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File No, A-0004

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. C. 20591

ATRCRAFT ACCIDENT REPORT

A . sfar e i

Adopted: November 8, : )74

IBERIA LINEAS AEREAS DE ESPANA
(IBERIAN AIRLINES)
MCDONNELL DOUGLAS DC-10-30, =C CEN
LOGAN INTERNATIONAL AIRPORT
BOSTON, MASSACHUSETTS
DECEMBER 17, 1973

SYNOPSIS

About 1543 c.sete on December 17, 1973, Iberia Linecas dAereas do
Espana Flight 933, a DC-10-30, crashed while making an Instrument
landing system approach to runway 33L at Logan Internatiovnal Afrport,

Boston, Massachusetts.

Thirteen passengers were njured slightly} two passengers and
one flight attendant were injured seriously diring evacuation, the
aireraft was substantiully damaged.

The alrcraft first struck approach light piers about 500 feet
short of the threshold of the ivnway, The aircraft then struck an
embankment and sheared its right main landing gear, The aircraft
skidded to a stop on the airport about 3,000 fcet beyond the thrashold

and 280 feet north of runway 33L.

At the time of the accident, low ceilings with obscurations and
a visibility of 3/4 mile in rain and fog prevailed at Logan

Fizport.

The National Transportation Safety Board determines that the
probable cause of this accident was that the captain did not recognize,
and pay have been unable to recognize,an increased -ate of dcscent in
tire Lo arrast it before the afrcraft struck the approach light plers.
The increased rate of descent was induced by an encounter with a low=
A1t {tude wir shear at a critical point in the landing appreach where
e was tran:isioning frowm auvtomatic flight control under instyument
£11ght condit ecns to manual flight control with visual referencas.

The captain-s bility to detect and arrest the increased rate of descent

L
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was adversely affected by a lack of informition as to the existence of
the wind shear and the marginal visual cues available, The minfnal
DC-10 wheel clearance above the approach lights and the runway threshold
afforded by the ILS glide stope made the response time critical and,
under the circumstances, produced a situation wherein a pilet's ability
to make a safe landing :as greatly diminished,

As a result of this accident, the National Transporiation 3afety
Board made cight recommendations to the Federal Aviation Adminis®ration,



-3-

l. INVESTIGATION

1.1 History of Flipht

Iberia Lineas Aereas de Espana Flight 933, a DC-10-30 with Spanfch
registratifon EC BN, was a scheduled international passenger £light bew
tween Madrid, Spain, and Bostun, Massachusetts, Jt departed Madrid at
903 1/ Q1403 Greenwich mean time) on December 17, 19793, with 153 passengers
and 14 crewnenbers aboards The flight into the Baston area was routine,
and no problens were reported with the atrcraft or its systems,

At 1524, Flight 933 contacted Roston Approach Control. The approach
zontroller cleared the flight to descend to 3,000 feot and provided radar
vectors to inlarcept the instrument tanding system {1LS) localizer course
for runway 3L at Logan International Airport,

At 1538, the approach controller inforned the flightcrew that they
were 9 miies from the outer marker (OM) and cleared the flight for the
ILS approach to runway 33L. Two minutes later, the controller cleared
the flight to contact the Boston control tower,

Flight 933 contacted the Boston tower local contrsller who at
1540230, advisad " o ., o runway » + o« visual renge is out of service,
the visibility !s three quarters, the wind is three one zero at ten,
report the lights i{n sights" Flight 933 responded, '"Roger,"

The captefin of Flight 933 flew the ILS approach with tha No, 1
autopilot coupled and hoth autothrettle systems (speed mode)} engaged,
All prelanding chacks were completed at the appropriate times, and the
aircraft was propaerly configured for landing, 1The indicated airspecd
over the runway thresheld was t¢ be 140 kns,and the automatic speed con-
trol was set at t45 kn,

At 1541244, the local controller cleared flight 932 to land and
infonned the flightcrew that the braking actfon was reported to be fair

to POOY.

According t» the flightcrew, the afrcraft was on the ILS glide
siope until the captain disconnccted the autopiiots When the flight
engineer called, '"300 feet," the ffrst officer sa'v the approach lights
to his right, "about the 1 to 2 otctock position,* He reported, "Lights
Lo the right," and the captain responded, "0k, lights in sight." The
captain then disconnected the autoptilot and banke< the aircraft to the
right to aiign ft with the runway., e did not disengage the autothrottle

system,

According to the ¢xprain, the afrceraft was aligned with the rune-
way vhen the [light engincer citled, "minlmum declsfon heighte" The

177 M7 Ulmes herein are eastern standard times, bused on the 24-hour
clock,
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captain knew that the aircraft was iow, but he thought there was no
problem, e then overrode the autothrattle system to advance the throttles
and simul tancously increased slightly the back pressure on the control
colunn, He rxecalled that after the first officer and flight anginecer toid
him that the afrcraft was still low, he advanced the throttles faxther,

but felt that the aircraft was continuing to dascends The flight engincer
then rapidly called out, "50, 40, 30, 20, 10," and the aircraft struck the
approach light pier.

Members nf the flightcrew stated that when the "lights in sfght®
call was made, only the approach lights wore visible., According to the
first officer and the radio operator-navigator, 1/4 to 1/3 of the r.nwiy
could be scen when the flight englncer called "minimum decision height,"

At 1542322, the radio operator-navigator on Fiight 933 roported to
the tqwery, " o o » ruaway ir sight," Nine and oncehalf secands Jacer,
while the local controllaris transmitter was activated, the sound of the
approach lfghting systew audio alarm was relorded in the towers The toirer
local controller stated that as he rcdacoed toward the monitor panel to
sflence the alarm, he heard the transmissions ''lberia nine three three, we
have an accident," The ground controller a!so heard the alann, which was
followed by an explosive noises Ue saw a trtail of fire along runway 331
and notified the airport fire department thit an accident had occurred,

The captain and first offices of an Air Canada flight, which was
parked on the taxiway adjacent to the threchold of runway 33L, saw Flight
933 when it emerged from the fog, less thar. a mile from their position,
They stated that Flight 933 was lowe= Y00 low to recover' and '"desperatetly
lows" Thay saw the aircraft strike the approach light piers and then the
embankment between Boston ltarbor aad the alrport. After losing its right
main landing gear, the aircraft bounced into the afr, settled back to che
runwav, and skidded to a stop off the right side of the runwiy. A fire
erupted on the left side of the asrcraft as fv ckidded along the runway.

Following impact with the embankment, the capXain's s¢at slid to
fts aft limit of traval, and he could not see the runway, He pushed
forward on the control column, and the alrcraft struck the runwaye-hard,
The afrcrafi then slid down the runway and off to the rights The capiain
declared an eme .gency and orderaed the evacuation of the aircrafr,

Tha accident occurred at 1542331,5, on December 17, 1973, and during
daylight hours., The sky was obscured by fog and moderate vain, The geo-
graphic coordinates of tho accident site are 42° 21' 48" N, latitude and
71° 00' 18" W, longituda.




1,2 Injuriee to Persons
Injuries Crew Pansengers Others
Fatal 0 0 0
Nonfatal 1 15 L
None 13 138

1.3 Damage to Alrcrafe

The aircraft was substantially damaged.

1.4 Other Damage

Two approach light plers were destroyed and two others were
heavily damaged. 1In addition, ALS lights, threshhold tights, rumray
lights, and about 175 feet of walkway were destroyed.

1.5 Crew Information

The captain, first offlcer and flight engineer were rrafned and
qualified in the IX-10 aircraft at the McDonnell bouglas facility in Long
Beach, California. Thuy were certificated for their respective duties
according to the laws and regulations of the Spanish Covernment, Before
the flight, the fiipht crewmenters received rest pericds required by the
Spaunish Government,

1.6 Alrcraft Information

The sircraft was a PC-10-30, manufactured by the McDonnell
Douglag Corporation., The atreraft had bern maintained according to
corpany proceduvres and government requireuments,

The taleoff gross weight of 9 CBNwas 490,910 1bs, (233,141 kg.)
with about 182,000 1bs, (162,341 kg.) of fuel on board., The landing
weight and center of gravity were within prescribed linits., (See
Appendix C.)

1.7 Meteorolopical Ynformatfon

Special surface weather observations taken at Logau Internatfonal
Alrport at the timas {ndfcated showed that the following conditions
exfitted:

1541 - Indefinite celling at 300 feat, tky obscured, visi-
bility-3/4 mile in moderate rain and fog, wind-27%°
at 9 knots, altimeter setting-29,25 inches, rumsay
4R visual range-3,500 fect variable to 4,500 feet.

Al M N VA R A
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1545 - Similar conditions existed except the surface winds
were from 300° at 7 knots, The temperature and dew
point were 41° F, and 38° ¥,, respectively,

Moderate rain began at 1529 and continued until after the accie
dent.

The 1900 winds aloft observations at the following locations and
altitudes were as followss

Chatham, Missachusetts

{60 miles southeast of Logan)

Altitude Direction Speed
(feet) 2/ (true) (Kn. )
1,000 220° 39
2,000 220° 43
3,000 220° 43

Portland, Maine

(83 miles north of Lognn)

1,000 185° 30
2,000 135° 35
3,000 135° 17

Earlier obscervations (0700) at these lecations and alt ftudes were
similar except the winds were from southeasterly and casterly directions,

A radar weather observation taken at Chatham at 1537 showed a
precipitation area 2% milas in diawetor centered 25 miles cast of Chatham,
The area was moving castenortheastward a- 50 knots,

There wis no eteorological eradipment for measuring winds aloft at
the Logan Afrport.e Also, no meteorslogical or pilot reports were avail.
ahle regarding the existence of atverse wind conditions on the final
approach path te runway 3L,

Before departing Midrid, the flighterew recetived a folder of
international nmetecrolgical data, frcluding terainal forecasts for the
doston areca. 1The daty, however, did not include either existing or force
cast winds aloft reports for the Boston area,

2/ All altftudes heroin arc mean soa I-vel, unless othorwise indica:eds




1.8 Aids to Navigation

Logan International Airport is equipped with approach surveillance
ridar and 1ILS. Thers were no reported diffic. ties with either the radar
or ILS.

At the time of the accident, the No. 1 localizer transmitter and
the Noo 2 glide slope transmitter were in operation on runwav 33L, These
components were flight tested the following day, and they operated -sithin
prescribed tolerances.

‘The ILS glide slope angle for runway 33L is 3° The lowast decision
height (DH) is 216 feet, and the glide slope is unusible below 200 feat,
The threshold crossing height (TCH) of the glide slope beam is 34,3 feet,
Neither the Tberfan approach chart nor the of ficial U, Ss approach chart
displayed the TCH3 they did, however, contafn a notation that the glide
slope was unusablae below 2006 feeis The height of the glida slope beam {s
5141 feet above the approach light pier first struck by the a  :raft,

The approach light pler is 25 teel above the mean water lewe: of Boston
Harbore It is located 492 feet from the thraahold of rumvay 33L,

Runway 33L was not equipped with a visual appreoacha slope indicator
(VASI),

The captain's restrictions for the 1ILS approach (all components
operating) to runway 33f, weret DU 216 feet and visibility mininums of
1/2 mile or a ruaway visual range of 2,400 feet,

1.9 Communicitions

Alr=-to-ground communications were normal,

1.10  Aerodrome and Ground Facilities

The Logan International Afrport s located on a peninsula that
extends castward into the Boston Harbor. Two sets of parallel runways and
a single runway are avatlable., The alrport clevation is 19 feet,and the
elevation of the touchdewn zone for runway 331 is 16 feat,

Runway 33L 1s 10,080 feet long and 150 feet wide, and surfaced
with bituninous concretes It fs cquipped with high~intensity runway
lights and a standard configuration "A"; highwintensity approach ltight
system with sequenced flashing lights, The runway thresheld is about 200
feet from the shore of Boston MYarbors The approach light system is mounted
on wooden piers set into the waters of the harbor.
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According to Boaton tower personnel, the runwiy lighty wore sot

for maxirm intensity,

They could not recall the intenafty of the

appteach lights, but stated that tae exfsting weather conditfons vould
have dictated a maximum setting,

1.11 Flight Recorders

ES CBN was not equipped with a cockpit voice recoy
was required,

&C CBN was cquipped with 1 Sunstrand Dats Contro!
data recorder (DFDR), serial No, 2201,

der, and none

digftal flight
“he recorder uses tape as a

recording medium, which requires electronic procossing to retrieve the

parameters of flight infonnation,
but the tape vas intact,

a <cowmputer tape, which was generated from the DFDR tape.

At 1543:41, the Nos 1 radar altimeter -cad 20 feet,
light audio alarm sounded at 1542:31,5,
1l minute 10 seconds betsae
control time,

The recorder zase was slightiy damaged,
Printouts of all 96 parameters were made from

‘the approach
indicating a difference of about
n the DFPR time and the recovded air traffic

The pro:essed data from the DIDR were oxamined for abnormalities

in the afrcvaf?!

3 approach profile and flight characceristics,
data incicated that as the afrcraft neared the oM,
for landing with the gear dowm and flaps ex

tended to S0,

These

it was configured
The aircrafy

was established on the glide slena and localizer centerlines when it
udes corresponded

paised the 0OM,
to the published glide slope crossing altitude of 1,45
craft's magnetic heidfny was 3i8°,
The computed (indicated) airspeed was 148 kn,

heading,

The radio and pressuve altimeter al>it

7 Eeect,

The afre

or 11% left of the published localizer

After passing the 0M, the aircraft remained on the localfzer and
glide slope crnterlines for 62 secands while descending to 530 feet,
Ouring this period of time, the average values recorded for pitch att{a-

tude, airspeed, thrust, and heading were 1,3°

148,9 ¥ney 72,8 perceat Ny 3/s and 321.5°%, respectival

descent averaged 911 feet per minute (fpm),

aircraft noscup (asneu,)

Yo The rate of

Caleculatad values for a

similarly configured BC-10 of the same weight, on a 3° descent profile

with no wind conditions, were 4.2° a,nou., 145 kn.,, 70,

?70 fpm..

2 percent Ny, and

As the descent contfaued telow 500 fect, the alrcraft began a
gradually increasing deviztion to the laft of tha localizer centerline,
At the same time, the aircraft rose slightly above the glid:
slope, the afrepced increased 4 to 6 kn.sy and both the pitch attitude

and thrust decrcased,
were negative,

The recnrded values fer longitudinal acceleration

3/ A measurement of thrast expressed in terms of the percentage of Ny
(low pressure) conmressor rotational spend,
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The afrcraft paséﬁd the middle macker (MM) left of the localizer ;ﬁfj'
course about 110 [ect, and was about 3 feet below the glide slop2e The };‘*;
pitch attitude, airspeed, and heading were 0.5° acniue, 133 %n., and e

329°, respectively, The thrust setiinge were about 56 percent Nye

The autopilot command mode was disengaged within 3 seconds after
the aircraft passed the MM Thrust scttings at that time were about 54 &
percent Ny on engines Nogy 1 3nd 3 and 48,5 percent on eagine Noe 2, The SN
aireraft's pitch attitude was 0% Within 3 seconds after the autopiiot N
. was disengaged, an 1ircraft noscup pitch change beganj 3 seconds later X
I thrust began to increases o

Nine scconds after the autopilot was disengajed, the pitch atti-
tude was 5,4% asneus, and the thrust was fncreasing through 77 percent
. Nys Steep increases in both the vertical and longitudinal acceleration
fgf 4 were recorded, During that 9 seconds, the afrcraft!s rate of descent R

averaged 1,060 fpm, The sigral which indicates that the landing gear .I"&
are extended was interrupted 12 szconds 2fter the auvtopilot was dis- S
connected,

The DFOR data were also used to derive winds aloft along the aire
craft's final approach paths This was accomplished Ly comparing a noe-wind
plot of the aircratt's position with a plot of iis Lnown position through- Y @
out the approach proflles The no-wind plot was established from the S
heading, airspeed, and altitude data, The plot of the afrcraft!s known S
position was eidtablished frem altitude, glide slope, ard localizer devia=- g .

& K - P - .
- L] . v
N e g e a1 L

tion data,
“ Y The winds derived are as followsts
A Altitude Direction Speed
A {Feet) (Magnetic) (Kn.)
S 1,000 191° 35 B
o3 900 191° 32
e 800 193° 31 .
700 195° 30 \ o
600 197° 23 B
500 200° 24
400 205° 20
300 225° 15
200 260° 12
100 7no® 8

Surface 315" 8




.12 Wreckage

The aircraft struck light piers and then the embankment along the
edrae of the harbors The right main gea: was sheareds, The aircraft then
bacame airborne for about 1,200 feet, landed on runway 33L, veared off
the runway to the right, and skidded to a stop about 3,000 fcet from the
threshold and 280 feet north of the runways. (Sce Appendix E,)

The afrcratft stopped in an upright position, The fuselage aft
saction had partially scparated near station 1811, The aft section was
twisted to the right and was resting on the tail cone with the right
horizontal stabilfzer touching the ground,

“he teading edge slats and trailing edge flaps on both wings were
tully extendeds The vight inboard flup had separated from the wing and
was found near the runway threshold.

The inboard and outboard ailerons on both wings were intact, The
left stabilizer contained numarous perforatfons,and the right stabjlizer
wa3 damaged extensively,

The ieft main gear had separated from the aircraft, and it was
located along the wreckage path abeut 159 feet from the airerafts The
nose gear assembly failed rearward and was cembedded in the fuselage at
station 733 The drag support for the centerline gear failed; the gear
rotated aft about its unper pivot and was embedded in the fuselage.

The Nos 1 encine pylon separated from the left wing. The engine
and pyton assembly rotated cutboard about 45°, but remained under the
wing.

The Noe 2 ongine remained intact and in ¢ ace cn the fusclage pylon,
The Nos 3 cngine pylon separated from the rfght wings The engine and
pylon assembly rotated inboard about 90°, The assembly remained under the
right ving,

Examination of the afircraft's siructura, engines, flight controls,
and instruments revealed no evidence of preimpact failures or malfunctions,

Bxamination of the captain's seat disclosed that the rack drive
pinfon and ncedle bearing, which was mounted on the pedestal above the
dual elactric actuatnr and clutceh assembly, disengaged from the gear scctor
and pear rack cupport, which was mounted within the scat bottom support
pane This allowed the seat to move freely in the horizontal plane,

1,13  Medical and Pathological Infonnation

Thirteen nassengers were treated for minor cuts, ashrasicas, and
brutsess They were not hospitalizud.




A female flight attendant and two female passengers vgre hospi-
talfzeds The flight attendant, who jumped to the ground from the top
of the fuselage, sustainad pelvic fractures. One of the passengers
fractured hor right ankles The other passenger, who slid off che top
of the fusclage, fractured her ioft ankle and suffered compression
fracture of the second lumbar vertebra,

.14 _E_‘_:_}‘g

The aircraft caught fire while it skidded along and off the ruaway.
The Massachusetts Port Authority Fire Departuent located on the Logan
Afrport, responded fmmediately and arrived witiiin 3 minutes of the crash
alarm that was activated by the Boston Tower ground controller, 7The Cicy
ot Boston Fire Department was also notifjed. Department firemen responded
and assfsted in the rescue operations,

According to the firemen, fire was bturning under the lefc wing,
around the left engire, and along the left side of the fuselage when they
arrived at the afrers€ts Fuel from a ruptured left wing fuel tank was
feeding the firee The fiiemen extiaguished the fire and spredd & pro-
tective foam cover on the leaking fuel,

1.15  Survival A pects

This wis a survivable accidont,

The afreraft was equipped with eight floor«level escape exits,
four on cach side of the fuselage. All exfts were cquipped with auto-
matic escape slidess The exit doors could be opened eloctricilly,
pnewratically, or manually,

The flight attendants reported that they could not orcn the right
forward (R-1), right aft (R-4), and left aft (L-4) doors, They did not
attempt to epen the left No, 3 (L~3) door because of fire near chat exic,

The R-l door could not be cpened in the pneumatic, or emergeacy
mode, 9ecause a backstop, which holds the striker assembly zgainst the
valve arn of the afr bottle, wa; bent, The bent backstop prevented
activation of the air bottle valves Vhen the system was properly rigged,
the dcor operated pneumatically,

Inspeciion of the L=3, L<4, and R«4 doors revealed that the actuating
mechanisms operated freely and were properly rip ied,

The floor failed in tha aft cobin areca betwnen fuseclage stations
1530 and 1830, The floor was displacid upward about 3 feet, causing many
fatlures of seat tracks and sext restrafnt components, None of the seats,
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howaver, completoly dovached, The floor and seat displa-ement obstructed
both aisles in the cabin,

Five petsons were trapped in the aft fusclage, because the aisles
were blecked and they could not open the L-4 and Re4 exits, Four of
these persons escaped through a2 break in the top of the fuselage, They
slid or jumped to th: grounds The fifth person was larer rescued by the
flightcrew,

The remaining 162 persons escaped througl the four opoan oxits,
The R-2 exit slfde did not Inflate automat ically, but it was successfully
inflated manually, ‘the evacuation was corpleted in about 2 minutas,

According to the flight attendants, the cabin lights went off
after the first impait, No one could recall having seen the emergency
lights illuminatej howevewr, several firemen reported that some of the
emergency exit tight4 were ony¢ The battery packs which power the cabin
emergency lights wees tested; they were depleted,

1,16 Tests and Ranearch

& v v, ——

Tests were conducted in a McDonaell Douglas DC-10 simulatoc equipped
with a Redifen Electrenics, Incy, Visualavor Systems The simulator was
programmed to reproduca the afrcraflt?s characteristics and the appeoach
and envirormental conditions that sxisted at the ting of the accident,

The objectives of the simulator tests were to: (1) Further cvaluata the
DFLR data obtafned from the accldent alrerafe, (2) observe the performince
of the DC-10-30 autepilot/approach coupler, and (3) examine the flight
cond{tions that con’ronted the flightcrew of Flight 933 during the trane
sitfon from autcmatic te manual flight.,

Five pllots who were qualified in rhe 2C-10-30 airecraft particia
pated it the tests, Fortye-cight approaches were flovn using the autopilot/
approach coupler and autothrottle systams to an altitude of 200 feat oy
beluws All of the approaches began when the alrcraft was established on
the localizer and glide slope centarlines, cutstice the OM, and at an
aleitude of 1,500 feets The auterutic speced coutrol was set at 145 kn,

The winds aloft, which were derived from the DFDR data, were Pro=
grammed into the simulator for the inftial testss Variations in pitch
attitude, airspced, and thrust fnduced by these winds were evident throughe
out the approaches flown. The most noticeable variations were the reduce
tions fn thrust and pitch attitude that occur . éd when the afreraft
descended throueh 200 foot,

The average rate of descent from the OM to an altitude of 400 feet
was 840 fpms The rate of descent decreased to 780 fpm as the aircraft
neared 200 feet, When the autapilot was disengaged at 200 fcet, the pitch
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attitude and thrust conditions caused the rate of descent to increase to |
1,170 €pm within 7 saconds, 1f a substantial pitch attitude increase e
was not iniciaied within 6 seconds after disengngment, the aircraft

about 9 ceconds, The pilots were unable to recover from the high descent
rate by adding thrust aloane. When the autopilot was left engaged, 1i:
made pitch and thrust corrections that vesulted, without flare, in wheel
contact on the runway, 130 feet beyond the threshold,

Simulator datn recorded for the initial test: differed only slightly
from that racorded on the DFDR, Through trial and error, the¢ programmed

| \’f ) wind data were chanaed to produce traces more consistent witih those from
\- ] ; the OFDRe The wind values which produced the most cinsistent tiaces aret g
Altftude Dirvection Speced ' 3
(Feet) (elagneric) (Krie ) -
. ‘ 14,000 151° 15
e - 900 152° 14
L) : 300 19} ° 34
L 700 191° 33
Y 600 192° 32
500 164° ‘ 29
“ 400 199° 21
o 300 231° . 13,5
A | 200 278° 5
B . 100 310° 6
’ Surface 308° 5

After resolution into longitudinal and lateral componerits, these
winds are as followst

“5 Altitude Longftudinal Lateral
: (Feat) (Kn. ) (Kn.,)
] 1,000 23,0 tailwind 26,0 left crosswind
3 990 236 M 25,7 "
. 800 72,15 0 25,4 " | 5
B 700 21,7 " 25,1 I ‘ 3
-~ Ly A 4 't 600 2004 " ' ?403 " ‘r
N P 500 1840 a 23,0 "
R 400 1.8 ' 17.3 "
NS 300 5,8 " 12,1 ‘"
200 3¢3 headwind 41 "
190 600 " 2.0 '
b Surfuace 4.0 " 2,0 v
3
-
Wﬁx“; -
f.i!. i -‘L"“.if‘
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These winds were used for all subsequent tests, The tests demone
strated that {mmediately following autopilot disengagement, the pilot
had to increase the pitch attitude significintly to prevent a touchdown
short ot ile runway threshold, The autoptlot, when left engaged, ine-
creased the pitch attitude; hewever, the no-flare wheel contact on the
runway occurred only * feet [iwwn the thrushold,

Fach pilot flew at leasc two approaches that required a transi-
‘tion from automatic flight contrc. with irstrument references to manual
flight control with visual references. The transition was made between
180 and 160 feet above the runway elevation, All of the pilots successe
fully landed on the runway. MHowever, on several approaches, the wheel
clearance above an imaginary approach light 250 feet Erom the threshold
wat 10 feet or lesse On most of the approacshes, the pilots applied
elevator contrel inputs within 4 seconds after the autopilot was disene
gaged to increase the aircraft's pitch attitude to about 6° a.neu, within
10 sccondss All of the pilots had observed the first tests and were aware
of the action required to prevent a high rate of descent from developing
after the autopilot was disengiged,

The deviation to the left of the tocalizer course that began as
Flight 933 neared 500 feet could not be reproduced i{n the simulator,
Consequently, a lateral offset -was produced by offsctting the localizer
course 125 feet to the left of the Visulator runvay centerline, Nono of
the pilots had difficulty realigning the aircraft with the runway aflter
the autopilot was disengaged,

The pilots agreed that the runway picture they saw from 200 feot
wias not alanoing enough to causc them to in’ fate a missed approach,
Several pilets commented on the subtle incru.se in the rate of descent
that followed autopilot disengagemente They a’ ¢ commented that it was
difficult to judge the pitch attitude and descent profile from the visual
cucs available because of the programmed, 4,000-foot runway visual range,

1,17 Other Infermation

Iberian operational procadures spacify that the captain mdy, at
his discretion, keep the autoth-ottle syston engaged during landing,

In November 1973, the Douglas Aircraft Company issued all operators
letter (AOL) Nos 10-515, which stated that one DC-10 operator had reported
a bent backstop bracket on the air bottle striker anm assembly, The bent
bracket prevented emergency operation of the exit doors Douglas noted
that the bracket defonsetion may have occukred during the incorporation
cf the provisfons of Service Bulletin 52-26, However, 3ince the Service
Bulletin had been complied with on EC CBN during production, the Douglas
AOL did not {dentify the aircraft as one which night have been affected,
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The glide slope antenna in the DC=10«30 {5 mounted in the nose
section of the aircraft, Under miderange c¢gs conditions; the vertical
distance botweer the path of the antenna and the path of the bottoms of
the aft landing gear wheels i{s 26.5 feat when the aircraft is flying a
3° glide slupe at recommended final approach speeds, Excluding allowe
ances for installation tolerances, beam {rragularities, and tracking
errors, the nominal clearance of the aft wheels of EC CBN would have been
24,6 feet above the approach light stanchion and 2+8 feet over the thresheld
of runway 33L, had the afrcraft remained on the 3° glide slope.

In 1968, the Conventfon on International Civil Aviation 4/ recwviu-
mended that the TCH for ILS facilitics be established at 50 feet + 1C for
category I facitities and 50 feet, + 10, -3 feet, for Category 1
facilitics., Thase values were based on an assumed miximum vertical
istance of 19 feet between the path of the afrcraftts glide slepe antenna
and the path of the lowest part of the wheels, This combination would
provide a nominal wheel c¢learance of about 30 feet at the runway threshold,

In 1570, the Acrospace Industrics Acsociation 2f Auerica, Ince,
conducted a study to evaluate minimum wheel clearances ac the threshold
and to assess the effects of increasing the vertical distance to 29 feot
between the paths of the glide slope antenna and the wheels on typical
wide~bodied afrerafts The study concluded that a nominal wheel clearan:e
of 20 feet would prevail, with a clearance of at least 10 feet when a
reasonably probable cembination of adverse tolerances was applied to a
glide slope having a TZH of 47 fcets This study led to the FAAls
approval of glide slope antenna installations that exzeedoed the 19=foct
criteria,

On Februvary 24, 1972, the FAA issued Order 8260,24 establishing
standards for the relocacion of Category I glide sleope facilities and
the installation of new facilities, The maximum and minimum TCH's for
those facilities authorized for category D 5/ aircraft were specified
as 60 feet and 47 feet, reaspectively, The minimum TCH was based on a
nominal wheel clearance of 20 feet above the threcholds This height was
considered sufficient to account safely for deviations from thae zlide
slope because of system and flight technfcal errors, The runway 3L
glide slope facflity at Logan International Afrport had not been relocated
to comply with this order because of a lack of funds,

L —

4/ Annex 10, Second Edition, Volume 1, April 1968, International Standards
and Recormended Practices Aecronautical Teluecommunications,

An approach category of afrcrafte-the approach spacd is 141 kn, or
mare, but less than 166 kn,, and tha naximum landing weight {5 more

than 150,901 pounds,
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On April 10, 1973, tne Douglas Alrcraft Company issucd the
tollowing information on ILS approaches in a letter to all DC={0
apoeratorsd

"ILS Approach

If ILS is available, it should be used vhenever possible
regirdless of the weather conditfons, because it affords the
st accurate [light path controls Glide slope angles for
the ILY vary from 2,5° to 3% The ILS generally establishes
a safe tovchedown point dovn the ruavay beyend the threshold;
however, it does not always provide margins as large as we
would tikes The ninimm p!ido slape beam height above the
threshold for a Gategory I1 ILS is 47 feot, For this minie
mun Catsgory 11 case the wheel height over the thresholo
will be .t least 20 feet (no flare) & « » o By FA? recome
tendad standards, a Citepory 1 beam van have a winimum hedpht
over the threshold as low as 40 foets The no [lave wheeol
height over the threshold will be down to 13 feet vhen the
afeplane is on a 2,5°% glide-slope that crosses ths threshold
at 40 feet, howevery a nonmnal flare will raise this clearance
by several feet, Touchdowm distance {ns flare) iu this case
would be 200 feet from the thresield,

"Some Categcvy 1 beams have a glide slope haight over
the threshold that is below the FAA recomnonded minfmum
height of 40 fcet vhich could result in aeven lower wheel
heights over the threshold and shorier touchdowr distancevs

"The above ILS approach examples are predicated on the
fact that the airplane fs on the glide path at a stabilized
pitch attitud: with no windshcars Monentary incrvease in
pitch attitude, the effect of windshear and ILS heam bends
and tolerances are all adverse items that can result in wheoel
heights over the threshold thav are lower than those stated
above,

"Under no circumstances should a 'duck: undert mancuver
be exccutads The tendency te 'duck under? tha glide slope
in the latter stages of the approach can bo oYwviously
dangerouse  One of the reasons for locating the glidewslope
antenna in the nose of the DC=10 was to position the aire
plane en the glide slope such that the pilot would foel
comfortable with the alrplane in the proper slot as determined
by visual cues (pllot's sight picture of the approach lighting,
threshold, and runway lighting, visval aim point, etecs) when
the pilot transitions fLrom instruments to visual, Nothing
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but troulte in the form of a short landing can vesult from
2 _tduck uader' mancuver in the DC-10 or_any other large
Jet afrerafe,

et G S

"1t can be secen that the airplane nust not he flown
bilow the glide slope whan upproaching the threshold on an
ILS approach, This {s espectally true on some Category 1
bears that have glide slope heights ovar the threshold that
are below the FAA recommendad minimum height of 40 feet,
Autopilot courled approaches on these runways must not be
continued belos 100 feet, because ¢t will be necessary to
fly above the pgiide slope when approaching the threshols :a
ensire adequate wheel height clearance. It is imperative
that operators survey their route structure and infomm their

pilo:s about the runways having low glide s}_gg_heights over

threthold," (Emphasis supplied.

Iberia provided each pilot with a copy of the abovs letter, shortly
after veceipt, and incorporated the information into its training program,
Alscy the captain of Flight 933 received similar information during his
DC-10 transftion tratining,

defore the zecident, lberia had not conducted a survey of the

airports on its routes to determine which of them had ILS runways with
low TCH!s,

2, ANALYSIS AND CONCLUSIONS

2.1 3\_{_1_::_1_1_\9 3is

et . e

The crewnaenmbers ware trained, qualified, and certificated for their
respeciive dutfes according with the taws and regulations of the Spanish
Government. There was no evidencs that medfcal factors cor fatigue affected
the flightcrews' performance,

The: atrcraft was cortificated, equipped, and maintained according
to regulations and approved procedures, The gross weight and coge were
within prescribed 1imfts durlng the approachs With the exception of. the
boant backstop bratket vn the afy bottle sticker arm assembly, there was
no evidence of prefmpact Eailure or milfunction of the aireraft's
structura, powerplants, or systems,

The National Tramsportation Safety Board, tharefore, c¢iracted fts
attention to the metesrd>logical and operational factors that ecould have
caused the aircraft to develop a high rate of descent which led to impact
short of the runway.




The Wind 3hear Phenocmenon

The weather conditions tia® existed in the Boston acea at the time
of the accident suggested that a low alcitude wind shear wis present,

The problems associated with wind shear have Fzen examined in
several theoretical analyses and analog simulatiras, Iowaver, most studies
have been confined to the cffect of tie shear on “he atrcraft's touchdown
point, assumi.g no contrsl ov tihrust chinges, Apparently, little casecarch
has bean done to consider the eoffcct of the pilot?s performince on the
afrcraftts flight profile during and subsequent to the alrcraft's passage
through a wino sheaxr. This more complex subject, however, has been dise
cussed hypothetically, 6/

When encountering a wind shear on final approach, the pilot or
autopilol must make coordinated pitch attitude, thrust, and liecading
charges to minimize deviations from the optimum flightpath and airspeed.
The direction and extent of the deviations will depond on the charac-
tecistics of the shear and the respoense of the flight control system servo
10-\}1)5.

Du.i1g a precision- instrument approach through a wind shear charace
terized by a dininfishing tailwind, the higher~thane-normal ground speed
produced by the inftially stable taflwind necessitates a higher«thanenormul
rate of descent for the aireraft to remain on rbe glide slapes Under these
conditions a lower pitch attitude and less thrust are requived than would
be required during the more common noswlnd or headwind approache As the
descent continues, the effect of the shear iaduced by a rapid decrezase in
the taiiwind component fs a1 rapid increase in the velocity of the afrcraft
relative to the air mass in which it is movings, The increased velocity
causes the indicated airspeed to vise, and the resultant increase in lift
zauses the afveralt to rise above the glide slopes Both pitch attitude
ind thrust rmusy be decreased further to limit deviations from the glide
3lope and the target afrspeeds A3 the aircraft intercepte the glide slope
again, the pitch attitude and thrust must be Increased to reestablish the
desived rate of descent ang airspeeds As the tailwind continues to
dimind>*y, or becomes an Inczeasing headwind, readjustments of pitch aitiw
t.ude and thrust must be rade continuously, Tdeally, the att!tude and
thrust, at any instant, should be that reguired to decelarate the afrcraft
at a rate equal to the rate of change cf the longitudinal wind component,
vhile establishiag a4 race of descent compatible with the instantancous
ground speed and the s Yide slope angles After passing through the wind
shear and {nto wind wich a constant longitcdinal component, the aircraft
will descend below the glide sicpe, because of the continucus deceleration
and resultant loss of 1ift, Prompt pr h control changes and throttie

* o

6/ W. Wy Melvin, "Wind Shear on the Approach,” Flight Safety Facts and
Analysis, Yol, 5, No, 3 (Mirch 1924),
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corrections are required to prevent an increase in the rate of descent.,
In additfon to attitude and thrust changes, heading corrections are
required to minimize deviations from the localizer course that are caused
by the diminishing speed of the crosswind tomponent,

The hazard presented by & diminishing tatlwind-type shear on final
approach is the continuous need for pitch ateitude changes and addit{ions
to thruste 1If the shear persists to a low alticude, the aircraft can be
placed in a high rate of descent, thrust-deficient conditicn close to the
ground, Under these ronditions, tha vesponse of the controt servo loops
can be critical,

low Wind Shear Affected Flight 233

At 1341, the surface wind a: Logan was from 290° at § kas  Since
surface winds are usually renresentative of the winds within the carth's
friction layer, which extends from the surii-e to eleations of 200 to
JOO feet, these winds probably cxtended to approximately those ctevatiaons,

At 1909, however, the winds aloft from 1,690 to 3,000 feet at
Chatham and Portland were from a southerly divection at about 40 kne Also,
the 0700 observations at these locations and elev -ions showed winds of a
stmilar speed fron a southeasterly direction, Consequently, the wind
velocity in the Boston avea at altitudes as low as 1,000 feet was near 40
kne from a southexly direztion at the time of the daccident, These winds
would have produced 1 tailwind componunt of aboui 30 kney at these alcd.
tudes, for an afrcraft flying the runvay 33L localizer COUYSE,

The examinitfon of DFDR data, including the duta reproduccd in
the DC-10 flight similator, provided nore positive ¢+ fence of the wind
conditlons along Flight 933's final appreach profile, The Safety Board
believes that the wind conditfons derived from the simulator tests are
the mast representative of those affecting the airccraft,

The DFDR data show that the £light descended from 500 feet Lo 200
feet in 20 sccondss During the 20=sccond period, the lonpitudinal winwg
component changed from an 18.kn, taflwind to a 3,3.kn, headwind, and the
lefe crosswind decreased from 23 to 4 kas, Between these altitndes,
therefore, the lonpitudinai wind shear was atout 7.} kn, per 100 fteet,
and the lateral wind shear was about 6,3 kn, per 100 feet,

DFDR data cletrly indicate tha cffusts of the wind shear on Flight
933, Ouring the initfal portion of the highorethansnormal rate of descent,
tha lowerathanenormal pltch attitudes and thrust settiang were ¢onsistent
with a fairly constanc taflwind, An £° to 10° differance betwean aixcraft
headlag and localizer course was established to correct for che left Crosse
wind. These flight conditions weve essentfally stable, and the localivor




and glide slope deviatfons were minimal until the alrcraft reached about
567 feecs Thercafrer, a rapid increase in indicated airspeed, a rise
above the glide slope, and a deviation left of the localizer course
occurred, To compensats for these deviations, the afrcraft pitched down
about 1°, the thrust was redvced, and a heading correcifon to the vight
was begun, -

The afrerafe returned to the glide slope and pitched up sliphcly
as it descended through 260 feat, The effect of the thrust reduction
waiy evicent by a negative longitudinal acceleration. However, the indie
cated afrspeed rermained essentially constant, indicating that the afre
craft's deceleration approximated the rate of change of the longitudinat
wind component.,

The pilot, upon passing through 200 feet, was required to dis=
continue tha coupled approach because the glide slope was not usabl.
below chat altitudes At 100 feet, he saw the approach lights, and he
disengaged the autopilon about 7 seconds later at an altitude of 184
feets AL that time, the atveraft was at a low pitch actfitude, a low
thrust condition, and slightly left orf the localizer course, Also, the
autopiltot was dlsenpaped about the same time that the aircraft descended
below the altitude of the wind shear band,

The Safoty Buard believes that the wind shear condition alone was
not severe encugh to create an unmanageable problem for the captain of
Flight 933, Houwever, when combined with the need to change from auto-
matic flight conirol to manual flight control, the poor visual cues and
the low wheel cltarance afforded by the combination of airborne and
ground ILS equipmient scrious difficulties were created,

As demonsttated in the flight sinulator tests, the concurrent
transition from automa:ic to> manual flight control and the encrgence of
the aircraft from the wind shear produced a serious problems The simuw
lated aircraft quickly and subtiy developed a high rate of descent, which
required significany fncreases in piteh attitude and thrust to arrest,
Had the captain of Flight 933 been able to rotain autopilot coupling, these
corrections might have been made, However, because he had to disengage
the autopilot, he hecamc the control element In the control servo loop;
therefore,he required a sensory signal to alert him to the need for cone
trol changes,

Although the ciptain had the runvay thrashold in sight, he could
not see cnough of the runway to derive an accurate perception of his
attitude. Moreover, because the afrcraft was astablished on the glide
stope whon the captain began his transition to visual flight, and because
his first visual obsarvat fon was not alanning, he probably was not anticie
pating the need for an funediate pitch or thrust correction, Finally, the
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subtle incyease in the rate of descent. and the mereg obvious need for a
tateral correction undoubtedly prolengaed his recoenition and reaction

t1me,

The captain applied back pressure to the contrct columin and overa
rode the autothrottle system to inerease the thrust 4 to 5 sec, after he
had diseneaged the autopilot, Howevar, the pitch attitude and thrust
chinges were not sufficient to reduce the rate of descont adequately,
During the simulator tests, judgment of pitch attitude was difficult
because of the limited vissal cues availadle. Furthemmore, because of
the low pitch aztitude, the change required was greater than changes
associated with normal approach corrections, The captain of Flight 933
undoubtedly felt he had made sufficient corrcction, However, by the
time he received oral warnings and recognized and reacted to the con.
tinuing descent, impact short ¢f the runway was inevitable,

Another factor in this accident was the low wheel clearance
aftorded DC«10 afrcraft by the TCH of the runway 33L s1ide slope beam,
Had Flight 933 been able to remifin on the glide slope, the main landing
gear wheels would have passed only 26,6 feer above the light pier, which
they struck, and 7,8 fcet above the runvway thresholds  The Safaty Board
believes that these :learvances are tao low {or the existing 1LS weather
minfmas  Moreover, the T3 was not published 1n official U, S. instru=
ment approach procedures and 'was unknown to the captain of Flight 931,
(Sce Appendlx F.)

The Safety Board recounizes the difficultics asscciated with
locating the glide slope receiver antenna in widesbodied afreraft,
However, primiry emphisis has been placed on optimizing the antenna
location for automatic approaches conducted on Citegory II facilities,
vwhere the spreifications require a minfmum TCH of 47 feet, a usable glide
slope to 4 DR of 100 feet, and a glide slope interception point on the
runway of not less rhia 950 fect from the threshoids Under these CONe
ditions, a glide slope which provides 1 nominal wheel clearance of 20
feet above the threshold, or 10 faet with a reasonabdly prebable conbinas
tion of adverse tolerances, may afford an adequate margin of safaty,

Approaches on Category 1 facilities, however, are a differant
matiery, and although tho FAA and the afrerafe Industry have recognized
tae hazards of approachas on thesc facilities, the Safety Board bolieves
that the hazards should be eliminated, A cembination of airborne and
ground equipment which, when used properly, can lead a pilot tnto a
precarious situation s inherently unsafe, Also, since the merits of a
stabilized approach are too well known for dispute, a practice that ree
quires the pilot to changa hits flight profile near DH, and actually fly
the aircraft above the glide slope to the point of €lare in order to
prevent a shurt landing, does not provide a safe solution,
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IE ILS glide slope transmitters ave relocated in accordance with
"AA Order 8260,24, a greatey margin of sarety will be provided to the
pilots of wida~bodied aircraft using Category 1 facilities. Where it
is impractical to relocate the transmitters, the Safety Board believes
that Adecision helghts and visibility minimums should be raisca sube
stentially for Category D aircrafi, Additicnally, the TGH's for all
ILS facilities should be published ir e official U, S, instrument
approach charts, v

As confirmed by the simulator tests, one of the most serivus
problems during transition from instrument to visual referances near
DR is the availability of adequate visuil cues to provide vertical
guidance, These cues should provide the pilot with Instant recognition
of his position relaclve to the safe approach slope. A VASI system is
capable of providiang this informitfon and shovld be installed with alt
ILS facilities used by air carrier iircraft, (Scc Appeadix F.)

Currently, operational eguipment that is capable of accurately
ard frequentiy measuring and reperting winds alosft over or near an
airport i3 aot available. Likewise, operational equipment capable of
mexsuring und reporting wind shear is not availabla, although an acoustic
doppler system for measuring wind shear has been developed and tested
with favorable results, Conseauently, the Safcty Board believes that
the development of systems capable of accurately measuring and reporting
winds aloft, including wind shear, should be emphasizeds  (Sce Appendix
F)

Survivability Aspects

The aircraft and passengers seat restraint mechanisms remained
intact throughout the crash sequence., These factors, in conjunction
with relatively low deceleration fovces, permitied the occupants to
sirvive the crash with only ninor injuries, The low injury rate, in
turn, proved significant in onabling the occupants to evacuate the alr-

craft quickly, The quick and efficient evacuaticn, the rolativaly alow
propagation of the firae, and the rapid response of the fire departmant

reduced the post-crash fire hazard substantialiy.

The Safety Board could not determine positively why the captaints
seat came loose dafter the aircraft struck the embankment, However, the
impact forces probably distorted the geaxr rack support sufficiently to
disengage the rack drive piniou and needto bearing from the seat support
mechanism, After the impact, the high noscup attitude and positive
acceleration of the afreraft would have forced the seat to its aft limits
nf travela
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Three major factors; combined to reduce the severity of the fires
(1) Type A kerosenc fuel with a high flashpoint, (2) fuel did not A
collect in puddles because of the slepe of the terrvain, and (3) the low B
temperature of the fuel caused by the long flight at high altitude,

3 The right forward exit door failed to function bacause of the

" defuormed backstop bracket., The manufacturers had fssued a letter to
bring the problem to the attention of all DC=-10 _perators, However,
the letter did not apply to EC CBN since tue Servica Bulletin changes

g? | had been accomplished during production, Consequently, it is likely 3 a
"ig that the backstop was deformed jefore delivery of EC CBN to Iberia Air |
i Lines. The FAA has since issued an afrworthiness directive vequiring |-
3 replacement of the braclet with one made of stronger material. .
é The rcason the two aft exit doors failed to open could not be
3 determineds, Both doors were properly rigsed, and they operated pneu-
g matically when tested later, It fs possible that, under the stress
. of the situation, the flight attendant did not apply sufficient force
(35 pounds) to the decor control handle to actuate the emergency system.
- 2,2 Conclusions
] (a) Findings
4 l. There was no cvidence of a malfunction or damage to the ‘
3 atrerafe's structure, flight fastrumeats, flight controls, e #
X . o: powcrplants hefore impact with the approach light Y
x “31’3. ';4? j_ "
- ;{ T 9313 approaciied Logan International Airport, f;"
3 B "**q "ronditions veres Indefinfte ceiling at 300 g
«5 "3 tured, and visibility-3/4 mile in moderate Y
o Qe g
R f% as co ducting a coupled IL3S approach to run- g,
‘ he autothrotile system was engaged. :
- "g- ‘
U b, tenr € 3 encountered a rean longitudinal wind shear of [
. : R gn. per 100 feet and a mean lateral shear of ¥
4 SRR -, per 100 feet between 500 and 200 feet, 2
3 S The . . ol the wind shear on the afrcratt were most E
3 pronout.... at 2 .4 then the captain had to transition 3
g from automatfic fl. ¢ with fnstrument references to

manuval flight with “visual references.
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6. The poor visual cues available because of the low ceiling
and visibility imade the visual detection of the afrcraft's
pitch attitude and rate of descent difficult; runway 33L
was not 1quipped with a visual apprcach slope indicator,

7« Flight simulator tests showed that, under the existing
flight conditions, a significant piteh attitude increase
and thrust addition ware requirced within 6 seconds aftor
the autepilot was disengaged to arrest the high rate of
descent induced by the wind shear,

8. The captain of Flight 933 made significant p’tch attftude
and thrust corrections within 9 scconds after he had
disengaged the autopilot, These cortections were mada too
late to avoid collision with the approach light piers,

9. The vunway 33L glide slope was unusable below 200 feut,

10, With a 0C-10-30 aircraft on the glide slopa, the low TCH
of the runway 33L glide slope beam {34.3 feect) provided
only 7.8 teet of aircraft wheel clearance over the runway
threshold and only 24,6 feet of clearance over the approach
lights which were struck first.

11, The runway 33L glide slope transmjiter had not heen relocated
in accordance with FAA Order 5260, 24,

{b) Probable Cause

The National Transgortation Safety Board determines that the
probable cause of this accident was that the captain did not recognize,
and may have been unable to recognize,an increased rate of dascent in
time to arrest it before the atrcraft struck the approach light pfers,
The increased rate of descent was induced by an encounter with a lowe
altftude wind shear at a critical point in the landing approach where
he was transitioning frum automatic flight control under instrument
Elight conditfons to manual flight control with visual references,

The captain's ability to detect and arrast the increased rate of descent
was adversely affected by a lack of information as to the existence of
the wind shear and the marginal visual cues available, The minimal
DC~10 wheel clearance adove the approach lights and the runway threshold
affordad by the ILS glide slope made the response time critical and,
under the circumstances, produced a situation wherein a pilotts abilfty
to make a safe landing was greatly diminished,

3. RECOMMENDATIONS

The Safety Board made a recommendation (SR Ae74455) to the FAA
on July 10, 1974, tc continue to install VASI's on all ILS runways used

by air carrier aircraft with ffrst priority to Category 1 approachas,




“w 25 -
7 On October 3, 1974, the Safaty Board made secven recommendations | fig‘
- 3 to the FAA (SR A-74.77 through 83,) These recommendations invalved the -

relocation of ILS glide slope transmitters, changes to ILS approach
procedure charrs and TLS weat her rinima, modification of ptlot training
and information programs to fnclude wind shear phenomenon, and the

. development of cquipment and systems to measure and report wind shear,
: (Sce Appendix F,)

;‘% Cn April 4, 1974, the FAA issued an airworthiness directive to
{1 correct deficiencies in the backstop bracket that prevented emergency N
. operation of the exit door, The airworthiness directiva required periodic ,

inspoection of the bracket until it is replaced with one made of stronger
material,

oY THE NATIONAL TRANSPORTATION SAFETY EOARD

4 /s/ JOHN 1, REED
¥} Chairman
S

/s/ FRANCIS H. McADAMS3
Member

3 /s/ 10UIS M. THAYER
3 Member '

/s/ ISABEL A. BURGESS

3 Member .
3 T
/s/ MILLIAM R, BALEY V.

Member )

Noverrber 8, 1974
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AFPEND X A

INVESTIGATION AND HEARING

l. lnvestigation

The National Transportatio. ¥ Board was notified of the accident
at 1605 on December 17, 1973. The Safety Board imiedfatoly dispatched an
investigative team to Boston. The team established fnvestigative groups
for operat.ons, air traffic control, witnesses, weather, human factors,
structures, poverplants, systems, and flight data recorcer.

FParties to the investigation were: The Federal Aviation Administratjon,

Iberia Airlines, International Federation of Afrline Pilots Assoclation,
HeDonnell Bouglas Corporation, and General Electric Company.

2, Hearing
No publie licaring was held.
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APPENDIX 8 APPENDIX B

CREW INFORMAT ION

Captain Jesus Calderon Gaztelu

Capvain Jesus Calderon Gaztelu, 53, was cmployed by Iberian Airlines on
April 29, 1953. He holds Piloto Transparto License No. 172, which had been
renewed on July 17, 1973. He passed a medicai examination before his license
was rencwed. License renewal must be accomplished cach 6 months.

Captain Calderon had accumulated 21,705 flight-Lours, including 426 hours
in the DC-10. In the 90, 30-, and l-day pertods bofore the accident, he flew
148, 78, and 7 hours, respectively. He had completed refresher training on
Ceteber 19, 1943,

First Officer Alfvado Percz Vepa

First Officer Alfvedo Peroz Vega, 54, vas cmployed by lbarian Airlines on
Noverber 18, 1946. He ihesids Piloto Transporto License No. 408, and he had
passed a medical examination te renew his license on December 15, 1973.

First Officer Porez accumulated 34,189 flight hours, including
%03 hours in the DU-10.  1u the 90-, 30<, and l-day pertods before the
aceldent, he flew 165, 68, and 7 hours, respectively. He had completed
refrosher trafning on October 9, 1973,

Fliglit Enpincer Celedonio Martin Santos

Flight Enginecer Celedunio Martin Santos, 42, was emploeved by Iberfan
hirlines on December 13, 1952, He holds Mecanico Licence No. 1753 it musctc
be rencwed annually, vhich was last accomplished on May 14, 1973. He passed
the prevequisite medical examination.

Flight Engincer Martin had 15,317 flight-hours, including 263 in the DC-1U.
During the 90-, 30-, and l-day periods be.ore the accident, he flew 164, 74,
and 7 hours, respectively.

Radio Operator-Navigater Candide Carcia Buen

Redio Operator-Navigator Candidy Garcla Bueno, 51, was exployert by Ibertfan
Afrlines on December 9, 1941, He holds Radio Opecvator License No. 204, which
had been renewed September 2, 1973.  lle passed the medical examiration for
reneval ol his license.

Radic Operator-Navigator Garcia had accumulated 14,562 (light-hours,
including 384 hours in the DC-10. During the 90-, 30-, and i-day periods,
before the accident, he {lew 164, 74, and 7 hours, respectively.
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i :

Fiipht Attendants

The 10 klight ettendants were qualftied for their
Iberfan Alrline procedures and the
Government,

duties according to
laws and regulations of the Spanish
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APPENDIX C

AIRCRAFT INFORMATION

EC CBN was owned and operated by Iberian Afrlines. Its‘date of
manufacture and manufacturer's serfal no. were March 20, 1973, and 1,073,

respectively. "The aircraft had accumulated 2,016529 hours time in service
including 568:26 hours siice the last major inspection.

EC CBN was powercd by threc €FG-50 turbofan jet engines manufactured
by the General Elactric Compant.

The engine serial nos. and times in service were as follows:
Engine No.

Serial No. Time
1 455,255
3 455,313

1,028:13%
912345
406335




