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SYNOPSIS

Trans World Airlines, Ine., Flight 159, a B-TO7, NTL2TW, crashed
while attempting to abort a takeoff from Runway 27L st the Greater
Cincinnati Airport, Erlanger, Kentucky, at approximately 18kl e.s.t.,
on Nbvember 6, 1967, The 29 pﬁssengers and T crewmembers all escaped
from the alircraft. Eleven occupants were treated for injuries and one
died 4 days later.

The first officer of Flight 159 was making the takeoff. In the
takeoff roll, he heard a loud re;ort frem the right §ide of the aircraft,
and experienced a yaw and movement of the flight controls as his aireraft
passed a Delta Air Lines DC-9 which was mired adjacent to the Tunway.

He concluded that his a&rcraft hqd struck the DC-9 and attempted to
abort the takeoff. Just previocus to the aﬁort, he had checked his air-
speed and believed that he was at or néaf Vi. The f%ight ran off the end

of the runway ﬁbproximately L21 feet. The main landing gear was sheared,

and the aircraft was extensively damaged by the ground slide and fire.
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The Board determines that the probable cause of the accident was the
inebility of the TWA crev to abort successfully their takeoff at the speed
attained prior to the attempted abort. The abort was understandably
initiated because of the first officer's belief that his plane had collided
with & Delta aircraft stopped just off the runway. A contributing factor
was the action of the Delta crew in advising the tower that their plane
was clear of the runway without carefully ascertalning the facts, and
when in fact their aircraft was not & safe distance under the circumstance

of ancther aircraft taking off on that runway.
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1. INVESTIGATION

1.1 History of the Flight

Trans World Airlines, Inc., B-TOT7, NT42TW, operating as Flight 159
{(TWA 159) from New York to Los Angeles, with an intermedijate stop at the
Greater Cincinnati Airport, departed the ramp at Cincinnati at 1833, &/
As TWA 159 was epproaching Runway 27L for takeoff, Delta Ailr Lines, Inc.,
DC-9, N331T7L, operating as Flight 379 (DAL 379), was landing. At 1838:16,

TWA 159 advised the tower that they were ready for takeoff, and they were

"

instructed to ". . . taxi into position and hold." The takeoff performance

information, derived from previously computed company data by the first
officer, who made the takeoff, was as follows:

Vi VR V2
132 knots 140 knots 150 knots

As DAL 379 was completing the landing roll, they requested and re-

Al

ceived clearance for & 180° turnaround on the runway in order to return
to the intersection of Runway 18-36 which they had just passed, The

captain of DAL 379 assuqéd control of his aireraft during the final stages

of the landing rollout. He bestified that he commenced the turn fram the
center of the runway, 'and stopped ;he turn after approximately 90° to
check the position of the nosewgeel in relati;n to thé runway edge. After_
judging that approximately 1 foot remained, he agaiﬁradded power, but in-
:tea& of the Jurn continuing, the aircraft's nosewhéel slipped off the paved

L)

surface and the aireraft moved straight ahead off the runway. The throttles

}/_ A1l times herein are eastern standard, based:on the 2h-hour clock.
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were retarded to idle, and povwer was not increased again. The aft-most
part of the aircraft was approximately 7 feet off the edge of the runway.

At 1839:05, as DAL 379 was in the process of clearing the runway,
TWA 159 was cleared for takeoff. g/ The local controller testified that
before TWA 159 began moving, he observed that DAL 379 had stopped. He
stated that although DAL 379 appeared to be clear of the runway; he was
uncertain and asked, "Delta three seventy-nine you're clear of the runway,
aren't you?" DAL 379 replied, "Yeah, we're in the dirt though." Following
this report the controller stated, "TWA one fifty nine he's clear of the
runway, cleared for takeoff, company jet on final behind you." They
advised, "Okay, we're rcllin'," at 1839:35.

The first officer of DAL 379 testified that when the controller
inguired about their position, heilooked to the right rear and observed
the relationship of his position in the cockpit to the runway lights.
He testified ". . . in iy opinion and judgment I called clear of the
runway.' The captain of DAL 379 tgstified that several seconds later he
confirmed the first officer's appraisal of their position, "I looked out and
in my Jjudement we were WEll*clear of the runway." About b seconds prior
to TWA 159 pa351ng to the 1mmed1ate ‘réar of DAL 379, the Delta crew advised
the tower that ". . . we're stuck ih the mud.f A&t 1845:57, or approximately
5 minutes after TWA 159 had passed behind DAL 379, one ;5'; the Delta pilots

; (o

remafked, "I guess we're off the runway, I don't know.ﬂ
%

- 2/ The local controller testified that this clearance was issued in
anticipation of departure separation as provided in AT PT7110.8

w- Par. 412: T"ANTICIPATING SEPARATION -~ takeoff clearance need not be
withheld until prescribed separation exists if there is a reasonable
aslurance it will exist when the aircraft starts takeoff roll."
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The captain of TWA 159 testified that, "We were cleared into position
and subsequently cleared for tekeoff. As we began to roll, T got an
additional assurance that Delta was clear of the runway. I didn't have
any idea of his position close to the runway until he began to loom up
in my landing lights. I fully expected to see him taxiing in." He added,:
"I could see that he was off the runway. It may not have been far, but in
my position I could measure it was five, six, seveﬂ feet or something of
that nature." He stated that the normal procedure for s takeoff abort is
to "Get the power off, get on the brakes and spoilers first, and then be-
gin the reverse interaction”; however, in this case, once the first officer .
initiated the abort, "I tried to join him in every way possible, especially
on the brakes, seeing that the reverse throttles were up as far as they
could go . . . I gave him the spoilers as soon as he called for them.
That may have been when I first realized an sbort was taking place. I
don't know.” The captain also believed that he had called out V, as they
passed that airspeed, but ackq?wledged that the cockpit voice recorder (CVR)
negated this impression. (Seg Appendix C.)} )
The first office? of TWA 159 indicated that he did not notice
DAL 379 untll the Captaln commenhed on its prox1m1ty to the runway.
Shortly thereafter, they passed abeam DAL 379, and he experlenced a move-
ment of the flight contreols and the aircraft yawed, ’ Sﬁnultaneously, he
Aeard a loud bang on the right side of the alrcraft Assuming that he

was at or nekr Vl, and that a collision had occurred, he elected to abort

the takeoff. He testified that 120 knots was th§ last airspeed he ob-

served. He closed the throttles, placed them ir full reverse, applied

-
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maximum braking, and called for the spoilers which the captain extended.
Although directional control was maintained, the aircraft ran off the
end of the runway.

The consensus of witness statements and those from passengers on
TWA 159 indicates that a loud bang and accompanying flash of fire occurred
on the right side of the aircraft as they passed IAL 379.

Statements obtained from the passengers of DAL 379 revealed that
after the aircraft completed the landing rollout, it commenced a right
turn. After the aircraft had turned approximately 90°, the nosewheel
left the paved surface. Tire scuff marks made by the airecraft were evident
on the runway and formed s semicircular arc beginning near the runway
centerline and terminating at the start of the nose gear rut. The air-
craft then moved straight ahead, became mired, and power was reduced to
idle, No further power applications were made. The engines of DAL 379
were at idle when TWA 150 passed behind DAL 379.

The accident occurred at approximately 1841, in dsrkness, at 39°03°
North Iatitude and 84L°LO' West Lon;itude.

+
1.2 Injuries to Persons '

.

7

Injuries é 'Crew ) Passengers Others
Fatal "o / 1 0

' [,/' . f
Nonfatal 2 8 0
lione 5 _ 20

1.3, Damage to Aircraft , f ;/

The aircra¥t was substantially damaged by the grdund slide and
subseguent fire.

J.k " Other Damage

None.



Ea

1.5 Crew Information

A1l crewmembers were properly qualified for their respective assign-

ments. BSee Appendix A for details.

1.6 Aircraft Information

The aircraft had been maintained in accordance with Federal Aviation
Administration (FAA) requirements, and was properly loaded at takeoff.
See Appendix B for details.

1.7 Meteorological Information

The 1800 Weather Bureau surface weather observation for the Greater
Cincinnati Airport was:
Measured 7,000 feet overcast, 15 miles visibility,
temperature 34°, dew point 19°, wind from 190° &t
5 knots.

1.8 Aids to Navigation

No navigational aids were involved in the accident.

1.9 Communications

There were no reported problems with communications.
L

1.1C Aerodrome and Ground Facilities .
#
Runway 27L is 7,800 feet long and 150 féet wide, of concrete

construction. At the time of the accident, the runway surface was

'

/
dry, and the high intensity light¥ were on. -

i

1.11 Flight Recorders

/

' i
< TWA 159 was equipped with a flight data recorder and a CVR; both
5

were recovered in satisfactory condition.
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The flight data recorder was a Lockheed Aircraft Service Model 109C,

Serial No. 197. The flight record medium did not show any mechanical

damage, and all parameters were recording.

Since the flight recorder medium does not reflect the takeoff roll
initiation point, the record was presented on & graph with a time scale of
TO seconds which included a period of time preceding the takeoff through
that point where the traces became aberrent. The airspeed trace began in-
creasing at a relatively ﬁnifonm rate from approximately 10 to 15 knots at 21

seconds, to & maximum of 145 knots at 61 seconds. At this point, the air-

speed decayed to 140 knots in 1 second, to 111 knots in the next 2 seconds,

and finally decreased to 59 knots where it became aberrant at TO seconds.
The heading of approximately 270° was relatively constant umtil 61 seconds
at which point it shifted momentarily to 265° and then returned to 270° at
Sh seconds. The vertical acceleration trace also remained frirly constant
until 66 seconds at which point accelerative forces were recorded ranging
between £ 0.3 g and £ 2.2 g. The altitude trace varied between & low of
. 1f

790 feet just prior t? the%m?ximumi;irspeed and a high of 930 feet which
was recorded during Fhe perﬂbd of peak vertical‘acceler;tion forces.

The CVR was a;Fairchi;ﬁ Model A1QO, Serial No. 1514%. There was no
evidence of damagelto the }ecorder ?ﬂa the readab}lity ofréoice trans-
missions was good. See‘Appendi# C for excerpts.

AL 379 was equipped with a flight,éata recorder a?dla CVR; both were

1
i

recovered in sati%factory condition.
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The flight data recorder was United Data Control Model F-5hé,
Serial No. 1975. All parameters were functioning properly.

The CVR was 2 Fairchild Model A100, Serial No. 1230, The recorder
was undamaged, and the quality of recorded voice transmissions was good.
One unusuzl finding was the absence of‘normal recorded signals on the
tape for the first 5 minutes 18 seconds of the recording. Although this
portion appeared to be void of recorded data, amplification with maximum
gain control of the readout machine revealed several extremely weak, but
intelligible, transmissions. These were identified as the radioc trans-
missions from the tower to DAL 379 after the flight had completed the
landing rollout. According to the manufacturer, this condition is indi-
cative of the bulk erase feature §/ of the recorder having bgen applied.
1.12 Wreckage

TWA 159 overran Runway 27L, rolled across the terrain for approxi-
metely 225 feet to fhe brow of & hill, and became airborne momentarily.
It next contacted the ground apptoximately 67 feet further down the
embankment, the méin lan?ing gear sheared, and the nosewheel was dis-
placed rearwardyéhich forced the cabin floor'upward approximately

b
15 inches. : '

The airceraft coﬁtinued sliding dowvn the embankment and came to

rest streddling a road approximately h2l.feet from thé end of Runway 2TL.

¥ o

3 ) ! ¥
During the grgpnd slide, the fuselage upper structure ruptured just forward

3/ The captain of DAL 379 testified theat he instructed the first officer
=  to activate the bulk erase Teature of the CVR because of the profanity

used when they became mired. ’
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of .the wing root, and the right wing failed inboard of the No. 4 engine.
Engines Nos. 1 and 2 partially separated and engine No. 3 separated from
the wing structure. The right wing aree surrounding the bfeak was damaged
by ground fire.

All control surface sttachments were intact, and cables which were
separated failed iﬁ tension except the right outboard aileron cable, which
failed from overheat, The flight spoilers were intact except for the
right outboard spoiler, which was fire damaged. The spoiler control handle
was in the "spoiler extended" position end cable contiruity was confirmed
Trom the.cockpit to the operating mechanisms.

The clamshell doors for all engines were in the reverse thrust position
and the fuel controlé vere in the "maximum reverse" position.

1.13 Fire

Ground fire occurred in the area of the right wing separation and
the Nos. 3 and 4 engines.' The two firemen on duty at the airport responded
with the crash truck and a rescue vehicle. The fire captain instructed the

erash truck driver to park the truck approximately T75.feef from the fire
[
area, and they, along with two off-duty airport employees, began foam

application with the turret nozzle and g side line, Nearby volunteer fire
departments with two additional truckéfrespondeq and aided in extinguishing

the brush fires in the area.

i

1.14  Survival Aspects
v

This was & survivable accident, although one of the eleven injured

occppants died 4 days after the accident.

-
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The forward galley -door and aft main door were both opened by the
assigned hostesses, but they were unable to inflate the slides before
being forced from the aircraft by passengers. The hostess assigned to
the main passenger loading door was unable to open it due to buckling of
the cabin floor. After determmining that there were no passengers in the
area, .she jumped from the forward galley door, which was approximately
T feet above the ground. The aft galley door was opened by the assigned
hostess, but she closed it because of the fire on the right side of the
aircraft. She then assisted people to the aft main loading door and exited
when no one else was in sight., This door sill was about 20 inches above -
the ground. The left aft o&erwing exit was opened and utilized by two
passengers.,

After closing the fuel shutoff valves, the flight engineer proceeded
to the forward main loading door, attempted to help the hostess there, and
then instructed her to go ﬁo‘the forward galley door. After & few moments
he followed her, but finding no}one in the area, he returned to the cockpit
to make certain that the other’crewmembers had escaPed. He then exited
through the captein's siiding window which was approximately 10 feet above
the ground. THe first officer went directly to the forward galley door
and carried a Crippleé woman to,safety. The geptain also went to the

forward galley area and inflated the slide at that door. Although the

glide was doubled back under the aircraft, two or three passengers utilized

it for desceﬂ% to the ground. . When no one else was seen or heard, the

captain left the aircraft through the galley door?
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Emergency lighting within the cabin was reported as satisfactory.
Howéver, several passenger service unit doors and oxygen masks were
hanging down, and the chain locks on 84 of the drop-down tables failed
to restrain the tables in the stowed position.

1.15 Tests and Research

In order to evaluate the performance of TWA 159, and to obtain a
clearer understanding of the events surrounding the takeoff, & corre-
lation of the flight and cockpit voice recorders was made, The time base
for this correlation was predicated on 80 knots, and the callout of that

airspeed, occurring simultaneocusly. Other occurrences were measured in
i

m time from this point, and plotted on a common time scale.

!

%! predicted performance curve provided by Boeing.(See Attachments 1 and 2).
]l '

The CVR-flight recorder airspeed curve was then compared with a

" This comparison, utilizing the takeoff clearance as a time reference, re-

:: vealed an apparent disparity between the predicted and recorded performance

m of the ajireraft in both the acceleratipn and deceleration phases of the

! takeoff. Further study of the eviden;e prompted selectioq of the engine
rnolse reaching its highest peaﬁ as the time reference for the takeoff roll
initiation point. Tﬁis resulted in closer comparison of the two airspeed
traces at the higher, more accurapely Eécorded values, and still provided
exceptional correlation with the physical evidence. In addition to the
time base reference.point,thefe were three other factors gffecting the

%
compatibility of the predicted and recorded performance. First, the air-

speed values during deceleration are apparently depressed due to static
.-



