7 . DEPARTMENT OF COMMERCE
FOR IMMEDLATE USE WASHTFGTON May 5, 1937,

Seeretary Reper today wade public the reportd of the Accident Board of
the Bureau of Air Commerce in connection with the fatal air line accident
near ClLifton, Pennsylvania, on March 25, 1937. The report is as follows:

RFPORT OF fHE AgeiDENT BOARD
Statement of probable cause concerning an accident which
occurred to an alreraft of Transcontinental and Western
Alr, Irneorporated, near Clifton, Tenungyivania, on
March 28, 1957
To the Secretary of Commerce: -

On,Mar§bm%§}_l?§Ziwat about 6:40 p.a., at a point near Clifton, Pennsyl-
vania; approximately seven miles west-southwest of the Allegheny County Muni-
cipal Alrpori, Fitteburgh, an airplane of United States registry, while being
operated in scheduled interstate operation carrying mail, passengers and ex-
press, met with an accident which resulted in death to all persons on boafd
and the complete degtruction of the aireraft.

The pilot, T, I.. Bohnet, held a Federal traunsport pilot's license and a
scheduled air transport rating. Ilis latest physical examination, taken on
Septeﬁber 20, 1936, showed him o be in good physical condition. His license
ant rating were renswed on September 32, 1926. The co-pilet, H. E. Warwiok,
held a Federal transport pilot's license and a scheduled sir transport rating.
His latest physical examination, taken on October H, 1936, showed him to be
in good physical condition and his licerse and rating were renewed on Octeber

16, 1936. The third member of the eraw was Stewardeess Toris Hammons., Passen-

£eras on board were as follows:

. T, Fleming igs Mary Black
Kansas City, Wissouril New York, N. Y.
C. R. Lewers Miss Frances Reed
Kensas City, Missouri New York, N, Y.
H. Herman . Haxli
Elmhurst, Illineis Chicago, ITllinois
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®. Brazelton Frederick Lehman
Eieanrst, Tiiinceis Tireigburg, Pa.
F. G, Neill iss Pauline Tresk
Yipnenalls, Minn. Gerrmantown, Pa,

The airplane, a Douglas, model DC-Z2, was inspected and approved for re-
newal of license by the Bureau of Air Conmsres on September 14, 1936, and
bore Federal license numher NC-12730, It was owned by Transcontinental and
Western Alr, Iacorvorated, of New York City, and at the time of the accident
was being operated as Flight 1o-~A betwsen Newark, New Jerscy, and Chicago,
Tilinois, by thias cornorstisn »ith scheduled intermediate atopg at Cemden
and Pittsburgh.

Flight 15-A, scheduled to leave at 3:29 pum,, actually departed from
Newark, New Jersey, ot 3:31 p.inw A sotop was mads at Camden and the flight
departed frowm this poiat on secheduls =t 4:15 pon.,  Four hundred nincty gallons
of fucl and 30 #alleonsg of 0il were carrisd. The company ground station radio
tranamitter at Comden was rot functioning a2t the time. However, the company’’
ground shaticuns at MNewnrk, Hsrrishurg -od Jittslureh were funcetioning and no
difficulty was experienced iu rmaintaining rroper rvadio contact with the flipht.

wd above the minimurt requirec~

The ceiling and visibility =% Pittobursh ra

cut Lo Juried of the flight, the low-

L

ments for an instruwsent anrroach thn

est being 600 feet and 2% miles, The United Stetes Weather Burcsu terminal

£

forecast iiable =t the time of departurse from Comdon, indicated icing cone

¥
ditions in the clouds and frequent snow sgualls. Another TWA airplanc, Flight
2, castbound fer Camden and Newark, left Pittsburgh at 4:082 p.n. and ot 4:57.”
Pole, While flying 2t an 2ltitude of 5,000 fect and having passcd the north leg
of the Buckstown radio raange, approximately 70 miles esst of Pittsburgh, repori-
¢d 2n alr temperaturc of 2% degroes cnd "o iee", However, an airplane of

another company, arrivinzg at Pittsburzh from Washington at 5:53 p.i., accumula-

ted a considerable mmount of iee in descending through the clouds for a landing.
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This information was not reported to the Alrwey Control office ot Pittsburgh
or to other cperators until alter the acecident had occurred.

The first position report from Flight 1o0-A after departure from Cumden
at 4:15 p.m., stated thot the f1ight had passed Zarrisburg at D106 pan. At an
altitude of 4,000 feot and wss flying with the ground in view, The next posi-
tion report placed the £light over the south leg of the Bellefonte runge ot
5:35 pum. at an altitude of 4,000 feet, flying by instrumsnts part of the tinme
and making a ground speed of 110 miles per hour, The flight reported its posi-
tion as over the north lsg of the Puckstown radio rauge at 5:51 paun., stiil
flying at an altitude of 4,000 foot and on "Instrumcnts, mederate icer, Other
evidence indicates that the flight wos in turbulsnt oir =t this time. In this
cormunization the pilot castimated his arrival tirme ovey Pitisburgh as 6:25 p.m.
He was then advised by the company sround station =t Pittsburgh to climb to an
altitude of 5,000 feat and raintain thet altitude until further sdvice, due to
the presence in the vicinity of o wostbound airplanc from Washingtorn. The next
nmsssage received from the nilot stated thet hoe wos over the cons of silonce
(Pittsburgh) at 6:33 p.m, ond was hooding out the west leg off the rangs. At
thig time the company ground station {Fittsburgh) instructed the pilot to nmake

thet the westbound sirplans from

..4
o
4
{3
Vot
b
o
I

a normal approach for Innding snd advi
Waghington had landed and that TWA Flizht 6, ezstbound, had crosced Wellsburg
(approximately 38 miles west-southwest of the uwirport) at 6:50% Perle At 3,000
feet and would apprench the airport ot 2,520 Tect, raintaining sisusl contact
with the ground. Weanther informotion for landing wns also given Flight 15-A.
In acknowledgment, the flight stated, "Will go out on west leg Pittsburgh beam
and cormz in for a lawmding",., This was the last commounication with the flight.
The next definite record of the flight is over = point approxizately eight
miles west-southwest of Pittsburgh., The airplane had made a turn, descended

through the overcast and was returning toward the airport beneath the overcast.
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The pil&ts of sastbound TWA Flight 6, directly on coursc, approaching Pitts-
burgh from the west and flying visual contact at an altitude of 2,000 feet,
saw Flight 15-A flying directly ahead of them at an nltitude of approximately
1,700 fect. A few soconds after sighting Flight 15-4, the pilots of Flight &
noted that they were rapidly overtaking that airplane snd reduced their specd
in order to allow it to land first., At thoe some time the pilots of Flight 6
noted that the airplans shead was in = slight nosc-high attitude with the wings
in & horizontal position. They next noted that the left wing of the airplanc
ahead dropped slightly and recovered, then the right wing dropped slightly and
recovered. The left wing then dropped again, continuing to 2 vertical position
or slightly beyond and the nosc was scen to drop, A4t this time it wes evident
that the airplane wag out of contrcel and it fell to the ground in a spin to the
left. This description of thec finsl mencuvers of the cirplanc is corrcborated
by several witnesses on the ground. The airplanc did not catehr fire on impact,

An examination of the wreckage fniled to indicate any structural failure
in the air of the airplane, cngines, propellers or controls. No reliable indi-
cations could be found in the pilot's compartment to establish the positions of
the ﬁarious controls. An examinaotion of the components, however, indicated that
the landing gear was in the down position, the landing flaps werc in the up posi-
tion and the elevator and rudder tobs were in their neutral positions. The evi-.
dence indicates that power wos not applicd to cither enginc during the descent or
at the time of impoet., Both propollers were found with the engines. The fact
thet the airplane did not strike high obatructions in the immediate vicinity of
the accident indicmtes conclusively thot the descent wns practically vertical,

The e¢xeminotion disclosed o considerable omount of ice on vorious parts of
the airplane. The top of the rudder and the tips of the stabilizer had deposits
of about one inch. ¥Frogments of ice were found on the de-icor which protects

the leading edge of the vertiecal fin, The manner in which the airplanc struck
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made it gmpossﬁble te determine how nuchk ice had becn deposited on the enter-

ing edges nnd tips of the wings. Heavy deposits of ice were found along the
. lower forward edges of both ailerons. The depth of this ice was irregular and

varied from a maximum of 13 inches.,

An amalysis of the evidence leznds to the opinion that thia fiight was

'y properly dispatched out of Mework and Comden. The United States Weather Bureau
terminal forecast indicated icing conditions in the clouds but this did not cp-
pear hazardous asg the top of the overcast was below 2,000 feet and the ceiling
and visibility under the overcast at Pittsburgh were definitely above the mini-
runlg prescribed by the Department of Conmerce for descending down through. In
addition, TWA Flight 2, lenving Pittsburgh for Camden at 4:08 p.., clinbed to
an altitude of 5,000 fecet on leaving Pittsburgh ond flew at that altitude and
reported, "No icam.

There is nothing in the evidence to indicate thot the pilot was apprehensivs
at the time he reported over the cone of silence at Pittsburgh at 5,000 feet, al-
. though he had encountercd moderate icing and turbulent air in the vieinity of the
north leg of the Buckstown radio ronge. No difficulty was reported with radio
reception and trangmission and had he been concerned at this point, he had suffi-
cignt fuel and oil and could have reguested clearance, via radic, to Columbusg,
Indianapolis or Cleveland, all of which had higher ceilings and visibilities
than Pittsburgh. Whether rost of the ice found on the alrplane was pickoed up
enroute or whother the majority of it wes deposited while the zirplane was de-
scending from 5,000 fect for the visual approach to the nirport is not known.
However, the terperatures ot the time wore such that any ice already nccurmulated
on the airplene would not have melted du}ing the descent., In the 45 minules
preceding the accident, ftwo other zirplanes descended through the scme overcast
and although they hnd nccurmulated considerable ice, effected their landings at

Pittsburgh without undue difficulty.
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The evidence, however, geems to definitely indicate that ice formation
on the airplane was a predoninant factor in this accident, although several
supplemental factors were necessary to produce seriocus results.

The wings of the airplane were protected by modern de-icing squipment
which extended along the entering cdges to within approximately thres feet of
the tips.  Some three years of sucecssful service operation in connection with
the particular type of aifcraft involved indicated the adequacy of this squip-
rent, In the flight in question i1t is, therefore, certain from the amount of
ice . found on other parts that o proportional amount was deposited on the
wing tips. This alone was not seriocus. It nmeant that a faster than normal
wininmur: air speed rust be maintained. The ice on the entering edges of the
ailerons wee an unusual condition and it was not until after this accident that
a few other such icing experiences camne te light. It indicates that the airplanc
was flying through turbulent air at the same time icing conditions existed, as
the entering edges of the nilerons are somewhat protected by the wing when at or
near their neutral positicns. It is a2lso possible that differential wing tip
icing made abnormal use of the ailerons necessary in maintaining lateral balance
and for this reason they were held out of their neutral positions for protracted
pericds, The only way to reducc the magnitude of the asrodynamic overbalancing
forces created by such aileron icing is to reduce the flying speed of the air-
plane. Since the aileron control syster: was such that air ferces acting on the
ailerons werc transmitted through the control system to the conirol wheel, over-
balancing from any cause could only be overcome by application of physical force
to the control wheel by the pilot. With both wing tips and ailerons iced, the
pilot was confronted with two conditions, one requiring an increase of speed
for safety, the other regquiring a decrease of speed to keep contrel forces

within his own physical ability.
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The pilot apparently found it difficult or impossible, however, to

maintain a spezed even as high as he would under normal conditions because of
the heavy control forces. The nose-high attitude of $the airplane, which was
noticed by competent witnssses, definitely establishes an unusually slow speed.
Under these conditions it would require only a relotively slight atmosphsric
di sturbance to throw the alrplene out of contrel and into the maneuver which
it executed.

In arriving at a conclusion, after an analysis of the evidence zvailablc,
it does not appesar that the accident was due to mechanical failure or fo a
Tailure of the company or crow to operats or navigate the airplane in accord-
ance with prevailing rules and practices.

Tt is the opinion of the Accident Board that the probable cause of this
accident was a heavy accuwrwlation of ice on the airplsne wing tips and ailer-

ons which rendercd the airplane uncontrollable,
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