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SPECIAL NOTICE

‘This report contains the essential ‘items of informa-
tlon relevant to the probable cause and safety message to
be derived from this accident/incident. However, for those
having a need for mure detailed information, the orlginal
factual report of the accident/incident is on file in the
Washington office of the National Transportation Safety
Board. Upon request, the report will be reproduced com-
mercially at an average cost of 1S5¢ per page for printed
matter and 854 per page for photographs plus postagt.
{Minimum charge is $2.00.)

CoPies of material ordeved will be mailed from the
Washington, D. C. business firm which holds the current
contract for commercial reproduction of the Board's public
files. Billing is sent direct to the requester by that
firm and includes a $2.00 user service charge by the Safety
Board for special service. This charge is in addition to
the cost of repioduction. No payments should be made to
the National Transportation Safety Board.

Requests for -reproduction should be forwarded to the:

National Transportation Safety Board
Administrative Operations Division
Accident inquiries & Records Section
Washington, D. C. 2059




‘Flle No. 1-0OUT7

NATTONAL TRANSPORTATION SAFEHSY BOARD
" WASHINGTON, D, C, 20591
ATRCRAFT ALCIDENT REPORT

Adopted: Mﬁy 2, 1973

- TRANS HORLDAAIRLINES, INC.,
~ BOEING 707-331C, N788TW
JOUN F, KENNELY INTERFATIONAL ATRPORT
JAMATCA, NEW YORK
DECEMBIR 12, 1972
On December 12 1ﬁ&?, Trans Hbrld Airlincs, Ine., Flight 669, a Boeing

707-331¢, NT831W, was a scheduled eargo flight from Fricndship International
Airport, Baltimore, Maryland, cto John F. Kennedy International airport,
Jamaica, New York. At 2256 esstern standard time, the sireraft crashed at
John F. Kehnedy International Airport while executing an i{nstrutent landing
system agproach to Runway LR,

After the descent from eruising nltitudc, using the autopilot approash
coupler, the atreratt was established on the instrument landing system.  Vhen
rearing Deeision Helght, the aireraft continued below the glide #lope until
it struck approach light tars which were mounted on a wooden pier Just short
of the runway threshold arvea., The afreraft crished onto the runway and slia
approximately 2,600 feet., It came ko rest on sandy grourd about 500 feet to
the right ot the runway e¢dgce on 8 heading reversed to its inttial dircetion.

The officinl weather cbrervation that wag nade at John F, Kennecdy
International Alrport a%t 2251 castern standard time was, in part: Celling
indefintte 20C feet, sKy obscured, visihility 1/2bmilo, light drivzle, fog,
wind OLO® 5 knots, and runway visual range for Runway LR 4,500 feet variable
to more than 6,000 feot.

The aircraft received substantlal damage. The main landing gear and
all of the engines separated along the deceleration path. There was no
firc. ‘fhe three flight crcwmembern werce the only perscns aboard the air-

craft, e&nd none was injured.

The Natichal Transportation Safety Board deternises that the probable
cause of this acecident was Lna® the captain did not maintain & safe descont
yath by visual external reference during an instrureat landing systenm
appro&ch.
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INVESTIGATION

Flight €69 departed from Fricndship International Arrort at 2225 =~ /

- and operated routinely until the time of the accident.. Weather observa-

tions at J. F. Yennedy Internationul Afrport showed o decrease in the
ceiling and vieibility during the previous hour, and the runway visual
range for Runwiy LR was variable, The captain denided to make a Category II
Instrument Lancing System (ILS) approach to Runway R, asing the autopilot,
approach coupler, and autothrust systems.

A Category I approach to Runway WR authorizce a descent to a Deetsion
Helght 2/ of 162 feet. Runway LR is 8,400 fect in length and is equipped
with a 3,000-tr00%: Standard "A" uiga-intensity approach light system,
Approxin&tely 2,500 teet ot the lfght system is bulit on woocen plers that

extend over the water. High-intensity runway lights, centerline lights and
touchdown zone lights are i{nstailed on this runway. The Category IX tcuch-
down point is 1,015 feet from the threshold.

The carrier's domestic operations specifications statc that the follow-
ing conditions munt exiet in order to continuc a Catcgory IT instrurent
approach Lelow 300 feety

1. lo fallﬁrc flags'shoring con Catepory 1II components.,

No excessive roughress or crosstracklng away fron
centerline,

Iocalizer ncedle within or touching the bull's eye,

Stable attltude with an airspeed within plus or minus
5 knots of programmed indieated airspecd.

Giide slope needle within one dot of def'tectlon,
As outlined in the company £light handbook; nll cockpit crewrmembers

shall assist the captali. in monitoring and cross-checking flight, fnstrunents
and position indicators. The captain shall b2 informed promptly of any

1/ K11 times uscd herelh arc eastorn staniard, bascd on thoe Shehour o100k
unless othervise noted.

g/ Decitcion Height (DH) is the helght specified in mean sea level above
the highest runway cievation in the touchdown zone al which & missed
approach shall be initiated if visual reference has nat been ecstablished.
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observed malfunctions or irregularities. Attention shall: be focused
specifically on altimeter aceuracy and sctting and on fallure warnings
associated with fiight instruments. The procedure permits the pilotsin-

~cormand to use either the barometrie altimeter or radio altimeter to

- uctermine DH, if authorized on the airport approach chart, In accordince
wich procedures, the piiote of Flight €69 correctly set the barometrie
oltimeter bugs (visual alerting indicator devices) at 182 feet, which vas
20 feet higher thin the value published on the approach chart for the
barometric DH, The redio altiumeter bugs were set on 162 feet, which was
the DF value shovn on the approach chart.

~ During the descent from cruising altitude the autopilot wae used, andg,

- after the interception of the localizer covree, the autothrust function was
engaged when the autothrust slow<fast irdicator centered., The speed, at
that time, was Vref plvs 20 knots. 3/ Both flight director systems appeared
to have been operating normally and the ceptain told the first officer to
monitor the approach mancuvers on his own flight director.

As the glide slope needle neared the rose of the airplanc symbol on
‘the captidn's flightpath indicator, the landing gear vas lcwered. The
final checklist was completed and the landing flaps were extended to kO°,
When the indieated alrsnecd neared the Vref setting plus § knots, the
captain commented that he was uncomfortable at that low an aypproach afr-
spced, and he manually advanced the thrust levers to maintanin several
additional knots. Upon interceptfion of the glide slope centerline, the
flaps were extended to 50°, and the first officer checked to ascertain
that the glide slope eapture amunciator was on. At the outer marker, the
captain noted that the aircraft altitule coineided with the approach chart
altitude of 246 feet m.s.l, 'The first officer reported that no Instrument
varning flagn were in view, and he also noted that all fligatpath indicators
appeared nornal, '

The cockplt voice recoider {CVR) tape revealed that as the eireraft
descended fartier, the captain called out "500 feet" and the first officer
called out "speed 130, sirk €00." (During a later interview, the captain
stated that he recalled an airspecd at 134 knots and that he planned to
maintain a niniwum speed of 139 knots, as thal was Lhe missed approach go-
around speed.) Also, at this point, the warning tone signal of the radio
altimeter was hesrd. This 800-cycle tone is prograrmed to sound for 2
scconds when the altimeter antennt desconds to 500 tect absolute altitude,
The radlo altimeter emits a rislng steady tone when the airerafi descends
farther to an altitude 50 feet above the manually set bug,  “he tone

4
3/ The reference specd, Vref i@ 1.3 times Ghe computed stall speeds and 1is
also used as the target spced on the final approach, On this flight, the
spced was determined to have been 128 kuots,
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terminates abruptly at the sclected DH, Additionally, the Mo, 2 radio
altimeter autoratically controls radio signal sensitivity to the approacn
coupler on ILS approaches. This desensitization beglns at approxi:-itely
1,000 feet absolute altitude.

Shortly after the afreraft reachea 500 fect, the first officer stated
that he saw the glow of approach lights through the clouds., At 2254 hours,
13.2 scconds after the 2-seccond tone of the radio altimeter, the CVR tape
recorded a distinct eliex, and the engine noise level decreased. When an
udditional 14,8 reconds had clapsed, the first officer called the approach
‘Yights in viewy 1.h seconds later, the captain called the alrcraft altitude
as 100 feet above the DH. '

The first dfficer warned, 3.6 seconds later, that the aircraft was low;
0.8 sccords later, the DH alerting torc was heard. The first officer called,
"Runway lights," before the Pl tone ccascd; 3.5 scconds later, he ealled,
"Runway in sight." The engine nolscs increcascd, 1.5 seconds later; and 3.3
gcconds thereat'ter, the copilot called out, "You're too low, man! too low!
too low." The engine noises were heard to decreasc again, and 1 sccond later
‘the erash occurred. The clapsed time was 55.2 seconds from the 500-foot
radio altiicter tone “o the initial impact, and 32 scconds clapsed from the
time that a distinet ~lick and sounds of deercasing engine thrust were re-
corded by the cockpit area microphone,

Before reaching the DH, the £light enginecy also saw the aypproach
lignts through the fog. At the time the runway lights werc reported in
viev, the Tlight englnee: ne' ¢d that the alreraft was aligned with the
runway.

The ecaptain rcealled glanclng up and sceing the centerline of the
approach lights, including “the far ends of the 1,000-foot 1ight har."'ﬁf
He looked st the radio and barometric altirmcters and saw that the aireraf*
was approaching the DH,  The airspecd was Vref plus 3 knote as the copilot
called the runway was in sight. The captain stated that he believed that
the eireraft was In a position to effect a normal landing when he heerd
Lhe aireraft strike the weoden pler of the approach lighting system.

The first officer safd that when he saw the runway, he could see
approximately two high-intensity runway lights on eithor side of the run-
vay. About this {imc, he heard what he thought was the sound of the auto-
pllot disconnceting, but he did not loo: inside the cockpit. By then, the
white runvay lights on efther side of the runway were clearly visible for

E?' Thismiight Lar is perpendicular to the line of approach 1lghte and
designed to provide roll guildance to the pilot. It is located 1,000
feet from the threshold and is approximately 300 feet in length.
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quite scme Jjstance, and he recalled that the aircraft was on a normal

- approach path for a landing. The first offlcer then noted that the rate

of descent seemed to inerease sapidly, and he stated that when he sav “a
flattening of the scene with ‘the aireraft descending rapidly toward the
red approach lights," 5/ he shouteéd a warring.

The first officer reccatled that when he shéuted the warning, the
captain applied thrust and rotated the aireraft. Seconds later, the air-

- craft struck the wooden pier and momentarily became airborne again, The

captain httempted to land normally on the runways however, after the afr-
craft touched down, it started to skid toward the right side of the run-
way. The captain attempted to correct the right drift with the application
of differential thrust, but without success, Approximately 1,800 feet from
the threshold, the afrcraft left the right side of the runway and skidded
across the sandy ground for 800 feet, where 1t made u relatively fast pivot
to the right and came to rest 180° from the initial heading ana approximately
500 feet from the edge of the runway. Fcth starboard engiies hud separated
from the pylon mountings as the aireratt svarted the pivoting turn and both
portside engines were torn f'rom their rmountings during the turn. No fire
cnsued,

 ANALYSIS

The upper air weather observation disclosed that abdclutetly unstable
air existed in a shallow layer Just sbove the surface and that stable air
existed at other levels telow 5,000 feet m.s.1. Wind directions and
velocities aloft were not observed during this observatioti:. Eowever, . a
flight plot for Flight €69 was constructed from dste contained in the
Flight Data Recorder and from the Hew York Center ARTS TIT (Autonated
Radar Terminal System) computer readout. This plet revealed that an
effective tallvind component of approximately L2 knots existed at the
1,500-foot level on the localizer course for Rwway 4R, The winds
lessened gradually with decreusing altitude, and at approximately 500

feet, the wind velocity was 1lighi. The surface wind was reported as Cu0°
at 5 knots.,

The wind conditions were well within the capabilities bf the autoratic
approach coupler and the autopilot, A wind change of this magnitude would
not have presented any approach difficultics. It is noteworthy that several

- minutes prior to the accident, two large turbine-powered airplénes, a

Douglas DC-10 and a Boeing 707, had completed autocoupled landing approaches.

A reviev of the air carrierts flight handbook and poliey manual disclosed
that the instrument approach procedures in effect at that time were adequate,
The flighterew was adequetely trafned ann qualified to make a Category IT

5/ In this Installation, tho aviation red wing Tar Ifghts were located
110 feet from the runway threshold,
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 instrument approacit, and they followed procedures properly up to that

point where the aiveraft departed from vhe required glide slogpe.

An examination was conducted of the electronic and nir data equipment
involved in the approtch navigation procedures, and, although eome units
were fourd to be outside of the air carrier's shop toleranges, tresc
discrepancies could be attributed to impact demage incurred during the
crash. None of these conditions-would have affected the navigation of
the flight to the extent that they would have caused a descent below
programmed glide slope altitudes.

Atter the accident, an airborne check of the Instrument landing
facilities was conducted, and, although the approach lighting components

. had been put out of service by the :rash, the localizer and glide siope
‘portion of the system were found to be within ~oertifieation standards.

Examination of the flightpath‘data showed that the aircraftl's apparent

~rate of descent increased to 1,140 rect per minute shortiy after the first

of Ficer saw the glow oo the approaeh iights and the CVR tape recorded 2
distinet click, similar to an autopilot disconnect, and the engine noise
level decreased. Since no discrepsneics were found with the instrument
landing syutem and since all other conditlons were within the capabilia
tics of the aireraft and the autopllot functions, the Dourd concludes

that the autopilot, and thus the glide slope function of Lhe approach
coupler, was disconnceted prior to the time the alveraft reazhed deeision
helght. Weather cuuéltions, as officinlly reported near the time of the
accident ard as ohserved by the flighterew dvring the approach phase, ve.e
such that visual trancition to the approach iights and runway lights could
have becn made &t approximately 300 feet m.s.l, The Board further .o
cludes that after the autcpilot was disconnected additional reference to
the electroric glide slope Alsplays in the cockpit was not made to assess
the aireraft's descent path, and the pllotain-courmand did nol realize that
the flightpath trajectory had changed. Likewlsc, the copilot did ret
recognize the descent path change until he saw a "tlattening of the scence.”
AU that time, the position of the airoratt was teo low, and the time
segment too short, to effect recovery betore the aireratt struck the wooden
pier,

The captain of Flight €69 was in the approach trausition aren only for
sufficient time for hin to assess the aiceraft's position but not long
cnough to assess the rate or flightpath change. The Safety Board coneludes
that if the autopilot had not been disenpgaged until the minimum authorized
altitude, or if the nonflying crewnenters had ceontinued to monitoy the
flight instruments, the alrerart would have reached the runvay sasrcly.
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PROBABLE CAUSE

The National Transportetion Saf oty Boa'd d(,termines that the probable
cause of this aceident wag that the nap’raiu did rot maiatain a safe desnent
path by visual externa} referenoe during an instrument’ landing system
apprc&ch.

BY TIE NATTOMAL TRANSPORTATION SAFETY BOARD

/s/ Joi™ H. REED
~ Chairman

/s/ «mrms H, McADAMS
Mcmoer

J¢/  LOUIS M, THAYFR
Member

- Je/  ISABEL A. BURGFSS
Member

/8]  WILLIAM R, HALEY
'- Member

May 2, 1973
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APPENDIX A
CREW INFOBMATTON

- naptain John J. Claney, age“.hg, held Airline Transport Pilot
Certificate No, 356687 and was type rated in the B-707, At the time of
the accig nt, he had accwnulated a total of 19,938 hours, of which 8,400
hours were in the B-707 airzraft., He hedd an FAA first-class medical CEr=
tificate datcd Avgust 19, 1472, with limitatisns, "Holder shall wear cors.
rective glasset for near and distdnt vislon while exercising privileges
of his afmman's certificate,” His last proficiency check was accomplished
in a satisfactovy mannor on July 17, 1972. This check included recurrency
qp&li’tcatzona?Por Category I1 operations as pilot-in-command. Company

- records reflect that Captain Clancy was familiar with the particular |

apnloach involv&d.

m F*rst Off{cer Ro?ert W, Jones; aged 33, held Airline Transport Pilot
Certificate N¢v--1712705 and was typed rated in the B-707 aircrafv. At the
time of the accldent, he had accumulated a total of 4,717 hours, of which
2,971 hours were in the B-707 dircraft. He held an FAA first-class medical

certificate issued on October 2, 1972, with no limitations., His last

proficiency chéck was accomplished in 4 satisfactory manner on Octoher 19,

Second Off'icer Fred P: McIntyre, aged 37, held ¥light Engineer
Certificate No. 1819118 with a rating for turbine aircraft. ie held an

FAA first-class medical certificate issued ona&ar'h 2& 1972, with no

11m1{ationa.
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'APIENDIX B

AISCRANT INFORMATLON

Boeing Hodel T07-331C, NT88IW, serirl Wo. 18713, was owned by Trans
World Airlines, Inc., Kansas City, Missouri. The aircrart was accepted
on June 12, 1964, and on tihe accident date the total aireraft time was
29,715 hours. The last major inspection was completed on Nuvember 5,
1972, and the kot periodic ber¢ice check was accompliehed on December 12,
1372.

- The aircraft was powered hy four Frat* Hhitney JT33b3B turbine
engines, The No. 1 engine, serial No. PFQhSLﬂnAB, had a .total time of
2k, ‘752 hours; the No. 2 engine, serial ¥, M6682LBBAB, hiid a totel time
of 13,331 hours; the No. 3 engine serial No. PGLI36QOMAB, had a total.
time of 30,185 hours, and the No. % engine, serial No. P6h5323hAB, had
a toral timp of 21,030 hours,

The aireraft and enginea had bzen maintained in accordance with
the Federal Aviation Regulations.kv
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