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SPECT

This report contains the essentiul items of informa-
tion relevant to the probable cause and safety message to
be derived from this accident/incident. However, for those
having a need for more detailed information, the original
factual report of the acciden/incident is on tile in the
Washington office of the National Transportation Safety
Board. Upon request, the report will be reproduced com-
mercially at an average cost of i5¢ per page for printed
matter and 85¢ per page for photographs, plus postage.
(Mininum charge is $2.00.)

Copies of material ordered 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 requaster 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 reproduction. 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 Sectlon
Washington, D. C. 20591

Preceding page blauk
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SATOPSLS

A Trans World Airlines, Inc., Boelng TO7-331C, crashed into
Jan Franclsco Bay at approximately 2243 Pacifie daylight tluwe,
September 13, 1972, following a rejected takeoff from Runway OIR at
the San Francisco Internatlonal Ailrport, San Franciseo, California.
Flight 60k was a regularly scheduled cargo flight from San Franciswo,
California, to the John F. Kennedy Tnternatiousl) Alrport, Jamaica,
New York. There woere no injuries to the three crewmembers, the only
persons on board. The alreraft was substantially damaged.

The investigation disclosed trat the aircraft failed to stop on
the rempining rvawey following a rejected takeol'! initiated by the
captain., This sction was taken af'ter the takeoff roll had traversed
approximately half the 0,500-foot runway to the vicluity of the inter
scetions of Runway OLR with parallel Runways 28L and PBR. The action
was Lnitlated when the crew detected an aireraft vidbration and a
reductfion in alreraft acceieration, after pagsing V) speed. Crew
action included the uee of wheel braking, spoller operation, and
reverse engine chrust. However, the sireraft overran the departure-
end of the runway ahd 2 breakwater and came to rest in San Francisco Bay,
approximately 50 feet from the shoreline.

Following the accldent, numerous pieces of tire tread and shredied
tire caslngs from the dlsintegrated No. 3 and No. 4 rear tires werc
found slong the runway. Dual vheel rim marks from these wheels were
also evident.,

Thae National Transportation Safety Board determfnes that, the
probable cause of this accldent wus the initistlion of rejected takeofy
procedurcts, beyond V1 gpeed, with fnsufficlent runway remalning in
which to stop the aireraft. 'The crow sction was prompted by the fallure
of the two right truck rear tires which produced a notliceable airceraft
vibration and a reduction in aircraft acceleration.

As B result of the Investigation of this accldent, the Safety Board
recommends reconsideration of recommendations previously mede to the
fFederal Aviation Adminlstration.

iy TR o Y R e St T

Bl immdi A e




-2

INVESTIGATION

Trane World Alrlines, Ine., Boeing 7O7-331C, N15712, arrived in
Sun Francisco us Flight 667 at 0655 P.d.t. ']E/ on September 13, 1972,
ring grownd time in preparution for deparfure us Flight GOh, the air-
craft recelved layover service maintensnce whieh dncluded an inspeciion
of the landing gear assembly, the tires, .nd the engines. A security
check was coupleted 18 minutes prior to ramp departure., The computed
takeofl reference speeds 2/ for a takeoff ut 308,844 pounds with n 14°
flap setting vere V1-125 Znote; VR-148 knots and Vp-16% knots. These
caleulations were based on a wind from 290° at 10 kuots, and a temperature
of 557,

The crew boarded the alrcraft and completed the necessury checklists,
and the light wus cleared to taxi to Runway OIR at 2233, Flight 60Oh
departed from the cargo gate with 77,Tl4 pounds of cergo und 98,000 pounds
of fuel. During the taxi operation there was conversation between the
captaln and the first officer concerning heavy takeoffs and takeoff abort
procedures. The captain stated, "It's your takeoff." He later remarked,
"If there's un abort, I'll do it Sandy." The aircraft was taxied into
takeoff position by foliowlng the taxl puideline o the runway cenber-
line., ‘This polnt was located 300 feet from the runway threshold. At
2241:49.5, the flight was cleared for tukeoff,

The takeoff was normal until approximately 3 seconds after the captain

cnlled “V%" By this time the ailrcraft had progressed approximately half-

way down The runway to the vicinlity of the intersection of Runway OIR with
Runways 28L and 2BR. At this time, a vibration was noted, The vibration
Intensified and continued throughout the remainder of the takeoff roll.
ficcording to the crew, the runway is uneven throughout this intersection
and sone vibration is expected.

The captain stated that the noise and vibration were associsted with
the landing gear. There were several other loud "elunking" sounds dur'ing
the next several seconds and the slveraft's acceleration diminished. The
captaln reporved, "The runway wmarkings at the north end of the runway were
about to pass under us (the flrst painted rumway surface marking is located
approxlilely 2,000 feet from the north end of the runway). We had not yet
resched Vi - the speed was under 140 knots., 1 was convinced we were not
going to clear the runway and approach lights. I lmmediately initiated
ebort procedures, using full brakes, spollers and reverse thrust."

»

i/ All times are Pacific daylight time based on the 2h.hour clgck.
2/ Vy =~Critical engine failure specd,

Vk ~~Rotation speed,

V, ~~Takeolf salcty speed.
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At 2042:005,7, the sound of englne nolse deercased as the power wasg reduced,
and the captain initlated abort proccdures. Approximalely 2 scconds later,
the englneer stated, "Gotta blown tirve." At 2242:49.4, the sound of engine
noise inereased as the captain applied reversce thrust. As the end of +the
runwiy was nearing, the captain turned the aireraft to the right to avoid
meking contact with Lhe approach lightes.

The aireraft contimued past tho overrun, to the right of the Runway 191
npproach light structure, and over the breakwater. The airceraft came to rest
in about 10 feet of water, approximately 50 feen offshore.

The aireraft tusclage broke around its eniire clreumference, forward of
the wings. The nose gear asscmbly, the No. 2 engine, and approximately 6
feel of the left wing tip separated from the alreraft.

The crew launched a Lliteraft and boarded it threaugh the main cabin
door. They were subsequently picked up and brought ashore by a U. 8. Coast
toard resede helicopter. There were no injuries to the crewmembers,

An exanination of Runway OlR revealed nmumerous pleces of tire casing
and tread ol varying sizes strewn along the ruaway, starting at a polnt
4,700 feet from the threshold, through the intersections of Funways 281 and
28R, o a point 6,800 feet down the runway. kvidence of right landing gear
whecl rim imprints were found 6,450 feet down the runway. These marks,

which were later identified as having been made by whe No. 3 and No. U rear
wheels, along with the scuff marks of the six remaining tires, continued to
the San Franciszco Bay shoreline, which is 316 feet beyond the runway end,
Approximately W00 feet short of Lhe runway end, all tracks veered ‘o the
right half of the runway.

The San Frencisco hourly weather report awmilable to the crew of
Flight 6Ok at briefing time was clear skies, visibility 12 miles, temper-
ature 35° F., dev point 52° F., wind 300° at 12 knots, altimeter 30.02
inches Hys The runway wae reported to be dry.

The aircraft was cquipped with a Lockheed Alr Serviee Model 109-C
Flight Date Recorder (FDR), derial No. 759. Examination of the recorded
traces dlsclosed that all parameters had been recorded in a normal manner
with no cvidence of recorder malfunction or recording abnormalities,

The FOR readout showed that coineident with the £loal turn onto
Runway O1R, the airspeed trace began to move upward from zoro as the heading
became stabilized at about 009°. At approximetely 13k knots, the sirspeed
trace showed a reduction in airceraft scceleration. The moximum speed
attained was 142 knots which was reached §9 gcconds after the stert of the
takeoff. Irom this point, the speed decreased to 27 khots withir 11.5
Beconds.,
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The extensively damaged adrcraft was removed from San Francisco Bay.
Exsamination of the main landing gear wheols and tlres disclesed that all
tires were properly inflated, except Nos. 3 nnd b which exhibited only the
tire bead bundles. The fuse plugs on these wheels were intact and had not
melted. There was ne evidence of mllling of the whecol rims.

The two failed tires were No. 3 aad No. 4 rear. Both tires were in-
stalled at John ¥. Kennedy International Alrport, New York, on September S,
1972, and cach had been subjected to 26 landings prior to the accident.

No. 3 rear tire, General Tire S/N 9252027903, had been recapped three times,
vhercus, the No. B rear tire, Firestone International &/N 11R0b023Y, had
teen recapped four times. Both tires had been recupped by the McDowell

Tive Co., Keneas City, Missouri. An examination of the records of McDowell's
facllity showed that it met or exceeded the minimum standards established by
the Federal Aviation Administration for recapping aireraft tires,

All landing gear wheel brakes, except those on the two right landing
geor rear wheels, showed evidence of high slopping energies. The No. 3
and No. b rear whecl brakes displayed only normal braking wear. None of
the brakes leaked during testing.

The antliskid systom valves, wheel transducers, and the electronic
control shield were subjected to tests and found to be within allowable
tolervances and capable of normal operation. '

The cngines, and the thrust reversing system operated normally until the
alreraft entered San Francisco Bay,

The crewmembers were employed by Trans World Airlines, Inc., were certif-
icated for the type equipment and operation involved, and were qualified
in accercance with exlsting company and Federal reguletions. (See Appendix A
for detailed information.)

Estimated takcoff performance wag prepered for Flight 604, boased on the
gross weight of the aircrafi, the takeoff ruway conditions, weather, and
the use of four-engine reverse thrust to zero velocity. An approximation of
the runway length used in each segment of the takeoff was then derived from
the locing Compuny performence iuta and the Flight Data Recorder as follows:

Condition Distance

el g ISR, W

Normal Aceceleration (0-120 knots) 3,790 feet

Degradation of Acceleration due to 2,550 feet
blcwn tires (120~142 knots)

Deceleration (142-0 knots) 3,1h0 teel,
Total ‘istance traveled 10,080 feet;




AMALYSTS AND CONCLUSTONS

The alreraft performince capablilty and the physical dimenslons or
Runway OlR were adequate for the operaticn involved,

Examiration and testing of the wheol Lrokes and the antiskid gystonm
and examination of tire sceuffl marks on the runway disclosed that the aire
craft broaking system wos in operational condltion and had operated normally
throughout. the takeoff roll and the subscquent rejected takeoftf rollout.,

All rubber debris from the falled tires was found in the general
vielnity of the inberscetions of Runway OIR with Runways 281 and 28R,
irdlcating that tire dlsintegration took place in this area. The tire
remaing were examined and portions were tested. The No. 4 reor tire showed
sections of tire trcad rubber attached to sidewall material, which is indica-
tive of gidewall failure. Remains of the No. 3 rear tire exhibited cvidence
of rubber reversioh and rough texturing, This phencmenon 1s typleal of tires
falled ‘n overload. It is concluded that the No. % 1car tire blew out first,
due to sidewrll failure, and that the No. 3 rear tire then blew out as &
regult of overload.,

The No. § rear tire fallure occurred at h,700 feet, which is 600 fect,
short of the Interscction of parallel Runways 28 and 28R. During the
disintegration of this tire, the adjacent No. 3 rear tive failed, and dis-
integration of both tires continued as the alreraf passed through the intoere
section. The runway surface In this 1,000-~foot long intersection is uneven
and passage through it 1s normally accompanied by roughness,

As a result, vhe vibration caused by the blown tires was masked as the
aireraft truversed the Interseetion, and the vibration wes not considered a
problem until the aireraft passed beyond the intersection. AL this point, &
olowdown in aireraft acecleration was also detected. Considering the
diminished acceleration, the incceasing vibration, and the fact that the
alrcraft was about to pass over the painted runway surfece markers (2,000
fect from the end of the runway), the eaptain was convinced that the heavy
alrcraft would wol roeuch V{ speed (148 knot:s) and become airborne wilhin the
conf'ines of the remaining Euany, even bthough the alrspecd was approaching
0 knots.

The Trans World Airlines flight manual states that the takeoff will be
continued if an engine failure or other abnormel condlition occurs after V
speed; however, the captain oxerclsed his prerogative of emcrgency aubhority
and rejected the takeoff, In view of the combination of ractors which
confronted tie pllot during the critlcal phase of the takeoff, hls declsion
to reject the {akcoff 1s understandable.

The takeoff was made in darkness, and therce were fewer visual cues to
enable the captain to Judge accurately ecither the acceleration of the alrerafi
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or the amount of remaining runway. Evidence of clean wheel rim Imprints

on the runwuy svrfoce starting at a polint 0,450 feet down the runway, the
absenece of tire debris beyond this point, and the Intact conditlon of the
six remaining *ires show that there was no abnormal drng durlng the takeoff
roll. There scems no Jdoublt that Lhe aircrall would have acecelerated the
additional 8 knots to V, speed in the remalning runwiy had the captain
continued the takeofr. ~However, it is equally true that 1f he hed conscrved
part of the 300 feet of runway used in moneuvering the alreratt into take=
off position and had not lost 25 perceent of his brake effccblveness, hce
would have been able to stop the aireraft within the cont'ines of the alr-
port. This would have undoubtedly minimized any aivcraft damage.

PROBABLE CAUSE

The National Transportasion Safety Board determines thot the probable
cause of this accldent was the laltiation of rejected takeofl procedurcs,
beyond V. speed, with jusufficient runway remalrning in which to stop the
aircraftt The crew actlon was prompbed by the fallure of, the two right
truck rear tires which produced a notlceable aireraf't vibration and a
reduction In alreraft acceleration.

RECOMMENDAT LONS

Subsequent to the investligation of an acoldent at Anchorapge, Alaska,
November 27, 1970, involving the takeoff of a Capitol International
Alrways, Inc., DC-8-63F (NISB-AAK.T2-12), the Soalety Board recommended 1o
the Pederal Avintion Administration the implementation of tekeoff procedurces
which would provide fiighterews with time or Aiotance refercnce to assoclate
with acceleration to V. speed. This recommendation was sgolu made 8 months
later as the result of o Pan American World Airways, Inc., Boelng TWY acci-
dent at San Francisco, California, on July 30, 1971 (NTSB-AAR-T2-1T7). In
the preceding investigations, the Beard also rceeommnended that the FAA
require the tnstallation of runwoy dlstance markers ol all clvil alrports
where air corrier aircraft are authorized to operate. Thesc recoimesdations
apply equally In this case. Therefore, the Board rocommends that the FAA
reconsider ils position rclative bto ther recommendntions.
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APPENDIX A
CREW INFORMATION

Captaln Richard C. Bogatiko, aged 46, held Alrline Pransport Pilot
Certificate No. 1161694, multlengine luud. Captain Bogatko hold type
ratings for the Lockheed Constellation, Martin 202/40L, and the Poe:ngs
TOT/720/727. His first-cloes medical certificate, dated June 19, 1972,
listed no limitations. He was employed by Trans World Alrlirves, Inc., on
October 27, 1952, and was upgraded to Boeing 707 captain on July 28, 1958,
As of September 13, 1972, he had accumulated a total of 14,591:28 hours,
of which 3,400:30 hours were flown in the Boeing TOT aircreft; his last
proficiency £light check was completed on March 7, -1972; the date of his
lagt line check was June 1k, 1972; and September 5, 1972, was the date of
his last emergenszy procedure refresher training.

First Officer Taylor Y. Sanford, aged 38, held Commereial pilot
Certificate No. 1466998, with airplane multiengine land and instrument
privileges. He was type ratcd in the Lockheed Constellation aireraft,

- His first~ciass medical certificate dated May 5, 1972, listed no 1lmlito-

tlons. lHe was employed by Trans World Airlines, Tne., on December 7, 1064
and was upgraded to Eoelng TOT first officer »n June 5, 1965. As of
september 13, 1972, his total Flying time was T,349:00 hours, of which
320:00 hours had been accumylated in the Boelng TO7 aircraft; his last
proficiency £light check wag completed on June 3, 1972; the date of his
last line check was July 5, 1972; and his 1ast emergency procedure
refresher training was on Junc 1, 1972,

Flight Engineer Stephen I. Phillipe, aged 30, held Flight Engineer
Certificate No. 1778625, wich a turbojet povered rating. s second-
class medical certificate, dated December 11, 1971, listed no limitations.
He was cmployed by Treae World Alrlines, TIne., on February 17, 1967, and
wae assigned as 8 Flight engincer on August 29, 1967. Flight Engineer
Phillips possessed & total of 1,050;00 flying hours as a military pilot as
of the date of hire. On Septomber 13, 1972, his total flying time as a
flighv engineer was 2,820:00 hours of which 2,666:00 hours had been accue
mulated in the Bozing 707 aircrart; his iast proficlency flight check was
completed on March 18, 1972. The date of his last 1ine check was March 8,

19T71l; and his last arergency procedure refresher training was on March 13,
1972,
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APPENDIX B
ATRCRAPFT TNFORMATTON

The alreraft was a Boeing 707-331C, §/N 20068, N15712, owned and
operated by Trans World Airlines, Ine., 60S Third Avcrwe, New York,
New York 1OULF. It had operated a total of 9,424:43 hours , including
659252 hours since the last smsjor check and 1%6:01 hours since the iast
station service check. The aircrafi was maintained in accordance with
applicable Federal Aviatlon Regulstions and the Trans World Airliines-
approved maintensnce manual.
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