC reccire the 
p i l o t  vtio flies an a i r c r a f t  duricg approaches i n  low 
v i s i b i l i t y  conditioaa to monitor. she i n a t m e n t s  
continuousIy u n t i l  the ruay.). thresholc! or runuay l i p t t r  are 
ca l led  i n  a i g r  (ALFA emphasis) 

. .  

. .  . .  . .  . 

. .  

~. 

In rupporf of the KTS3'a philosophy i a  a a ta t e ren t  made by ?I=. J. 
R. . 5 r r i a 0 3 ,  then Asaistant Chief &unael, Li t iga t ion  Disirior., 
rAA, a t  a &position heiring conducted by the  KTSS.in r e g a d  t o  
ar.R;ri: I976 air  carrier accident at Xetchikm, Alaska. 

. .  . .  

. .  . 
. .  

'X-. X . t p a c h r ~ r ,  thett qvcstiocs are arguccatrt ive.  X thizk 
I. could nake a 8taf-nf .that could be acceptable to  most 
people bd-e. . The decir ion height in  t h i a  pa r t i cu la r  case i s  . .  

+a:a5lishecd becauae of obstruction c r i t e r i a  m d  -E?. p ~ n y  
fac:ort. Umther o r  not it (Le- ,  t h e  g l ide  elope). is . .. 
w a t l c  beIw 8 thousand foef t i&. ,  the  deciaion h t i g t i t f . i s  
really e p.r.&oxicaZ question. It doem' t  need to k, 
became of the decision height at a thousand feet; ens i f  i n  
fact it i a  w a b l c  another 300 feet or 500 f e e t  i a  r u l l v  
qu5ttt irrelevant to tbc circw8tZancet here. A p i l o t  ought 
t o  be Picuaf when he seta t o  8 thourand feet ( i .e . ,  the  . .  

decicion heisst] 8nd thereaf ter .  (Note: parenthet ical  
i n a e r t i o ~ r  and smderluung by W A )  

. .  

. . .  

. .  . .  

n 
. .  

. . . .  . . . .  

It i a  clear, rhesefort, -&a? both t h e  RI55 a d  FM considere6 

il 
... 

... . 
. .  

. .  

. .  .. . . .  

. . : . .  

. .  
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t h a t  a p i l o t  would be v i s u a l  du r ing  the l a t e r  s t a g e s  Of the 
approach; i . e . '  a f t e r  ob ta in ing  t h e  requi red  v i s u a l  cues.  I t  
rhouil a l s o  be c l e a r  t h a t  a t  the tine the hTSB made t h i s  
recmmzendation t o  t h e  FAA i t  vas  not  t h e  inten:  of t h e  hTSB :ha: 
p i l o t s  n o n i t o r  t h e i r  f l i g h t  i n s t r m e n t a  t o  t o u c h d o n .  

A t  no  time p r i o r  t o  :his accide-?. ha2 t h e  Soard rtCtwae?.ded t h a t  
the  i a s t r m e n t s  be a o n i t o r e d  beyond the  poin t  where the r;m=ey 
th re sho ld  or r m v a y  l i g h t s  are c a l l e d  i n  b i g h t .  And ye: i t  v8t . t~ 

f a r  a s  t h e  c r e v  vas concerned, a s a f e  landing  ves  assured  When 
t o  f a u l t  a crc" f o r  not  going beyond vhat  i t  had r e c m w n l e 2 .  As 

t h e  v i s u a l  cues  a s s o c i a t e d  v i eh  t h e  rOniray became V i s i b l e .  

Subsequent t o  t h e  b l e i g h  a c c i d e n t ,  t h e  Board d i d  nakc Such a 
recocnenda:iot? i n  Report U S - 7 6 - 5 ;  but  t h e  PA\, Underest iSering 
t h e  impor t r r ce  of t h i s  r e e m e n d a t i o n ,  f a i l e d  t o  a c t  U?On i:. 

The Board should have fo l loved  u p  on t h a t  recms=enda:ron, bu: t o  
d a t e  has  not  done s>. The Boar6 shou ld  c l e a r l y  s t a t e  t h a t  "le 
pilo:  fiying n e e i s  iastrme3t i n f o m a t i o n  rhroug*out - the a??roa::? 
and l a d i n g ,  and t i a r  ca?t.outs e r e  an inedeqoare vey  f a  E.-*' 
it. 

- ? ? - ?  

Considering :>.e v ieesprcad  m i ? i t a T  (and growing civi!iar.) c s e  cf 
existiq t e c h n o i o p  v h i c h  can d e l i v e r  both ins:rmer.: an-' visua: 

hTSB t o  supper: p r i o r i t y  deve!D?;enc of 'dead Up Disp:ay f o r  use 
i n f o r n a t i o n  s i s u l t a c e o u s i y  t o  t h e  p i l o t  fiyirrg, PZ?A c a l l s  upat: 

i n  a i r  c a r r i e r  a i r c r e f r .  The Boar l ' a  EOS: r ecen t  s t a t e e r . :  or. 
H:?) : 

3 ,  Tne Safe:y Boar? cocid rea:5 no conclzs ions  regard ing  the 
a2val:ages or disa2va:L:a.ges of EL'3 i n  t h e  :owvisibility 
envi roEen : .  I' 

1,  
i s  i n s u f f i c i e n t  t o  rhe poin t  t h a t  i t  i, s m e t i m e s  i n r e r ? r e c e l  K S  

da=zicg vifh f a i n t  p ra i se" .  Ye ask rhe B,-arl i o  make a s:'?? € 
d i r e c t  s t a t e e n ' t  i-, favor  of EL! develoFe3: .  

VI. DISCZSSIO?; OF h i  EVIDEXCE 

Freviously discuased ,  ALPA vould l i k e  t o  address  t h r e e  additions: 
I n  a d d i t i o n  t c  t h e  nev c v i d e x e  regsrding p i l o t  r e a c t i o n  t i n e  

s u b j e c t s :  A I C  involverenr . ,  t h e  vindakieid ..iper a y s t u  prescz::v 
i n s t a l l e d  on t h e  B-727, and rhe d e f i c i e n c i e s  i n  t h e  p re sen t  United 
S t a t e s  VAS8 System. 

UiTk s t r o n g l y  b e l i e v e s  t h a t  one oi t h e  m a i n  m i s s i o n s  e m i t t e d  by the 
Board i n  t h i s ,  as irr many o t h e r  acc iden t  i w e s : i g a t i o c s ,  is t h e  
de terminat ion  of ATC invo!venent. This emission u s u a l l y  reau l t e  fro= 
a cur so ry  e x m i n a t i o n  of ATC procedures ,  act1w.s by c o n t r o l l e r s  and 
t h e  r e s u l t a c t  e f f e c t  or. t h e  a c c ~ d e n t  a i r c r a f t .  
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After careful &notion of the A X  taper, m c  Croup's factual 
report, and T e m i n d  Air Traffic Controllers E.ndbook 7i10.83. &?A 
believes that.* number of factors involving A X  were not d - e s s e d  % 
the Board and that these factors certainly ha3 a bearing OE the safe 
conduct of EAL 576. 

ALPA d n e d  in detail the Local Control {LC? Aft tspe during the 
time period 00302 - 01252, (time of accident 0102:09Zf. During the 
32+mlte period prior to the accident, there m s  an almost tontinuoLr 
(hot mike) dialogue carried on by the  local controller with 8 recon6 
inaudible partner. Strrting at approximately 00312 and continuing 
almost noortop until 0100:28 uhen ZAL 576 called passing the kes---ilie 
h6io Beacon, for some 29 enutes, the 1ocal.conzroller -8 talkisg 
about becoming involved as 8 referee in a recreatianrl *oceer 1USuC 
and then ntoving up to referee hish school and college games. 
(Selected portion8 of this transcript fra tpproximately 00302 until 
after the accident are included for the mud'. &nrtion.) &air. 
ALPA vould like to reiterate th8: this atrantoss now0pera:iecal 

During this 294aute period. there vere tvo irr;sortazt trmcirsiot.s 
dialogue vas continued for a 29-mimrte period prior to the rcc%de-t. 

made by aircraft. 1L? Guard Helicopter called the L C  and 
r tqzr ted  pemission to proceed to the East side of the ficlC a& do 
8me hover vork until :tie thUnder8tOnn passed. Additionally, at 
0058:%,  the first officer on LAL 576 said, -OK, t?unk you, sir, yea? 
look like you have Ih quite a stom coeing your vap." Almost 
izediately follovkg the 0058:54 tranmission, the LC vent back t o  
the extraneous conver8ation regarding the so=cer referee business. I: 
nov becones interesting to note that at 00552 the record veather at 
RDE was a*. follovs: 100?206 four &les vis. .  rain an6 fog. A t  
0100:35-",e LC advised  EAL 576 that the airporr visibility vas 1-315 
miles (the controller did not  88y vhat phenomenon vas restricting the 
vi8ibility). By 0101:55 (at the latest), the visibility had drape? 
from & miles to 3fA mile- h i s  is a draszic change ia :he veather 
over a relatively ahort period of time. 

Tne T e d n a l  Air Traffic Controllers Hanuol 7110.80 in effect at t h e  
time of.che accident specifics sane of the things the local controller 
should have done during thir period of rapidfy changing veather. 
Paragraph 1002 Airport Conditions states:  

. .  . 
. .  . ~. .. 

.~ 

,, ~ . ~. .~ 
. ,  

. .  . 
. .  

. .  . .  

"a. On first contact or a8 soon as possible thereafter and 
subsequent~y, as changes occur, inform an aircraft of any 
abnormal operation of approach and landing aids and of airport 
conditions vhich might affect an approach or Iandinp. h i t  
hforuxatian currentlv contained 1n the ATIS broadcast if the 

Obviously rapidly deteriorating visibility could and did affect the 
approach and landing of LAL 576. 

Paragraph 168 of the Controllers Manual states "operate HIRL vhich 
control the asaociated M S / R A I L  in accordance vith the accompanying 
intensity retting table, except (1) (N) 

. ,  
. .  

, .  

. . , . ,  
. .  . .  . .  

,; . 

. .  . . .  . ,  .. 
: . .... 
, ~ .  . ~. . .  . , .  . .  . .  
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, :  ... 

. .  
. .  .... . 

. .  . .  . 
. ... 

. . .  .:,. 



APPENDIX F -54- 

a. a s  rcquested~by the pilot. '~ 

b:. as  'you deem .aecebtary, if not contraq' to the: pilot's .,. 

~ i . .  

.' '. '; 
~ . . .  . . .  ' ., . .  : .  . 

request - . .  . .  
. ,  . 

Visibilitv - . .  

Step 

5 Less than 1 mile vhen requested 

- 9 Night 
. .  - . . ~  

I I to but not including 2 miles .less than one mile 
3 2 to but not including 3 miles 1 to but ust including 3 mi.les 
2 when' requested 
I when requested more than 5 miles 

3 to. 5 miles inclusive ~ 

I n  addition the' Federal Xeteorological Handbook No. I ,  Surface 
Observa:ione, Chapter Ab-7, Paragraph 3.11 (US, PAA~Conzrol - 
Observations and Actions stares: -- 

,t Unless othervise exempted,  certificated .rover personnel shall 
report prevailing visibility vhen the previiling visibility a: 
the usual poiat of observation or at'the cover ir less than I, 

~. - 
miles. The Ccntrol fovtr visibility oboemations may be use2 
iwsediatel for aircraft operatrons, but they shalne recorded 
d e z o  the veather statlcn AS soon as practicable. 

-- 
During this'condition, Control rover personnel shall no t i fy .  the. 
veather s t a t i c n  AS soon as possible vhen they observe the 
prevailing visibility at the tover level to decrease t o  1ers.than . 
I miles, .and change by one or more the reportable valu,es.(Ts5ie 
A3-4)'.: men. rht tover visibility is reported as variable, 
subsequent actual observed values vithin the limits of the '. 
reported variability rreed not be transnitted t o  the veather. 
sta:ion." (Underline Supplied) 

' .~ . i  

. .  

. .  
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Table A3+: Rcportahle V i s i b i t i t p  Values (!files) 

. .  
..... . . . . . .  ..I . . :  ., -5 :, ,: ' .  . ,~ 

. . . . . .  . . . . .  . .  . .  . . . . . .  , ( . _ i  
. . :  . .  
......... 

. . .  . . . . . . .  
. . :. . Increments of.Separation (Miles) . . . . . . .  

1/16 
1 114 

-5 
2.  . 2 112 

1/16 
10 

1 I2 1 3f8  , . 2 114 3 . . .  
15 

6 11 20 

3/16 214 ' 1 518 6 .13 . 
1 I4  

30 
718 . . 1 314 : 7  ' 14 35 

5/16 1 1 718 . . . .  0 15 40 

: ' ; ' 3.:,: " '  , '  

< 

. . . . . .  -. . . .  . . . . .  . . .  . . . . .  . .  . .  

118 ..... . . . . .  

. . .  

l/& 1 / 2  . 1  ' . . . .  . . . . .  . . .  

. .  

b 3J8  3 . . . . . . . . . .  
.... 

. .  
. . . . . . . . . . . .  -. 

.. : .. 
.. , 

. . .  
... . .  :. . . . . .  . . .  

. .  . .  . .  

. . .  118 518 1 112 2 112 5 ' ' 25 . . . . .  

: . . : :. . .  
. .  : . .  . .  .. . .  

. . .  . .  
. .  

,. 

. .  . .  . .  

31a 

. .  . .  

1 118 . 2 9 ef .c .  . . .  
> ,  

. .  .. 
. ,  

... . .  
. . .  . 

1. 

2. 

3. 

Enter i n  s t a t u t e  miles st land ataf iona,  nau t ica l  miles on 
N a y  ships and ocean-station.'vesaela. When the  v i s ib i . l i t y  
i s  halfvay b e t n e n  consecutive tabular  values, ae lec t  the  
lover value. 

When the prevai l ing v i s i b i l i t y  i a  more than 7 miles and. is  
ala0  estim8:ed t o  be more than twice zhe dis tance t o  the  
most d i s ran t  marker visible, encode the v i r i b i l i t r  a s t w i c e  

repor:oble value,  or  7 miles, whichever i s  the grea te r ,  a d  
t he  diatance t o  t ha t  m r k c r ,  rounded t o  t h e  nearest 

value,  add a +; e.g., 7*, 12+, 2m, e t t .  
i f  the v i s i b i l i t y  i a  eatimated t o  be greater t h m  the coded 

Suff ix  t h e  average of a l l  obaerved values with a V (for 
var iab le )  vhcnever the prevai l ing v i s i b i l i t y :  

(a) Is less than 3 miles, and 

(b) RspiEI? insreases  and decreases by one or more tabular 
values during t h e  perio6 of the observation. 

A: 0100:352 t h e . l o c a l  cont ro l le r  adviacd W 576 o f  t h e  
v i s i b i l i t y  reduction LO 1-314 miles i n  accozdance v i t h  Paragraph 
1002 f7110.8D). Also, according t o  h i s  atatentent he put the  KRI .  
(High Intensity Runvay Lights) up t o  Step 3, in compliance v i t h  
paragraph 468 (7110.80). 

However. beginning a t  010!:08, a p p r o x i ~ t e l y  1 minute And 1 
aecmd pr ior  to  t h e  accident,  t h e  loca l  cont ro l le r  a t t f t s  t he  

covering A 10-necond period, are Itatemcnta made e i t h e r  ir. 
first of a e ~ e r ~ l  atat-ta. The f i r a t  t h r ee  atatements, 

bevilderaent or 8 state  of surpr ia r .  The.four remaining 
statemts concern the asaeasment Of t he  tower v i s i b i l i t y .  Ihis 
v i a i b i l i t y  assessment was obviously completed at 0101:552, at the 

above the airport. His r ea l i za t ion  .that the v i a i b i l i t y  had 
latest 16 aeconds prior t o  impact, when the Aircraf t  war 210 feet 

dropped fron 1-3/& mile to 314 mile ahould have Cauaed the 

v i s i b i l i t y  and (2)  tu rn  the BIRL up t o  Step 6. Neither of 
con t ro l l e r  t o  do tvo  things: ' (1) advise 'UL 596 of t h e  

these 

. . .  
. .  . . .  

. .  . . .  

. .  

. .  

. .  

. .  

. . . .  
. .  . .  

. .  

. .  



APPENDIX F 56- 

procedures was accomplished. Bovever the LC, for whatever 
reason, felt compelled to notify approach control a t  0102:07, 2 
seconds before impact, of the visibility reduction. =PA a130 
realizes that the controller may have felt tha: under Paragraph 
4€8 ( s f ,  "a6 you deec necessary," vould negate any renponsibilizy 
to elevate the EIX.  from Step 3 to Step 4 .  Hovever, =?A voLd 
emphatically point out that, at 0100:352  per the local 
controller's statement ( 1  minute and 34 seconds prior fO hac:), 
the local controller set the HIRL up to Step 3 as a re83I: of the 
visibility reduction fro= 4 miles to 1- 3 / 4  miles as outiiaed in 
Paragraph 4 6 8 .  

&?A would assume that if the controllrr deemed it necessary to 

have deeaed it ncceasary to raise the lights to Step 4 dw the 
raise the intecsity for this visibility Change, he shou?? 8150 

visibility dropped t1 314 nile. 

Additional analysis of the transcript leads to the conclusicn 

his duties. E e  Board's factual report says the local co?.::o:;er 
that che local controller va8 not paying sufficient 0::entio:: to 

stated he mni:ored the B R I X  display in the tower conrinu0ut:y 
while EAL 576  approached the airport. Hovever, a: 010'i: i?Z, 33 
seconds after the accideil:, the Local Controller ask3 the 
approach controller, " n o ' s  ths t  iaa: jet :hat landed?" ALPl bas 
to conclude that after three cmnications, one of &.ir,ich i r  a 

display u5th ALP?i4 nuneric data, the local controller nhocld at 
landing clearacce, and E continuo! monitoring of :he B R X Z  

least have been avere of :he fligh: o d e r  and airline nece of 
-he #l landiag aircraft. Obviously, he vas no:. 

Subsequent to t?re acciden?, there in more hot mike conversa:i~n 
by the 'iocal c c n : r o l l e r .  "Did I vhay - yeah, I f o l c  hi= a =:le 
and a half. I didn't give hi- the three quarcers caEse h e  w a s  0- 
finel*--- Eascern Five Seventy-Six is *.a: they told me 
d O m a t 6 l ' r S  ." 

AiPk is 6ure :hac a lecgthy description of the m:~sions sf 
pertinen: loce! ves:her infoneation LO LSL 66 a: Ke-r,edy A i r p s r r ,  
to A?lep,heoy 121 at Philadelphia Airport and rJ1. 5 7 5  a t  Raleigh- 
Durhaz is nor reqcired. m e  only person ia 6 position fc co'llect 
such informa:ion is :he local controiier. ALPA believes it is 

wencher information which may affect his fiigh:. 
incucbent upon the local concrolier to info= t h e  pilot of 

Enclosed fo r  the Board's informatioc are tvo interaai le::ers a?.? 
a selected portion of the 8-72? Newsletter to EAL pilots 
regarding the efficiency of the E-727 windshield vipers 
(Attachment 3). 
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The fourth puagrapl-: of . - thia"  letter dated March 2,3926 :shovs,' ), that i n  .the' conditioqa: inco+qcd.  by.& 575 'the..+perj c w l d  be . . : 

..expected e i t h u '  r0 i t a l l  o r . t o .  remove . the . r i ' in~im$roperly .  . I n  :': 

,. ' .,this. uae:the.wip&s .m@ved, 80. i t . i a . v e r y '  l i k e l y . ' t t u t  t h e ' r a i n  ' . ' .  

.v ia  not.  proper1i removed, 
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. .  .me Board rhould. have conaidered ... the 'possib.1; e f f ec t1  .of impr.opcr 
. . r a i n  removil ' n i  the  a b i l i t y . u . f ' t h e  pilot. io.makc:une of ext.ernal 

virtu1 cues i n  ~condacting the appr&ch,'. i n  de tec t ing  any 
' .deviat ion from the co r r ec t ,  approach -path, and in:making require8 

.corrections: On the  theory t h i t  the  W letter of.Xarch 2, 1376 
V81 not ava i l rb le  to . the .Board i n  i ts  del iberat ions ,  ve aak t ha t  

Addreaaed a t  t h i a  time: 
i t  and the-whole aubject  of windahield $per perfermsnce be 

P S I  
. .  
. . . .  - . .  . .  

&PA. has bicome, extrtmely..,concerned about a neu d i scoveq  
regarding the design eff ic iency of the preaenr US. VAS1 Syrtez. 
Pr ior  t o  this  aceident the  aviat ion conxzunit. vas .gentrally - re  

. installa: ion,  tha t  berng color diacrimirution durine periods of 
o f  only one minor problen associare6 w1th.a C.S. VAS? 

; exmining Figure .2  tha: an aircraf:.can depart the  center l ine  of 
poor v i s i b i l i t y .  Nov it becomes alarmingly apparent vhen 

the VAS? on-course area a t  s descenr ' ra te  of.over one t h o u s a d  
f e e t  per d n u t e  and f l y  f o r  a period of a ix  aeconds and s t i l l  

Additional three seconds, or a t o t a l  of nine aeconds, before a 
receive an on-courae indication.  The a i r c r a f t  can f l y  for an 

pos i t ive  (red over r e d ) . l o v  indict t ior!  f ron the VASI is receive6 
by the crew. b r i n g  t h i s  nine-aerond period the aircraf:  voul..' 
have covered a horizontal  di r tance of 3 f 8  of a naut ica l  mile. 

. . . . .  . . . . .  
. - .  
. . . .  . .  ... :*_ . .  . .  . . .  . . .  . . . . . . .  

. .  
. . .  . . .  . .  . . .  . .  

. .  

. .  . . .  ;< 
. .~ 

. .  
. . .  

. . .  

, : 

men' examining. the design of the VASI .System vith the  above 
def ic ienc ies  i n  mind, i t  becomes a l l  too apparent t h a t  an 
a i r c r a f t ,  c l o r e . t o  t h e  runvay.threshold, ( i - e . .  1/2-114 W-), 
could f l y . i n  the.cn-courae area with descent rates above '1000 
f t - fmin. ,  f o r  an extended period of time while receiving 8 safe  
VASI indicat ion,  even though the a i r c r a f t ' s  aafery.bad beer: . .  

comprodsed. .Furthe.-more. the on-course area can be even wider 
than tt.a: of the Raleigh-Durhan VASI due t o  the range of 
ins ' t a l la t ion  to le r idces  al1ove.d i n  the  F U ' a  c r i t e r i a .  

. . .  

. .  . .  

The above infomat ion  ahould be given f u l l  a t t en t ion  i n  8 
reconsideration of Finding 2 which a ta tea  tha:, "The VAS? l i g h t s  
a l e r t e d  the  firmt o f f i c e r  t h a t  t he  a i r c r a f t  had descended below 
t h e  g l ide  alope." While that finding i a  i n  a l imited a m s e  t rue ,  
i t  r e f l ec t a  A misunderstanding of t h e  . p i n t  where the off-course 
indicat ion from VAS1 f i r a t  b&ae ava i lab le  t o  t h i a  crew. 

ALPA'a f l i g h t  path p r o f i l e  adequately demonatrater t h a t  an 
a i r c r a f t  can deviate from the  VASI g l ide  alope cen te r l ine  for an 
extended period of time and a t t a i n  an txce88ivc r i te  of descent 
before the.VASI vi11 alert a crew t h a t  they a re  too IOV. The 
acciiient a i r c r a f t  had a 9-8acond period Of f l i g h t  from .the time 
.when deviation from the VASI glide .lope cen te r l ine  began, u n t i l  

. .  
... 

, . .  

. .  
. .  . . .  

. .  

. .  

. . .  
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. .  
. .  . . .  - . .  

. .  

. . x'.Iow indici:ion.v&a provide0"to:thc crew- .The V&I actually . ' '  '. . ' i 

'. .provided- inch-ect information LO .the captain at. .or n e q  the' .' , : .. : 
decision .height. m d '  from then on. unci1 revera1 reconds pi icr :  tie: :, .. 1 

.:. . i&aCt- 'At: 200 feet ,  the captain raid he felt 10W rB3 the . . .  

t1,ectronic glide. ;lope :rhowe& him rlighely loV. Boveve.r, ' the. ". 
VASI.rhoved 'rafe; i.e.; red over hire. For t h e  next. tv3'rnk; : 
'one-holf iecondr it continued to. rhov i ?xfe red-.over-whi:e " . 

indicafion; The aircraft then f l e w  for m rdditionil two ,and 1 
one-half recondr.through the VAS1 tranririon zone; i - e . ,  red ocer ' '' ' . 

.pink.  ' . '  

tnelosed for, the Board's information is detailed ietter to the  
Nev Zealad Pilot. Arrociation outlising the dangerous deficiency. ..: . .  

in our preser.t red/white VASI'Syrtem (Attachmen: c). 
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I 
PII .  COLMNTS OX BOARD'S RECO?DlhDATIUNS C O h T U E D  Ih' REPOR? . . .  

. . . ,  

ALPA f a i l s  t o  unders.tand tho basis  for  the  last 'tvo pragraphs  on 
page 17 of the  Board Report AAR-76-15. 'When the main body 0 f . a  
report  contains numerous e r ro r s  and r e su l t s  from an incmqle te  
invest igat ion,  the  recomendations could only be based upon 
inconplete or erroneous findings.  

While ALPA supports having FAA OPS Bulletin 71-9 (Attachment Df 
applied t o  precision approaches, an& agrees that accidents Occur st 
unacceptable r a t e s  ( i n  t h a t  any accider.t i s ' o n e  too  mn.y), we most 
emphatically disagree tha t  t h i s  accident i l l u s t r a t e s  e i t h e r  a 
disregard for approved operating procedures or Iax crev discipl ine.  

The nev md.cor rec tcd  evidence offered here by ALPA mker i t  ve ry :  
C k a ?  t ha t  .not  only did, the crev of W 576 not f a l l  v i c t i a  t o  any.of 
the '  21 shortcomings l i s t e d  i n  FAA Buletin 71-9, but that they 
actuaI ly  used -y .of the rcc-endrtions l i s t e l  i n  that bu l l e t i n .  
Specif ical ly ,  the  crew used the folloving rccommendarions f roc  71-4: 
2 a ,b ,c ,d , f .6  9 fa6 i t  appl ies  t o  a precision approach.) 

. . .  
. .  

. . .  
. .  

. .  

. .  . 

. .  

vas any .lick, of professionol ise  involved i n  t h i s  accident,  i t  ua5 ao: 
The Board the FAA buIIe t in  r e f e r  t o  "profetsionalisc". I f  rbere 

or. the par t  of the crew o f . =  576. 
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LEGEX3 FOR ATC zRA?;SCXIPI . .  

1 

Wd'LC = Hot Kike Local Controller 

U-576 Radio tranrmission from Eastern Airiines Plight 576. 

RDO-L/C Radio frmrmisrion from hleigh Durhaa Local Controlle= 

IF/AC Interphone trsnruission by Raleigh Durham Approach Controller 

D / L C  = Interphone tranrmirrion by Raleigh Durhea Local Ccntrolle= 

IF/? * Interphme transaission not arsignrble t o  m y  particular position 

* 

EA-393 Radio tranr=ission from Eastern Airlines Fiight 393 

* Radio trmtmirsion fro= Beechcraft 74E 

Guard = bdio trans&ssion fro= un<dentifiablc Guar& aircraft 

7% - Radio tranmission from Forecast 7%. 

AtC TF.XSCX?X 

OG31 : O O Z  S B X C  You start off in City Recreazion you go fro= there 
to high school and then to coliege. 

0031:llf  Iof./LC Buz ah 1'0 a I'E gonna read t l e  book OT: every:hing he 
rays tha: a lot of rules to knov * bu: it's the easies: 
gaze to officiate. 

0031 :15Z m / L C  
can't trip em, but I'm gonaa get the book on P.E.-read 
I guess because you knov it's basically kicking--you 

wha: as6 don't think they tuve any rubsri:utes either 
it-they play what (eigh:) halves, don't they-and no 

(additional conversation). 

0031 :202 WULC But I don't * and hell I don't h o w  how much they-and 
ah- 

0031:352 =/LC Guard 59784 * *  IRE movtr through 
iiphtning n o m  liphtning. 

- 
0058:312 U-576 Raleigh Eastern five seventy six uith you ah vt're 

three from Lterville. 

BDD-LIC tartern five seventy six ir cleared to land runway two 
three and wind &I variable one ah eight zero degrees at 
four and I had a Queenair reporttd ah rtrong vinds from 
the left abwt tventy knotr at ah between n b e  hundred 
and one thousand ah correction and tu0 ah one thousand 
two hundre6 feet on final. 



)oo58:%2 EA-576 

W L / C  

B"./LC 

EU/LC 

0100 :282 U-576 

0?00:302 RDD-L/C 

=.!LC 

OiO3 :352 -L/C 

0100:4iZ .U-576 

010G:432 =L/C 

U-576 : 
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OK, thank you, a i r ,  yeah look like you have ah qui te  a 
stom c&ng your yay. 

.~ : 
, 

. .  

W .. ~ 

. .  

Bu? I don't know hov much; I assume they pay abort the 
same thing they.pay you - vel1 ah recreat ion or higt: 
school or - but see, you a t a r t  off v i t h  recreation 
v i t h  a player on - on the team t h i s  d g h t  pose 8 
l i t t l e  ptobln.  but I'm sure  could do . would ah 
ya lcncv take a couple of hours leave ah cause I think 
they play around tvo  t h i r ty .  

Eov much do you get paid? Ah how much have you made if 
you dor ' t  mind me asking? - (1 bet  you) enjoyed it! 
Did you? Yeah - I like i t  because ya know Chucky's 
going t o  a 8chool vhere I think aoccer's gonna be reo? 
big-and more so t b n  f w t b a l l  and ah - t ha t ' s  right 

he's ah) - he 's go? forty- three high schools and 
( m d  vho knows) on ah open f i e l d  basis  - he said (tha: 

co'lleger . 
Five seven s i x  i s  Leesville.  

Eastern f ive  seven a ix  roger 

Yea5 you a i n ' t  got ah ve go? ah 

h s r e r n  f ive  scvency s ix ,  v i s i b i l i r y  at ah a i rpo r t  no= 
is a?? mile and three qwr te r s .  

OK, thank you, sir ,  say your vind p1eaSe. 

The vind r i g h r  now is ah oae nine zero degrees a t  f ive .  
I t ' s  been holding pre t ty  vel1 at  f ive  kno:s. 

OK 

Say Sa Poco 

Go ahead 

Turn your runway l i gh t s  up on three two 

(Simuluneoua with "on" above) I did  

Uhetler's requesting a contact  ApprOAth 

(Simultmeous with "approach" above) on three  two  

Av r ight  - hey John 

t - 
Hey &I - (sound of mike or speaker twement) - 

31 
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0101 I222 W$LC 
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EA-393 

E(Do-L/ C 
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EA-393 

u-393 

mO-LiC 

3%-305 

W L I C  

?*E 
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&e tverr:? five three 

frstero f-ve severizy ai* a?? tover (backgromt v;Lth 
above) turn three ninety three over -- he's trlkiz' t@ 
approach controi - av rig?*: you a11 taikin' t o  three 
nine:? three. 

astern five aeventy a ix  Raleig3 tavtr (backgrom.! v5:k 
absve) the airpcr:'t closed ..t - he?- T m  

b i e i g b  this i s  Beech It. cevca four echo 

Seven four echo b l c i g h  

Ah i c  look& like he had an engine o= f ire  vhtn he v e x  
by me- 

Ah say again a i r :  

Ihar ah j e t  lookt6 l i k e  be had an engine on f ire  uhe- 
he went by here at the end. 

OK. th.nk y& air.  8ppreciatt it.  I just sav what ah 
looked l ike ah flame OU: thcre. 

. .  

I can amell k a o s a t  a11 0-7 the piace d m  here. I 
don't: knov vhcre; it's tveryvhere. 

OK, thank you air.  

74 echo raiE looks l i k e  8n engine on f i r s  t o  hiu. fle 
tstlls kerosene, all over the place down there. 

&stern five seventy r i x  tover 
. .  
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tha t ' a  whet t h a t  Beech D-eighteen juat *aid.  
I amell i t  - and it looked l i k e  an engine V.6 on . f i r e .  

Did I m a t  - yea!! I to ld  him a &le a d  I miif hi9  ah 
mile and & ha l f ,  I didn' t  give him the rhree qlur ters ,  

i t ' a  what they t o i d ' s e  dovcstairs.  
'cause he vas on f i n a l  * - I;astetE f i ve  sevenzy a i r  

Ramp, tell 'a they need addi t ional  f i r e  trucks - I I can't ah - 1 Can't t a lk  t o  h i 5  - calf the South 

don't  think he'a off the runvay. 

Bslcigh this i r  Beech ah seven four echo, look I%e the 
runwny'r tied up nov. 

Yes, air, Seech .eve= four echo, the  run A i  aIr?Ort is  
closed a t  the present time air. 

OK, ah hov about me taxi ing back in? 

Au r i g h t ,  a i r ,  ah t a x i  ah atand by, sir. 

Number four ~omebody'a c a i l i n '  - ah looks like he is 
off the runway, I can't see  a?. *-in' chir-g. 

fastern f i v e  seventy a i x  twer 

1 * r i g h t  here  - sent him the VOR a t  t k e e  thousand 
ah and ah put hi% on ah -* aee if you can t a x i  t h i s  ! 

vants t o  t a x i ,  j u s c  ace i f  you can aend him back - g q  back to the South Bnnp - I knew i t ,  ree  i f  he 

call these g u y s ~  a t e  i f  you can t a x i  root5oCy t o  tSe 
South b u p  - tha t  one a t  rhe approach ea?, he wants t o  
t a x i  back t o  t h e  South Raw - South Ran?. 

i 

~ 
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Guard? 

Ah Beech aeven four echo, t ax i  t o  the S o e h  Raq. 

Seven four echo, roger,  he ran off the end. 

A h  negative, sir, ah I can ' t  see  &ere he is, s i r .  ir's 
ah  ra ining up here ao hard I just I can': see ar.y:'ing. 

lover, he'a r i g h t  a t  the center  of the refuel ing ares 
for hel icopterJ .  

Eelio, tower, ?orecaat 784 

Forecast aeven eight four ,  &o ahead. 

we helicopter. 
Roger, a i r ,  he appcars t o  be r i gh t  in f ron t  of ah wh<re 

OK, t \ m k  you, a i r ,  appreciate it - can you tell ute i f  
he ' s  i n  the grass or what. a i r ?  
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Coptain E. 0 .  Mtador 

R. F. Forks 

8-327 Wirdshield Wipen 

DCAFO 

M A C K  

knc't 2, 1976 

Ed, 01 I indicated to yw fewemf days ego, Homer ha a i s &  tb 8-727 
w i d h i t i d  riper problem to me for rrroiufion. 

I ioked ro Whitey Jahn taloy, to c u r  him in on the problem, and to End 
out if he hud rtccived com$aink in che mtult of ywa--hc hot not. 
The complaints he has vccerived rclste to nduc a d  the ''park' mode. 

I then went to Teny T i m m  in Engimn'ng and asked for his help. He 
is going to besin on immdiote check of wt recards to determine if ,  cn 
tk: phose- check, b!ades ate snowing up bad, or X am tecuh rrgulorfy 
m d s  adjustment. We ore also propasing an E.O. to check the next 
five ~f ten uirc.dt comb3 into phose check. 

Oae intrresfiq item keeps recurring in my convcnatiart on th' IS r a t e r .  
Tkat is: lk wiper motor oppeon to k underpowered. and in dcvtioling 
the specs for blase ann tersim, there wm a trade-off beheen w k t  woui:! 
be optimum tensior. rn the b!de om, for best wottr  Reeving action, a?d 
, w k t  the -tor can generote in the way of t o q u e .  Tarr much tension 
causes the Slsde to stafI. ?k cure i s  to reduce ternion, and this m y  
cow uaatisFactoy+ performance ~ 

As you can see, this reg turn wf to be a design problem, a& iherefcxe, 
o Boeing prokdev. 

&e intend ro punat ol! aspcc% of this pmb'em, and I x i i i  keep y w  

- *  

posted - 

R. F. Fobs 

fff :da 
CE: Coptoin W. 1. Colsh 

RECEIVED BY ATP 
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. .  . . ~. 
. .  . .  

. .  . . .  
. .  

-Walt, f received sevemt camplo;nts from pilots concerning. the inadequcte 
uip;ng ortion of ihe 3-727 windshield wipes. These were presented to me 
us rcfety item. Since some of our recent landing incidents occurred when 
the wiper s y r k r n  wos in use {the 1 A H  incident wherein there was a wiper 
rd iunc t ion ,  and RDU incident of 1 I-  12-75, to mention a few) ,  I 
tho&t the complaints merited investigation. 

Accordirrgly, Dick-Forbes, and Terry Ttrnrnons of Engineerkg , have k e n  
woking t-+er in  on attern,-t to wn this p;obler. down. Their tentctive 
a$esVntnt was thct the tension on the wi+eer Slade om was inodequcte. 
TO fes? this, a rcdorn ciieci of the btcde crm tension wcs mcde on Is 
d r c d t .  A s ip i f iconf  number of these showed improper Made am tea ion .  

~. 
'- . ... 

To correst ?his prob!em Engineerins plcns to change t he i r  work pmgrcrn to 
add this function to those 0; the  mechcric. His work card wii! specify &e 
we of,the scctc to check temim, and will specisy the required vclue and 
to!ermces. This i s  ta be done on the phase check and, i f  ac:omptisied cs 
proposed, i t  wiff be opproxincteiy six months beiore the entire 8-727 fleer 
is c k s k t d .  

I .,. 

. .  

. .  

Since we are coning up or. &he rainy semsc?, and in view of the pc,sr;'c!e 
cordaffon of widrhie!d wiper inadequacy with recent landing inctdents, 
you m y  wcc? to consider csking for a one shot immecicte check of the 
entire 3-ni ileet 'to he fo!louei by the rou?ine phase check, 0 s  c ccnt;r:- 

. .  

uing progrc- f 
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A l l  .B-727 Flisht  'Officers -3- June 1, 1976 

Frm my own experience, I keep a how goes it on the fuel  
burn-off as tbe t r i p  progresses. If the TQGR is w i t h i n  
1.000 lbs. of the RGK on the CFP, the burn-off is usually 
pretty close--except afte: the descerlt begins. That's 
vhare vectoring or whatever happens in  a terminal area.tdkes 
its toll. mat also is where the judgment factor comes in 
as to what additional fuel, i f  m y ,  i s  r e q u i r e d  by the 
Captab. 

We suspect the QCs are burning a lit& more fuel than the 
computer i s  programme5 for. Any feedback from you Wu%d be 

.appreciatec?. If an adjustment is needed, w e ' l I  get it done. 
AL'1 w e  nee5 is good vatid data ftcar yoil to jus t i fy  a chai?ce. 

Wir\ ,dshielZ Wipers 
As %e had put ir. "Itex+," w r i t e  up MY viper if the blade 
'floats" a t  cruise speeB. We usually don't get the oppaz- 
tunity t o  ttsr them before they are needed (because of a 
drywindstieljf: t h i s  is one way to  get a potential prebiez 
area fixe2 rather than get caught by surprise on t&t D W . ~  
rainy appcsck:. 

Reverse Thrust vs-  Rudder Directional. Ccntroi  Canz3ili tx 
Kith tke t l b u ~ d e r s t ~ n .  season u p s  us. a litr2e ciisccssiur. or. 
the .above subject nay be appropriate since we do a lot 5f 
lan2if.g under various ccm2inatior.s of aciverse rumzy and : 
w h C  canditions. 

hs a resul t  of s5ne t es t s  done several years ago w i t h  the. 
d d e r  pedal nose w h e e l  steering linkage deactivaterl. the 
folloxGin5 r e s d t s  uere observe&: 

L. Reverse tErust frolr. the center (#2) engbe hac5 nesliqible 
effect  on rudtier effectiveness. 

2. Reverse t h r u s t  frw. the po2 (lil and Y31 engirres genera9ly 
reduced m e r  effectiveness. A t  60-80 knots IS, approxi- 
mately 65% Hl in reverse thrust rendered the m e r  em-^ 
pletely ineffeetiwe. A t  85-100 knots Zh5, approxizacely 
80%N1 i n  reverse thrust rendere2 the rudder cmpletely 
ineffective. 

m e  report on the.same series sf tests stated that asylsetric 
reverse thrust i s  of l i t t le  heLp an maintaining directimaf 
cgn troP * 

A 7 n  
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fnrerprccacion of Lou V f a i b i l t t y  Yearher Keports. 
Non-Precision Approach Rocedures and 

Recent a i r  carrier acc iden t s  vhich occutr8d-durfng non-precision approaches 
p in  p o i n t -t h e  need for  action t o  improve Chis type of  OpCratiOn. A s t u l y  
VLS i n i t i a t e ?  souerfe .  back w i t h . .  goal  to  examfne existing C r i t e r i a  and 
cnke recomezdactons ' f o r .  changes co crfterla" The study group must 
dectrdne if i.mprov+neCti:s u c  be made which vi11 a i d  the p i l o t  in uakfng 
a decis ion  tb  dcsceng bela- ZCU during a non-precision approach. Heanmile ,  

a s  fnproving the (rco=letge an6 uadersfanding of the fmplfcacfozs of rcpsrcec 
there i s  a nee& t o  reezptasise training i n  non-precision *pprOacr?ts as vel'. 

lov v i s i b i l i t y  wather.  

Accident i n v e s t i g a t o r s  f ron  t h e  h i B  and FBLpectors from t h e  Fssningron 
Off ice  h8ve ques:ione* air carrier p i l o t s  about t h e  mcan'ng an& iaplicaclos 
of r c p o r t t 2  obscuraric-  i n  weafaer sequences. The p i l o t  response refleczeC 
lmdeqrrrce b w i e 2 g e  of t5e subjec t .  Of  p a r t i c u l a r  interrse i a  the . fact  
that partfal obscura t ion  i s  described i n  the remark r e c t i o n  and cac be 
anything f ron  l / i O  LO 9J10 coverage and scfl l  be considered p a r t i a l .  ?.e 
i m p l i u r i c n  of a i / l O  o r  8/10 obscu=arion i s  :hat a p i l o t  coulC reasonablr. 
expecr t o  encounter r e sc r i cc ions  t o  v i s i b i l i t y  as he descends fro= a 

quest ioned were not w a r e  o f  this bectusc chey did  not r e l a r e  the r e a r k s  
pos i t ion  bel%* cloud level coward che runvay enviro=nc. However, pilocs 

i n fo rza t f cn  TO the o6s:uzacion. 

I n  view of the l ack  of knovledge on the par: of the p i l o t s  interviewed, 

wearher sequences an? in:er?recationr t b c  may be -de f r a e  t?e  lov 
opcracions'  insphcrors  should a s s u r e  t h a t  t r a f n i a g  programs adeq.uafe?y cover 

v i s i b i l i t y  data supplied on the veatSsr  sequence. 

me FAA A u d e y  has prepared a paper OD non-precision approaches which cor- 

during a non-precision approach. The -Ceria1 is reproduced i n  par: as 
ufns exccile=: r a c e r i a l  t o  assist i n  upgrading the professbza1fs -  reqiirei 

fol lovs:  

.: , . . .  . 
. . .  

. .  

. .  

. .  
. .. 

. .  
. .  

: 

. .  . .  
. .. . .  

. .  

. . .  . .  

. ..I 

. . . . . . . . .  . . e  . .  . . ,  
. .. . 

. . .  
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&tck l f s t ;  u 1 1 i n g . f o r  r p p r o ~ c h  or landing ffApS AS -ppropri.tc; 
c o e n c e r e n t  of tfming i f  required; c-nceezf  of the required 
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' .  descent rate; esttblfshment of correct  +speed; t t c - .  a t  l e a s t  

things which must .be. iccompltshed in short Order- Lxpctf*nc*. 
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has that one o r  amre .of these ittau are often unintentfonally 
de1ayed.or forgotten, urualLy to Cbr degmbtion Of the w*rXlt 
qrvlicy of the rpp ro l ch .  
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6. Fai lure  t o  precisely 'note' FAF p8riAge. .... . . . . .  . . . . . .  
.. 

. . ,., . .  
. .  

- 
. . . . . . . . .  

7. Fai lure  t o  counence tfdng A t  the .PAP. 
... . .  . . :  . 

. . . . . . . . . . .  . . . . .  . .  
. .  

8. P ~ F l u r .  t o  pronptly c o k n c e  i properly controlled a d  eorrect 
. . . . .  . .  
. .  

. . . . . . . .  .. 

rate of descert  so as t o  anfve IC H S  in a position t o  s i g h t  
the -y envfrorriunc and continue A m . A p p r M C ! I  Co i ' I l n C i = g  
so u t o  avofd excessively high rates of d+s+.nt a t  m y  poinr 
during final approach r e p e n t .  

. .  . . . .  . . . . .  . . . . .  . . .  
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. . .  . . . . . .  . .  
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. 9 .  Inrttentfoa to the d e t a i l s  o f  the task a t  hznd; e -g  coaversa:ion . . .  ... 
..... . .  . .  

. . .  
~ and actfonr concerning unrelated m d  lrselevanc things. 

. .  ... 
. .  . .  

. . .  j 

LO. Opposite ccrrectfonr t o  uil ADP bearingl. 

11. poor q a l i c y  of ADF af3rtnAnce and upkeep; e.%., the oft-heard 

. .  
. ,  . .  

. .  

. . : . * .  ... . . . .  
. .  

.. .  
r e a r k  t%:, "the A X  is no good Gl &.e modern jets," vhcn a l l  it 
l i k e l y  needs is t o  be v r i t r r n  up and a r e f u l l y  repaired. 

. .  
. .  :.. . .  

. .  . . . .  

. .  . . :  . .  . .  

12. L.ck of apprectrtfon o r  irnwledpe fo r  the di f fe ren t  r u l e  valse3 
Qf tbe 1ou:fter asd QOR As displayed on the Course Irtdfutor.  

13. FaSure. to carry our prcpcr crew c5ordtMtion procedures. 
EspedAlly,  +.en the copiloc is f tyfug eke - p a i n  oftes  faits to 
exesute Lie n o m 1  copil0.r futctions and duties. 

1.5. Sot suy4fng OF. f n s t r m n c s ;  Le., both pflots  looking oue for  the 
n r w y  threrScld n t b e r  tSan one staylng on f n s t r u ~ n c s  and the 
other crois-checking and l w k w  Out fo r  the w y  envizormeat. 

If. Inattention to precise course interception. .nd .croas-checking on 
secondary instraencs.  

16. Faizure to 1.evel off  o r  d i p h t l y  m. 
.I?. persfstencc in continuing A rubstandard Apprmch rather than  

promptly execu.ting the mfsred approlch. There s e e s  to be a 
~ a o n g - f e e l b g  false p r i d e  rgtfUlC a+CUtiUg A missed ApptOACh.  

. . . .  . .  . . .  . . .  
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. .  
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18. Rot yaing a rC8bitired approach concept. 

19. Not ,prepf innfng  how to conduce ' the apptolch ao as tD . f l y  pi: *if- 

. .  

plaru. through the visdov (key point) at  = apprk - t e lp  one mile 
from the 'h lnvly ..' ChreshoLd. 

20. Not  'Striving f o r  8 higd degree of ac&&cy M d  p t e c i t i o n  i8 the ". 

.cooduct of the non-precision approach. . .  

21. Hot givFng due e o n r i d e r a t i o  - :. the poaaible adverae effect o f '  .. . . 

rem6te-source weather anc a i r i r m t e r  a e t t i n g  i n f o t s r t i o n .  

1. Lmphafizc Che need f o r  more d i s c i p l i n e ,  crew e o o r d l n k o n  i n d  
prec is ion  fa rhe var ious  non-precisioa appro8ches. 

2. Devclop. nev and =re specific crw-concept procedures for  a, 
non-precision apprcuchcs s b i l a r  t o  the procedures being w e d  on 
the full ILS approaches. Folloving are 80- exauplus vhich . i 
apparent ly are agpropr ia te .  i 
a. Complete in-mngc check l t s r s  and coqrehens ive  fnsrrumen: 

approrch b r i e f i n g  p r i o r  t o  i n i r - t i n g  che approacfl. Careful  
calculation of f i n a l  approac3 ground speed. 

b. Exten6 landtug gear and approlc!? f l a p s  and coaple te  before.-, 
landing c h e c k l i s t  af:er i n t e rcep t ing  inbound course and 

value BO ae t o  avoid subsequent high mtts of descent. 
to EAT p.ssage. E s z a b l i s h  a l t f t u d e  it the m i n b u r ,  recsc=cided 

c. Use s s u b l i s h e d  altimeter, f l ight  instrumrut and va rn ing  f l a g  
cross-check procedures jurt p r i o r  to the FAF. 

d ,  sate FAF passage, s u r c  t i s f n g  and promptly comnence pre- 
d e t e ~ n e d  race  of descent. S e t  landing flaps i f  appropri8:o. 

e. Make a l t i t u d e  and course devf r t ion  ul loum du&g f-1 descent .  

f ,  Carefu l ly .  monitor tfning and descent  so aa to arrive a t  or 
s l i g h t l y  ebov8 NM p r i o r  to the Ry P D Y X  (Notp.lly one mile 

by timing (ua ru l ly  30 seconds p r i o r  t o  NP), by E+E, by cioss 
from the runvay rhreshold).  ?ha My WLXT amy be detera ined  

h l r k i p ,  or ocher type CLX. 

p .  POSITIVELY monitor IDA limfts and do not de tccnd.be iov  until 
t h e  ~ n v r y  e n v i r o m n t  is in r f g h t  and the a i r p l a n e  i s  in 
p o S i t i O U  f o r  a WRWL +ppSOach CO hndhg.  hsUmi&p a BAT 

ORIGINAL AS 
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AF'PaDIX G 

Air Line Pilots Association 
Petition for Reconsidertition of 

Aircraft Accident-Eastern &r Lines, Inc., 
Probable Cause 

Boeh 7-27-225. N883E. 

(NTSB-AAR-76-15) 
Ralegh, North Carol&, Ncvember 12, 1975 

RESPONSE TO PETITION FOR RECONSIDERATION 

in accordance with the Safety Board3 rules (49 CFR Part 8451, the Nationa 
Transportation Safety Board has entertained a Petition for Reconsideration of its f indi is  
analysis, and probable cause in .the aviation accident involving Eastern Air Lines, .kc. 
Boeing 727-225, N883E, Raleigh, North Carolina, on November 12, 1975. As a result o 

in substantial part. "he aviation accident report has been extensively revised to reflec 
its review of the Petition for Reconsideration, the Safety Board'has granted the Petitio 

the relief granted and to  revise the probable cause of the accident. 

On May 15, 1976, the Safety Board determined that during 'the landing a! 
Raleigh-Durham Airport in instrument meteorological conditions the izistrument 
system (ILS) approach was uneventful until the airplane was about 100 feet above thi 
ground. ?he flightcrew had the approach lights, the runway threshold lights, and t h e  
runway lights in sight. At that point, heavy rain moved across the approach pa#,' and t h e  
captain, who was  flying the  airplane, lost all outside visibility. ?he rate of descenl 
increased, despite the application of increased thrust, and the airplane struck the grounc 
282 feet short of the runway. The airplane bounced onto the runway and slid to a stoz 
4,150 f ee t  past the runway threshold. mere  were eight pemns  injured;'one was injure( 
seriously. 

When the report was adopted, the Safety Board determined that the probable cam 
of the accident was  the pilot's failure to execute B missed approach when he iost sight 0: 

the runway environment in heavy rain below decision height. 

In its petition, the Air Line Pilots Association addressed 10 issues relating to  allege 
errors and omissions in the Boerd's conclusions and analysis of the evidence. These issue 
are addressed as follows: 

1. Errors in the flight data recorder (FDR) readout and analysis. 

The original flight data recorder group w a s  reconvened to address the errors in 
the FDR readout and analysis alleged in the petition. ?he petitioner contends there was 
an error of 0.0075 inches in the reference line measurement on the FDR foil. ?he 
reference line stylus assembly is bolted to the recorder frame. To examine the possibility 
of the error asserted in the petition, the zero airspeed trace was measured relative to the 
reference line for the three previous takeoffs and landings. Ihe reference line values 
were all between 0.0005 and 0.0001 inch, which is not unusual for a belbws-operated 
stylus. 
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kirspeed line remained. essentially constant, a weave . was detected in the foil- 
Although the relative distance between the reference line and the zero 

Measurements were taken at different locations from the reference line to the bottom 
edge of the sprocket holes on the foil to establish the effect of the weave. The values of 
the traces on the foil, however, are relative to the reference line and not to  the edge of 
the foil. Thus the second examination of the foil recorded the same values as tIp original 
examination of the foil. With regard to issue No. 1, the Safety Board's analysis shows that 
there were no errors in the Board's original readout. As a result, the Safety Board 
concludes that there was no error in the reference line measurement on the foil. 

me Safety Board agrees that the radio transmission binary information from 
the foil should have been read, and that this information w a s  not essential to  the 
investigation. 

The Safety Board does not agree that there is a lack of correctior. for pilot's 
eye to  static port vertical separation in the FDR readout. It is a common misconception 
that the air pressure sensed by one side of the bellows in a barometric altimeter is the 
pressure at the static port end of the tube which is connected to the bellows. In fact, the 
static pressure is sensed at the bellows. The accident airplane had a separate bellows in 
the FDR for sensing altitude and there was only a slignt difference between the height of 
this benosvs and the cockpit bellows during normal flight operations. ?he FDR altitude 
error tolerance, on the other hand, f a r  exceeds this difference. 

The Safety Board does not agree that the readout of the altitGde trace was in error. 
However, the Safety Board's extrapolation of the altitude information on tae FDR in the 
original report exceeded the actual capability of the FDR to represent airplane altitude. 

1 The FDR altitude information has been reexamined and those sections of the report where 
altitude data inappropriately were used factually or analytically have been revised. 'he 
Safety Board agrees that the original report's FDR altitude information relating to the 
last 15 swonds before impact was not accurate. Accordingly, the discussion in the text 
has been revised. 

2. Errors in the cockpit voice recorder (CVR) transcript timing. 

The final 4 minutes 37 secoEds of the Cg'R tape were reexamined keyed to the 

times differed by more than 1 second. 'here was a 3second error in the timing of the 
FAA transcript times. ?here were :SO errors noted in the CVR transcript, wherein the 

"Five hundred feet ground contact'' comment. The correct t ime is 2001:34, rather than 
2001:27. The other error relates to when "okay'' was said by the first officer. The correct 
time is 2001:27 not 2001:29. All other times are correct within 1 second. 

The petitioner included in the section on CVR errors six conclusions relating to 
the approach profile. 

(a) "'That a t  least takeoff thrust had been applied by the flightcrew." 

While the evidence establishes that some thrust was  applied, 
neither the petition nor the  Safety I3oard's examination of the 
evidence allowed a determination of the exact level of thrust that 
was applied. 
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(b) "That the airplane had a high angle of attack." 

attack during the last few seconds of flight based on the Safety 
?he Safety Board agrees that there was an increase iri angle of 

Board's analysis of the FDR and of the physical evidence at the 
point of initial impact but m o t  conclusively state that it was a 
"high angle of attack." 

(c) "'hat the descent rate had been reduced." 

?he Safety Board agrees, based on the Safety hard's analysis of 

that the descent rate was reduced. 
the FDR and of the physical evidence at the poiat of initial impact, 

(dl " lb t  it was raining extremely hard." 

- 'he Safety Board agrees that the rainfall was heavy in the vicinity 
of the accident. 

(e) *%at the wind was gusting." 

conclusion that there were gusting winds. However, the wind 
Witness statements and meteorological conditions support a 

values cannot be quantified. 

(f) "'hat all the above had occurred before the aircraft crossed the 
localizer antenna." 

?he Safety Bosrd believes that the precise point of the events 
cannot be established on the bhsis of the ekisting eviaence. 

3. Misinterpretation of altitude at which flightcrew last forward visibiliiv. 

The report has been revised to indicate that the flightcrew lost forwlu 
visibility when the airplane was 100 feet or less above the  ground. Although the petitio 
asserts that the  wheels of the airplane were 47 feet  above the touchdown zone when th: 
occurred, the S f e t y  Board's view is that the limitations of the FDR data preclude such 
definitive statement. 

The section of the petition which referred to this subject also contained 
discussion of downdrafts and the body angle of t h e  airplane. Both of these issues hav 
been addressed in the revised report in a manner closely paralleling the discussion in th  
petition. 

4. Failure to  understand limitations in ability of crew/aircraft to execute 
missed approaches under adverse conditions. 

In the reexamination of the evidence, the Safety Board determined that i t  
likAy there was  insufficient time for the captain to  perceive the situation and react I 
the  effects of downdrafts and wind shear on the airplane's performance and for e 
airplane to respond and to arrest the airplane's descent. The analysis appears in t k  
revised report. 
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1 5. Xisinterpretztion of required F R  caiiouts. 

%e Sefety Board agrees that the original report .>as incorrect with respect io 
finding 9 that the first officer did riot make loud disilnct callouts when a hazardous 
situation was encountered. The report has been rev:sed to correct this point. 

md t h e  manner in which the flightcrew of Flight 576 made such callouts. 
Tne second part ~f this issue adciresses Eastern Air Lirres’ required iFR callouts 

(FAF), 1,000 feet above the airport, 100 feet above decision height (DX), &rd DH. The 
Easte-n Air Lir,es requires the  pilot fiping to ca;i Gut The fixai approach fix 

flightcrew did maktain allitude awareness by m a k h g  the calls a t  the F.%F aqd at 
1,000 fee: above the airport. However, the captain was reqsired by &stern Air Lkes 
procedures to make the altitude cails. Instead, the first officer made the cailouts. i\>iie 
the Safety Boa.Fd does not believe that this lapse in carrying out the checklist coztributed 
to the accidcnt, nevertheless :he actiors of the flightcrew were contrary ;o &stern Air 
Lines procedures. 

So member of the rightcrew mzde the required 1.00-foot above 35 or the  DE 
ceiiout. Despite the contentien of the petition that thcse callocts were not required 
because the caphi.. ‘was fiying the airplane wi?h reference to visual cuesI t3e Safety 

that the omission of these callouts did cor contribute io the accident. f i e  we.it%r 
Board believes that they should have been Qbserved. Howeve,-l the &fety Boax! agees  

conditions were poor and the e3proach was cocducted et ni$L R e  purpose of the 
caliouts is to provide backup to the flightcrew’s observations of its pos:!t!on a: specific 
times during en approach. ?he revised report discusses this issue e; :en$?.  

. .  

i 
6. Xismderstandings of soproach speed versus Vref end speed x q u i r e d  

for the approach. 

The Safety Board agrees t3at the term t r rget  speed cited in ?he o ~ i g i ~ i  x ? x :  
was incorrect. 

5 ,. Lack of substentiai meteorological acaiysls. 

on the eirplttle were no? determinabis. Therefore? the Safety 3oerC’s origina: :ep.-; ;vas 
The magnitude of the wind shear and dovxdrafts. 3rd rhe effect of k z v ?  rain 

incorrect in stating tha?  sufficient speed margin an6 thrust were avaiL31e :o overcoxe 
the effect of these meteorobglc&i cocditions because the Ihrusl d e x m  :s necdcd to % Y ~ s : :  

the descent are not known. ??le report has been revised sccordlngly. 

8. Erroneous interpretation G f  xinfail ra:e. - 

Tne Safety Board agrees tha? the rainfuli recording 2;  the airport ineicates a 
heavy rain within a few minutes before the accident and thet i t  is l ikely tha: the heavl- 
rain, which was recorded at E ra?e of abcut ’7 inches per hour betweep 155; end 2600. had 
moved to ?he vicinity of the ucCide.nt site by zoo’?. Ihe revised report exai3i2es ;!!e 
rainfall rate a: the time of the accident n:ore thorougkiy. 

9. Failure t o  nnaivze effect of hecvy :tiin on aircrafi pePfo:mu:ce. - 

Ihe  petition tickcowie&ges ;!t*i:. i: is diffickllt :a q u a n ~ i f y  :he scxx2ynaxic 
effect of  healy rain. However, :he petiiio!: states t h t  ?hc eXis:r;lce 0:’ if;e acradyn2mic 
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effect of heavy rain cannot be denied, and that it was a factor b ttae aceident ' l?& 3 
true to the extent that DO stlbstantive research hrts been completed which +ws' tb 
quantification of the effect of heaq rain on airpkme performanee op fhrust g m m -  
The aerodynamic effects of heavy ram a-e currently being studied By the Xationz 
Aerospace and Space Administration. However, it may be some time before meadfngfi 

paper entitled Qe Effect of Heavy Rain on Wmeer Attributed Accidents* b 
data will be developed for the purposes of accident investigation A recent researc 

James K. hers  a d w s  the issue. However, he!% states that the paper was base 

or flight test data to support the results. 'Ihe safety Board recognizes that heavy rain ha 
totaliy on a theoretical analysis of the data and tiit there is IK) experimental wind tunnt 

an effect on the  thrust generation of turbojet engines, and that the meteorologk 
conditions associated with heavy 'min can affect airplane performance- However, it % 
not possible in this accident ta quantify the effect of rain on the iierodynami 
performance of Fllght 576. Upon completion of the current research on this phellomenor 
the Safety Board would hope to be able to begin to apply the research findings in it 
ar.alysis of accidents where h e a w  rain is involved. 

10. Misunderstanding of use of flight instruments during landing- 

The Safety %ad's review of the accident report and Lle supporting facttit 
information has indicated tha t  the flightcrew did monitor the flight instruments durin 

been revised to reflect this conclusion, and a number of findings in the o r i p i d  report t 
t k  instrument approach in a manner consistent with accepted procedures- 'Ihe repop t  he 

the contrary have beer! deleted. 

The Air Line Pilots Association introduced four items as "new" evidence in il 
petition. These items are addressed as follows. 

1. Air traffic controi (ATC) failure to relay new information pertinent : 
execution of the  approacil 

The portion of the petition dealing with ATC involvement contains nothb 

Safety Board ~ L S  reviewed this issue as a claim of an erroneous finding based on existir 
which can be coxsidered new evidence under the Safety Board3 rules. However, tl 

evidence. 

?he Ioclti controller did eagage in consic)erable extraneous conversation befa 
FIight 576 passed the Leesville radio beacon at 2080:28. However, ail conversation fro 
that time until the time of the accident related to ATC duties, Ihe two  transmissia 
received by the local controller described in the  petition before Flight 576 passed tl 
Leesville radio beacon c a m e  from Flight 576 and from 8.n Army helicopter. The Am 
helicopter did not relate r.ew weather information to the controller, while FIight 576 d 
comment on a storm in the area. The Safety Board does not agree that the controll 
failed to comply with paragraph 1OG2 of ATC hndb6ok  7110.80, or that the extraneo 
conversation before 200C:28 had an effect on the safety of Flight 576. "here was 1 

known to the flightcrew. 
information avaifable to the conrroller to relate to Flight 576 which w a s  not a h a (  

The local controller provided the flightcrew with the revised airport visibili 
of 1 3;4 miles a t  200035, and subsequently raised t h e  intensity of the runway lights 
step 3. There was a dircussion between the  tower controllers of the visibility betwe 
2001:18 and 2002:07. At 2002:07, the visibility was stated as threequarters of a mi: 
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o seconds Iater t& accident accurred. 'Be Mew . B o a r d  does not agree that in %he(: . - 
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seconds before the aecident the local conboIler could 'have been. expected to . . . " .  

Flight 576 and turn ~q the rumay lights to step 4. However, he knew the airpb: lya~ ; ' ' . , ' ~. 

within one-half mile of the airport, with the runway in sight 
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The final A K  &sue raised in tf& section was the contention that the 
~011hller was not paying sufficient attention to f i x  duties. ?his exmcbsion of the 
petitioner is based on the 2002923 question of the confro?ler, "Who's that last jet that 
landed?" The Safety Board disagrees with this assertion. 'Ihe conhl le r  stated that . ' 

he saw Ffight 576 at the approach end of runway 23 md then saw a *i&sh," after which he 

:confusion and surprise caused by the accident that a lack of attention to hs duties. %is 
activated the crash &R. ?he 200293 *:on was mwe kgicaZy the result of 

previous communications with Flight 576 were correct, and there was no indiatiox of ~. 

confusion about Flight 575's identity. 

. .  

Accordinglyt the Safety Board does not agree with the petitioner's 
interpretation of the ATC trmscript and declines to revise its report to f i i  ATC 
involvement in the accident. 

2. Inadequacies of the aircraft windshield wiper system. 

"shows that in the conditions encountered by EAL [Flight] 576 the wipers could be 
The petition states that the fourth paragraph of BL letter &at& March  2, 1976, 

expected either to stall or remove the rain improperly. In this case the wipers moved, so 
it is very likely that the rain was nat properly removed" No other evidence is offered to 
szrpport the asertim of improper removal of rain .from the windshield of Flight 576. I 

The cited paragraph 4 of the letter merely offers a hypothesis without any 

letter (dated March 24, 1976) apparently are to  be considered the factuaI support to prove 
factztal support. Although not mentioned in the petition, the tests mentioned in a second 

the hypothesis However, those tests do not indicate the number of airplanes that had 
impropc. wiper blade tension, the degree of improper tension, or whether the airplanes 
tested had been modified with appropriate Boeing Service Bulletins. Therefore, these 

Flight 576 or a design deficiency on the 8-727 wiper system. 
tests do not support any conclusion about either 8 deficiency in the wiper system. of 

It reads, "We intend t~ pursue all aspects of this problem, and I will keep you posted." 
A statement iF. the Iast paragraph of the March 2, 1976, letter is significant: 

Since there was no other information provided by the author te Captain Meador, or 

was a deficiency OF B design problem as alleged in paragr;?h 5 of the letter, *&e Boeing 
further pursuit sf the problem, we assame that there was nothing more t o  report. If there 

Company has never heard of it fmm either Eastern -41- Lines or from R.F. Forbes, the 
author of the March 2, 1976, letter. Further, king has no records of complaints from 
other operaters in the form of service reports on windshield wiper deficiencies. 

&though it is true that insufficient Peilsion of the wiper  wiIl provide less than 
optimum wiper blade performance, there was  no evidence to indicate that  before the 
fibplane crashed wiper arm tension on the accident airplane was less than specified. The 
only recent reported preaccident difficulty with the wiper system on the accident airplane 
was on October 9, 1975, when the captain's wiper was recorded as ineffective. The wiper 
motor was changed on October 13, 1975, and no further complaints were recorded. 
'Iherefore, the presumption of proper wiper performance on Flight 576 must stand. 



io :he Boeing 7-27 windshieid wiper system does no: permit eny Vaiid C O 2 c h s i o . a s  to 
drawn about the condition of Flight 57C's wipe: systerrr. 

As a result, the Shfery i3mrd Selieves the: &e new evidence provided relatin 3 
3. Deficiencies in the standard visuei zwrmch svstez kdic2:or t V - G U  

peseniaion. 

m e  VAS! was neve: intepded for use as a precision instrurne::tt 2r.d should no: be used as a 
The Safety Boerd disagrees with  the submission of th i s  issue ES new evidence. 

precision h d i n g  instrumen:. Furthsr:noret rhe %fez>- Ekwd Sei-eres that most 
P~G~SSS~GIA! pilots are gery much awere of ~ 5 s  iimitatio!ls of ;he V . 4 S  &de slope presen- 
teeion, and of the inaccuracies whic:l may resuit from viewirg a VASI through heavy rei? 
or oxher obstrwtiors to  vision. 

4. Analvsis of piiot event-releted reaction ? h a -  

The report hhs been revis& to sdd?ess this issttie. 

As a result of :he Safety Board's reexamination of the eecidect investigation- 
the accident report has been revised exTx!sivelji. '&e Safety Board also h t s  revised tht 
findirgs, conc!usions, .ind the probable c l i s r~ .  

i\CCOT,3flNC-LY, 

D . 2  S:?.tiowi T?ans?or:e:im Sarety Board deterxines ihet  the probebie cadse of thf 

during the f::-,e.i stages o i  ianding when :he eir?Ime was less :'hen 100 fee: ajove thc 
accident w s  m encoufiter v:i:h heevy rsin and associated downdrafts and wind shea] 

ground. 7 3 ~ .  sudden onse; of the cne:eoro:,.gicai conditions die nc: eiiow sufficient ti..]< 
for :he captair IC perceive and react to l i e  effect of the  d o w ~ d r a k  m d  wind sheer on thf 
airpkne's performence to stop the airplane% increasec: rate of descen? and for tht 
airplane :o respond before striking the ground short of rhe runway. 

?fie Safety Saard comlnezk the Air Line Piiots .%ssocie:ion fo; IES thorough petitio1 
a~c! for its interest in eviation sefety. 

Ji:.? SURNETT, Chaiiman, PATRICl.4 3. GOLUXAS, Vice Chnirman, FRANCIS H 
?,Tc.%DA?+S, G. 11. PATRICK E';'RSJJEY: and U0S:ILU L). EXGEX;, ?.lemSers, concurred. ix 
the disposition cf this Petition for Reconsideration. 


