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AMERICAN ATRLINES, INC., DOUGLAS DC -3,
NEAR TRAMMEL, KENTUCKY, JULY 28, 1943.

An accident involving an aircraft of United States registry, NC 16014,
Douglas DC-3, which was being operated by American Airlines, Inc., occurred
bout one mile west of Trammel, Kentucky (approximately 15 miles southeast
f Bowling Green, Kentucky), about 10:43 p.m., (CWT) on July 28, 1943. The
light was identified by the air carrier as Flight 63, and was being opera-
ed in scheduled air carrier service between Cleveland, Ohio, and Memphis,
ﬁennessee, with intermediate stops at Columbus, Dayton, Cincinnati; Louisville,
Hnd Nashville. All four members of the crew and sixteen passengers (including
ﬁn infant) were fatally injured. The two remaining passengers escaped with
ﬁerious injuries. The aircraft struck the ground in nearly level flight and
proceeded forward sbout 1,000 feet, during which time both engines, the right
ﬁing, and various smaller components were torn away. It was eompletely
stroyed by impact and fire.

CONDUCT OF INVESTIGATION

IO o e Y @ B R S

The Washington Office of the Civil Aeronautics Board (hereinafter re-

ferred to as the Board) received notification about 4:00 a.m., on July 29,
i9h3, and immediately initiated an investigation in accordance with the pro-

isions Section 702 (&) (2) of the Civil Aeronautics Act of 1938, as

ended. Edwerd Warner, Vice Chairmen of the Board, Allen P. Bourdon, Chief,
Investigation Division, Safety Bureau of the Board, and Senior Air Safety
Investigators Fred G. Powell and Herbert V. Shebat, proceeded to the scene of
the accident, arriving there during the early forenoon of July 30, 1943. The
The wreckage of the airliner at Trammel had been placed under civil police guard
and was so kept until a complete examination had been made by investigators of

the Board.

HEARING

In connection with the investigation, the Board ordered & public hearing
in which Allen P. Bourdon was designated as presiding officer.

The hearing was held in three sessions - the first at Bowling Green, Ken- .
tucky on August 3, 1943; the second at New York, N.Y., August 30, 31, 1943;

and a third at New York, N.Y., September 27, 1943. During the hearing the
following Safety Bureau personnel participated: Mr. John M. Chamberlain,
Assistant Director; Messrs. Herbert V. Shebat, and Fred G. Powell, Senior Air
Safety Investigators; Earl L. Smith, Air Safety Investigator; George M. French,
Meteorological Specialist; and Victor M. Clark, Senior Reports Editor.

1/ [Section 702(2) (2) provides that it shall be the duty of the Board to "Investi-
gate such accidents apd report to the Authority the facts, conditions, and cir-'
gumstances relating £o each accident and the probable cause thereof." ‘
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On the basis of all eviden¢e accurmlated during the investigation, the
Board now makes its report in accorcance with the provisions of the Cn.v:.l

Aeronautn.cs Act of 1938, as an..nded

SU?:'E'TARY }\ND ANALYSIS OF EVIDENCE

s .
! Air Cerrier

3 At tho time of the accident A.m,rlcan Airlines, Inc. (hereinafter rc~

) fu. rad to as American), a Delaware corporaticn, was operating as an air carrier

‘der a certificate of publlc convenience and necessity.and .an air carricr

operatlng certificate, both issued pursuant to the Civil. Aeronautics Act of

1938 as amonded. These ccrbn.flcatcs zuthorized the ctorporation to cngage in
a:x.r transportation with raspect to persons, property and mail between various
poj.nts in the United States, including Cleveland, Colunbus R Davton, Cincinnati,
Loulevn.llc and Nashvillc. i o

i . N Flight Personnel .

’ . The crew of Flignt 63 consisted cf Harry A. Stiller, captain; Robert M.
Mc'Clurs,, first officer; and Josephine Kane, stewardess. Captain B. A.
Carpenter, a pilot employ 4 by .L.mx,rlcan, was on route familiarization detail
on the subject flight.

Captain Stiller, agé 32, was enployed by American on May 22, 1939. He
wa assigned as first officer on Jun: 26, 1939, and as a first oii‘:.c;r-—res»rv..,
capta:.n on March 24, 1942. Hc held an zirline transport pilot certificate
with single and multi-cngine land, 160-2700 h.p. ratings. He had accunulat«.d
approx:.matz.lj 4315 flving hours, }040 of whish were while in the cmploy of
American. Approximatzly 2700 ho rs of ths above time were on DC3 cou:.p'-u,nt.
He had flotm approximatcly 248 hours in the three nonths proceding the acei-
dent. His last physicel examination, fequired by Civil Air Regulations, was

~aceomplished May 22, 1943. The date of his last flight over tne sub‘]gct route

was July 25, 1943. z{e had his last instrumcnt check on July 24, 1943, vhile
hls last monthly route qualification report was June 30, 1943.

\ ' .
Il First off:.cer IIcClure age 28, h:ld a cormercial pilot certificate with
single-cngine land, 0-400 h De and :Lnst,runc.nt. ratings. He was employcd by

‘Amerlcan Msrch 11, 1943, and was assigned as a first officer on May 10, 1943.

¢ had accumulatc,d aporoxmately 970 hours of flight tim:, about 238 of which
m,r‘, in DC3 equipment while in the employ of American. Iiis last physn.czﬂ
exanination, reguired by the Civil Air Regulations, was accompllsned Fet

Stewardess Josephine Kane, .a nurse, rcpz.éte.rcd in the State of .

Vas‘sachnsehts Sk ha&'rbeenuin: the _employ. of Amermca.n sm“de March 1, 1943.

i Captain Bayard A. Cerpe»nter a ve.teran airline pa.lot held an a..rl:.ne
transport pilot certificate and had bcen in the employ of American since
May 15, 1928. Hc had accumulated approxlnately 15,244 hours of flight time,

ab‘qut 14,661 of which wer: flovm whilc in the emplo,j of American. He was ~

ma.‘intan.nmg his route compz.tg.ncj on Route 22.

assigned as a merber of the crew of the subject i‘llght ior the purpOSe, of
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The Aircraft

w‘ -

| The aircraft, NC 16014, was a Douglas DC3-G102, twin-engine passenger
plane, Serial No. 1552, and had been flowm a total of 17,991 hours. The’
time. since its last major overhaul was 1015 hours. It was manufactured by
Douglas Aircraft Company, Inc.,and American, the registered owner at the

time of the accident, purchased it on October 3, 1936. This aircraft was
equipped with 2 ¥Wright G-102 engines, each of which had been operated 435 .
hours since its last major overhaul, and 2 Hamilton Standard hydromatic 3~
bladed propellers, ' ‘ '

History of the Flight

 Flight 63 originated at ard left Cleveland about 5:42 p.m. EWT, cleared
to Xemphis on American's Route 22 with intermediate stops scheduled at ’
Columbus, Dayton, Cincinnati, Louisville and Nashville. En route from Dayten
to Cincinnati, the trip encountered adverse weather which, together with unre-
ported Amy traffic, made!it seem advisable to return to Dayton. The situation
at Cincinnati improved and after a delay of about 30 to 40 minutes the flight
procezded to Cincinnati and thence tc Louisville, where it landed at 9:42 p.ie
cr2/. Tt wes refueled and clearod to take Off at 9:54 p.m. to fly abt
4000 feet with estimated time of arrival at Nashville of 10:54 p.rm. At
9:54 pem., apparently just before take-off from Louisville, Captain Stiller re-
quested Louisville to advise Nashville that he wanted to change his flight
plan to proceed to Smiths Grove, Kentucky at 2500 feet and continue to Nashville
at 2000 feet. This change was subsequently approved by Nashville and relayed
to the flight by Smiths Grove Airways Communications Station. (Smiths Grove
is located on American Route 22, approximately 69 miles in a northeasterly
dirsction from Eashville,) At approximately 10:22 p.m. vhen the flight was
about 15 miles northeast of Smiths Grove the follewing radio contact was made
with the airways communication station at Smiths Grove: uRoute 22, trip 63
sver Smiths Grove at 10:29 p.m. at 2500 feet." Although static interference
nmade radio telephone communicatien impossible between the flight and Americe_vn's
stations at Nashville or Louisville, this report was relayed to Nashville and
Louisville via interphone by the Smiths Grove radio operator.. At 10:28 p.ne
the flight advised the Smiths Grove Station by radio” of the presence of an
aircraft approximately 3 miles south of Smiths Grove, flying at about” © o
5000 feet., The station operater informed the flight that he was aware of its’
presence and that it was an Army plane practicing on the Smiths Grove range. c
Adimowledgment of this information was the last message received from the
flight, Shortly theresfter, when Flight 63 failed to revort, there followed
an intensive radio search by at least twenty radio communication-stations.
At about 1:00 a.m, -July 29, the police at Trammel notified Amsrican at
Washville of the crash of Flight 63 at Trammel,. (Trammel is on Americen
Route 22, about 21 miles southwest of Smiths Crove.) - :

8

Examination of the Yreckage

Examination of the wreckage did not revezl any evidence whatsoever
vhich would indicate any mechanical or structural failure of the aircraft
in flight. Examination of both engines revealed that they were functioning
normally at the time of impact, There was acdequate fuel aboard. Inspection

2/ A1l times hereinafter referred to are Central Var Time,
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of the propellers disclosed settings of 23:1,g° on the left propeller and,

24" on the right., I{ appears probeble that these settings were indice~
tive of the.settings immediately prior to impact, The wreckage was found
on the airway less than 2 miles from the "on course' signal of the Smiths
Grove Radio Renge, The rolling terrain of the locale varies from 695 to.
720 .feet above sea'lgvel. Examination of the wreckage and of marks and
cuts on the ground and trees revealed that the aircraft, while level later—
ally and descending about 11° from horizontal, initially struck and cut a
path through a small grove of tress, 35 fect in depth about 16 feet above
the ground. It struck the ground approximately 85 feet beyond the point of
first contact with the trees, continued on an almost straight course (221°)
through another small clump of trees, then across an opéen field and stopped
in an.upright position among several larger trecs, about 1000 feet beyond
the wmoint of first impact, Just »rior to coming to rest, the right wing
was sheared from the fusclage by impact with a large tree and it was found.
approximotoly 25 feet beuind the fuselage. The left wing, minus the tip,
with portions of the center section, had been bent upward and over and was
found lying across the top of the fuselage, "Pieces of the wreckage, includ-
ing the lcft wing tip, were scatiered over the entire distance, indicating
that the airplane disintegrated all along its path’ from impact with frecs
and the ground,” The right engine struck the ground around 90 feet boyond
the point of first impact of the aircraft with the trees, tore loosc and |
rooled Torward about 500 feet. . The left engine struck the ground anproxi-
mately 650 feet beyond the point of impact with the trees, tore loosc and

.. rolled forward about 375 fect, coming to rest some 25 feet beyond tho wreclked

fuselage, The left wheel was found still farther forward end across & road,
alnost 1200 feot beyond the point. vhere the aircraft first struck the trces,
There was no indicotion that fire had started on the aircraft beforc the

. initial impact, as all parts of the wreckoge which gave indication of fire

worc found at or near thc Final rosting place of the ‘fusclage ‘and the two -
wings. (Sce sketeh, oppositc page, prepored by engincers of American’ in-
collavoration with invostigators of the Board,) . o h IR

The rodio ogquipment ond all 6f the instrumonis were complotely de- '
molished, Eowever, the fact tnat the flight wes in‘commnication with'
Smiths Grove radio just a foew minutes prior to the accideont and was procecd-
ing dircctly on coursc, indicates thot the radio oguipment and navigational

Witncsses

< .
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Ticubonant Fellows, a pilot in the Unitcd States Army Air Forces, held
o commercial-pilot certificate, had been flying for approximately 16 years,
and had cccuwrmlated aboup 5000 hours of solo flight time., He had boarded .
Flight 63 at Dayton, Hc tostificd that tac flight nod vroccodcd to ilic vie
cinity of Cincinnati and, prosumably on acceunt of weather, rcturncd to Dzyton,
Eo stafed tnot after a dclay of 30 to 40 minutes the flight again loft Dayton,
landed ot Cincinnati oad that aftey leaving Cincinnati, he fell aslecep ond
was not avore of the flight Ianding or taking off ‘at Louisville, e said
_that he was occupying the cxtreme front single scab on the right side of the

- plane and that about "5.or 10 minutcs" boforc the accident, tho -flight cn~

countored scvere turbulence vhich awakencd Mim. EHe stated thot his window
curtain was opon at the time and that he could sec tho storm ahead and I
tightencd up my saféty belt o » o o The weather, outside of tho storm,
was not bad, I don't think it was vhat you would call instrument -

\
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-weather.- It was feirly clear." He told of seeing the storm directly in front
of them, that it covered guite an arca and, although he could not see its
boundaries, he "noticed it was an unusually sevcre,storn, unusually turbu-
lent, and more lightning than I-had ever seen in & storm before.” He said
theru was heavy rain, that he was unzble to estimate the altitude of the
ﬁlrplanp, and that he did not noticz any change ‘of power during thc five or

?en minutes preceding the crash, but that "just immediately prior to the
crash there was quitc a sudden cnanpe in pressure, and of cours¢ a light
fnellng on ths scat, which indicated a sudden loss of altitude to.me ... . ..
It scemzd that naybe just as w hit there vas, I believe,.almost full applica-
tion of power —— at least a grcatly increased application of power.. And
immsdiately thereafter the planc started hitting thc ground, or the trees,
vwhatever it was, almost instantaneous, it secmed. Bverything scemed to “happen
at the seme time.* He stated that, "After the plane came to rest it was

afire . . . » It seemed like I was surround»d bj fire + . ....I know I didn't
sce ansther person in thc cabin ef the zirplane.. I didn't hear a sound out-
side of ths sound of the crash. It -seems thers was a bulkhead, or whatever

1F was, in front. I believe it came dovn across betwsen iw and the other

pile cf scats. . . . I noticed there was 2 hole outeide of thc fusclage. But
1t was all afire outside as well as inside. I crawled out that, out of the
flre, and started running. From there on I don't recall very mich of what
napp’nfd until I was walking up this trail, or whatcver it was, toward the

house. I do recall sitting by a trece with enother survivor, and it -szems to

mé I — trizd to open the cebln door of thc airplane, but I don't fully rccall
as to whothar I did or not." At another time during his testimony he stated
‘that e noliced a sudden loss of altitude imcdiately before .the accident and
that in addition to heving "thet light fueling," his "ears immediately blocked.!
When zsked if no would estimate this sudden loss of altitude, he stated that

he did not "believe it was much over 500 fuet" and udd.d that this was some-

thing "that is quite hard %o tcll." Vnen quistionud as to his hwving any

apprechension about going into or near the storm, h. answered, "Vos, I will say
Ib ias yuite uncasy about going into the storm. It was the worst storm that I
mas =vsr in, in an airplene," and added, "In my opinion, I have no reason to
bcll ve the airplen. was struck by 11ghtn1ng." He testified further that he
had had considrrable experience flying DC3 (Douglas) and B-24 (Consolidated)
iu;pment, znd had approximatcly 100 hours of night flying experience, but

12t he had alvays avoided flying through thunderstorms and, in fact, had
never, done So.

‘Mr.- Samuel Kurtz Hoffman had somewhat the s expcriences and impros—

" silons as Licutenant Fellews, He was empleyed by <n aireraft engine manu-

facturer &s- thoir chief engincer and had traveled consigerably on the air-

. lines. He held a private pilot cerdificate and had 1opgcd‘ﬂbout 80 solo

hdurs. He too had boarded the plane at Duyton and described its roturn to

vton as occasioned by the information he had receivad from the stewardess
‘that "an Army plane was lost in the overcast over Cineinnati." He added that
“§hortly after that we took eff again :nd made the schedulcd stop at Cincin-
nati, and took eff from there, and made. another scheduled stop at Louisville,
-and I happen to know pretty definitely when we actually took off at Louis-
vill: « . o o by my watch it was 9:48 Central Time.' (Incsmuch as the offici-.
,all time of takc-off was just after 9:54 it would scem that Hoffman's watch
L Was sbout six minutcs slow.) He stated thet during the flight he had occu-
px»d the aisle secat in the third row from the rear on the loft side and that

he haa some convc“satlon with Mr. Ingram, a fellow passqngpr, who was seated
~
R
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along side of him, in the ceat next to the window. Hoffman stated that
Ingram had pointed out the operating mechunism of the emergency exit adja-
cent Lo the single seat across tac ‘.:.slo and inquired as to what it was.
Heffrman explained that it was zn emergency exit and c;\ll‘ d -Ingram's atten-
tion to another one adjoining his’ (Ingram's) seat. Hoffman cstmated that
after t"lcy had heen out of Louisvillc cbout one-half hour; Ingram opened

the' curtains and called his attention to thunderstorms off to the left of

the flight and that shortly therwafter vhen e again looked at his watch

it was 10:30 p.m. He stated that, "it was about that time that we were right

An the middle of a severe thundarstorm - lightning on all sides, and it vas
eytrsm»ly rough." He added, "I know thét at the time'I looked at my watch

I had an impreossien that we’were losing altitude, and I thought we were

.coming down in a general glide before thﬁ landing at Nashville, and I was a
.. little surprised that we were arriving that soon . .. . I an qulte sure the

crash wes within, oh, at the most, five minutes after I looked at my watch.

I think it was sooner than that. Ue really weren't in the scvere part of the
storm very long . s o o Ve hit the ground the first time and I thought it
was just the first' lending on the alrpor'%, a very rough one, as if*we hit
extremzly hard and bounced around."  (The Wwitness was evidently rcferring to
the aircraft!s first impact with the trees.) ". .'. . I kiow that the en-
gines were throttled back a bit withor when we hit or- shortdy after we hit
the storm. I am quite sure of it because cither immediately before or con-
currently with or immediately alter hitting the' ground the engincs definitely
were epencd up agein.”" Hoffmeh tustified further that "The engines were
operating in a perfactly normal fashion. I zm very cbrtum of thatr, and also
that therce was nothing the matter with the airplanc . . . . it wasnit struck
by ligitning. . Shortly before v hit the ground I did have a fecling that

e o o « the a;.rplane, was in on what might be o thrpe-pomt landing position,
or in ~ climbing position . . . . It was rough, but I didn't think we werc
ir. any serious diffieulty until we hit the ground the second time . . . . We
could hear the metal » "1p.):1.rg and the plene disintegrating. We slid ulong

the ground a matter of soje ceconds . . . . and the whole thlng didn't se
very rough. ' I can recnil ‘sceing ti¢ passengers bobbing around, but everybody
was in his seat, prusurebly strappud in, It didn't seem a pev tlcul’xrly rough
ride at all until we firally hit anothor obstaclz at the end of the run, and
the lights went out about that time . . o . I can recall at least some other
passengers getting up and being in tho aisle, nassing toward the rear. And
throughout this vhole thing I have absolutely no impression of -panic. I
dldn't hear anyore make a sound . . . . The next thing T knew . . . . the
plane was dark, and absolutely quiet." He added that Ingram and the passen-
ger who had becn scated across the aislo and a number of passcngers who had
been ssated in front of him were gonc. He stated that somehow or another he

. "knew it was uscless to try and get out of ths Back door, I don't know how I

knowr = whether T saw a pile out thore or not." v nutt thonght of using the
emergancy exit and-after much dufn.cultn in t=aring or bore "lflng- the trans-—
pcront plastic guard he was zble to grasp the Op-r“tln.v, lever which he¢ pushed,
turned and pullzd but was unabl: to opun the ‘exit. He'testified that he
cravled to the other :mergency exit on the oppoun.tu side of the planc and that
he. could not gut thet one: open either. He Stated that he thoucht the fire

..was prac ulC".LlJ simultancous with our hitting this last cbstacle;" that fire
was coming from thec front. part of the cabin and that the flames were within

3or4 fut of him., He testified that "the last thing I remémber-is pushing

. on the window and something giving.' It scemed like a rubber pane, and I pre-

sume I was pushing hard cnough ‘that I just wéht on through and got out." le
stated that when h¢ regained his sensts he was outside on the ground and that

. he got up end ran some 10 or 15 foeet away from the planc. It was then that
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he observed Lieutenant Fellows sitting on the ground about the same distance
away from the plane, He added that aftsr he got his bearings, "I made my vay
as best I could . . . ., 2nd tried to get the m2in cabin door open and I
couldn't budge it." He recalled that the door vas open only about ohe-half
inch and that he tried to get his fingers in the crack and open the door in
that menner, tut was unsuccessful, He stated that he had & recollection of
trying to wicrk the handle hut vmz ot "able to do anything with thzt." -VWhen
asked if he s aware of the presence of a safety latch he stated that he
didn't know there wms such an additional safety latch or handle and that he
could only recall seeing the regulay door handle which he tried. He told
how, on account of the injury to his leg, he sat under a nearby tree while
Lieutenant Fellows went in search of =2id, He stated thnt some “time within
half zn hewr to an heur <iter the crash the main ¢abin doéor syung open off
its ovn acrord. He remsined 2% the scono of the crash until help drrived,
in vhat he estimartes to hnve bocn 2 1/2 hours afisr the crash, Co

First Lieutenznt Paul E. Leas, United States Army Air Forces, -stationed
at Snyrna Air Base; which is located about 12 miles ESE of Nashville, testi-
fied that he wns flying on the -Smiths Grove Rsnge in an Army B-24 airplane
on the evening of the subject accident. He stztzd that he took off from the
Smyrna Air Base at anproximately 7:15 nene 2nd returned about 12:30 a.m. He
gtated that most of this time he and his crew were within a radius of -

15 miles cf Smiths Grove station snad a larger portion of this time in the VW
quadrant of the range. He recalled that during the evening the west leg of
the range vas the only one entirely frec from storms; that the starm towards
Trarmel was plainly visible, and that the 1i htning vns so bright that he had
o keep his eyes iverted from the storm becrusc of the possibility of being
blinded by the lightning, He estinsted the storm to have a radius of about
£ miles, but could give nc estimtte regarding the cloud ceiling «ithin the
aren, His testimony revealed that the stoerm sppearced to become most active
between 10:00 and 11:00 p.m, Broken clouds .nd smooth air prevailed in the
area vhere he was flying and he estimated the ceiling to be about 6500 feet
above sea level, He noted other individual storms at scattered points from
south, by way cf east, to northeast. He experienced no difficulty on his

return te Smyrna Air I!’s.‘scz,,_. although he did encountér bumpy air under cumulus N

clouds,

Four witnesses, farmers, not cxgericnced in aviation, witness and.dos-
cribed the wind, rain and lightning, vhich accomprnied the thunderstorm,
as the most violent they had ever cxperienced. One witness and his wife took
shelter in a storm cellar, Cnc of them lived within 4 miles from the scene
of the crash, while threg lived viithin ~ foi hundred yards. -All of them had
heard the airplane flying 1ow ovorhe~d in tic storm; however, on account of
the severity of the storm none of them wos =ble io cbserve it, The witness
vhe lived nearest the oeene of the accident reeslled that the enginss were
running mormelly until he he~rd them “racina." o stat-d "at that particu-
“lar time I heard o thwmpingtnoise, n differcnt sound, and I thought it fell."

Doctor Arcy O. Piller, the coroncr, stated that the three pilots!
bodiss wer:z found on the gréund cut in frent of the airplanc; thnt three
more bodies wore found in the front part of the cabin; cne in the aislc about
riid-ray between the front and rear and the remaining victinms werc piled up
against and adjacent to the door in the rcar of the cabin. The three pilots
vere not so scriously burncd and most probhably werc thrown clear of the
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completely shattersd nose of the aifplsne. From the slight deséénding
angle of the aircrafi at the time of. impact with the trees, which un-
Goubtedly breke the fall to the ground, it is reasonazble to assume that

. the passengers were rot seriously injured by the crash but had probably

crowded the cabin door in an effort to escape the flames. ...

According to Bledsos Payne, Américan's chief pilot, who had given
Captain Stiller his pilots' line check on April 25, 1943, the report in-
dicated "a very excellent job of flying. He was marked Standard - Care-
ful, and uses good judgment." Also, referring to a copy of Captain
Stiller's iastrument agpproach repcrt, given on July 24, 1943, by Mr.
Payne, it was indicated that the flight was "in rough air, that his
single-engine operation was good.  The grading of the sheet indicates

~an excellent job of flying, the grade being 91%." HKe ‘stated further

that this was above average. He testified that .while Captéin Carpenter -
was, from the standpoint of company service, a pilot senior to Captain
Stiller, "he would have no autliority. The flight was in complete com-
mand of Captain Stiller," and further that "only in the case the Captain
requested it" would he (Carpenter) be expected to act in an advisory
capacity. When asired if there had been any fixed comparny policy so far
as pilots were .concerned with regard to thunderstorm areas, he stated
that the policy wes to "avoid them . « . « as a safety factor and for
passenger comfort," When quecried as to whether or not they were pre-
vented from going through thundersiomm arcas providad they could Find

a spot that seemed reasonably safe, he answered, "No, they are not pre-
vented. %e give instructions to them in tikis manner, in the form of
bulletins, in the romm of perszonal contacts with the pilots, We discuss
thunder activity in pilot meetings and general discussions rsgarding
thunderzstorm activity and thunderstors flying," e stated in effect
that the campany does rot forbid pilots to go through thunderstorms and

‘that they did so el tlieir own .discretion. Mr Payne offered in evidence

three bulletins which had previously besn éistributed to all of American's

.Chief Pilots and Flight Officers, as follows: No 1 - American's COpera- -

tions Recguletions, Ssetion 4C2, Faragraph 13, which desls with aircraft

"lighmping’diﬁeharges and their effect, and the best possibvle means of
‘avoiding them; No. & - entitled "Thunderstorms," issued February 22, 1941,

" by Amprican's Assistant Operations Manager in Charge of Flying, to which:
‘was attached the following memorandum or transmittal, "Again we want to

caution Flight Officers, whenever possible,; not to conduct flights through
thunderstorm activity which appears to be severe in intensity. There can
be no set rules %o determins when such conditjons do exist. EKHowever,

w1l

good iudgmant and foretheugit or the part of Flight.Oflicers will gener-

'aliy~prevent f1lying throuch esverc turbulsnce;"  No, 3 - A paper entitled,

"Thunderstorm Characteristics and ¥light Procedurss,™-prepared by iir. J A,
Browne, Meteorologist, with Transcontinsntal & Westerp Air, Inc , which
was reproduced and released by the Safety Bursau of the Becard as Safasty
Bulletin No. 154. R . -

A Y
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Veather
The synoptic weather map, compilea from reports made at 7:30 p.m. on
the date of the accident, showed a high pressure arca centcred off the cozst

.of southeastern Unitud States. - Trawmel was located on the nort wiestorn pe-

riphery of this high pressurc arca in a tropical marine ajr-mass flowing
northward and castward around this high pressure cell., The nearcst frontal
zone exiended from west to east through northern Ohio and Indiana and was
nearly stationary. Numerous modurnte to heavy thunderstorms were occurring
during the aftcrnoon and evening owver a wide band on either side of the
front. These cxtendsd southwzrd through Ohio as far south as Louisvillc.
Lzter in the evening scattered loc::l thunderstorms bzgan developing in east
and central Kentucky southwmrd to about the Kentucky-Ternessce linc » which
situation existed at ths time of th: accident, Winds on the surface not

. 2ffected by local storms werc soutirtesterly. 'finds aloft in the vicinity of

the accident were indicated to be southwest, low levels veering to north-
westerly about 10,000 feet, #nd velocity ranging from 20 m.p.h. at 2000 fcet
to 1less than 5 m.p.h. 2bove 60CO fost. The nearest radiosonde station to
Trammel is at Nashville. The record obinined thers of the vertical struc-
turc of the air did not indicate the likelihood of thunderstorns , although
at stotions farther north thunderstorms werc strongly inrdicated. The U. S.
Weather Burcan forecasted ridely scuttered thundershowers'in castern Kentucky
Tar the period ,5:30 p.m. July 28 to 1:30 a.m., July 29, 1943, with scattored
low snd broken high clouds and unlimited ceiling elsewherc in KentuckKy and
Tenncssce, Cuoiling was expected to bocome 1000 to 2000 feet and visibility
1 to 3 milus in thunderstorms, with visibility clsewhere over 6 miles. liod-
erate to hcavy turbulence in thundershowers was forucast, Trammel is nearly
on the dividing line of castern and westorn Kentucky, @s used for forwcasting
by the Weather Bureau. -The forccast issued by American's forecaster fer the
afternoon of July 28 was the on: used for dispatching the flight znd showed
scattercd thundershowers over tihc route between Cleveland and Nasivilie , fol-
lowed by clesr to high scattured clouds and smooth air after 7300 peie  The
following wuather obscrvations were filed by the Weather Burezu on July 28,
1943: :

9:30 porme CT

Louisville, Kontucky - contact, ceiling estimated 3500 feet, high and lower
brokcn clouds, visibility 5 milss, light reinshowers, sea level barometric

pressure 1011.9 nillibars, tumperature 70, dew point 68, wind north-north-

east 3, altimoter sctting 29.87, wind variablé.

Smiths Grove, Kentucky - ceiling u.nlimited, high scattered clouds, lower

scattered ot 4500 fret, sea level barometric pressure 1011.9, millibars, tem-
perature 80, dew point 69, wind scuthwest 8, altimeter sciting 29.89, fro-
quent cloud lightning south quadrants, occssionally vertical.

Nashville, Tennessee -~ contact, cciling unlinmited, scg:{ter-::d clouds at
5000 feet, sea lovel barometric pressure 1012.2 nillibars, temperaturc 83,
dsw point 69, wind southwest 12, altimcter sipting 29.90, thunderheads -south

and north, distant lightning clouds north. -
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10:30 p.m. CWT (About 13 minutes, prior to the accident.)

Louisviile, Kentucky - contact, ceiling unlimited, high overcast, visi-
bility 5 miles, light rain, 11gnt fog, sca level baromctric pressure.
1011.9 millibars, temperature 70, dew point 63, wind south 4, sltlmetor-
scttlng 29.87, occa31onhl llqhtnln? northwest. .

Snlths Grove, Kentucky - ceiling unlimited,. hlgh scattered clouds, lawer

cattered at 4500 feet, sea level bgrometrlc pressure 1011.9 mllllbaro,
temncrature 77, dew pomnt 67, wird southwest 8, altimeter setting 29. 89
frequcnt llghtnlng southwest end east quadrants.

-
P
I

Nashville, Tennessec - contact, ceiling unlimited, scattered clouds at
5000 fect, sea level barometric pressure 1012.9 millibars, temperature
83, dew p01nt 68, wind west-southwest 10, altimeter setting 29.92,

‘ thunderheads outh and north, dlstant llghtning clouds north.

11:05 pem. CHT (About 22 minutes after the accident)

Smiths Grove, Kentucky - Special observations, ceiling unlimited, high’
scattered clouda, Lower scattercd at 4500 feot, thunderstorm, sca level
barometric pressure 1011.9 millibkars, t-mperuturc 77, dev point 67, wind
south-southwest' 13, light gusts, altimct.r sctting 29 89, frequent vertical
lightning southwest. :

11:30 p.m. CWT

Louisville, Kentucky - contact, ceiling unlimited, high ov»rcast lower -
scattered clouds &t 5000 fect, v1sxb111ty 6 miles, light rain, llvht fog,- .
sea level barometric pressure 1011.2 millibars, temperature 70, dew

point 68, wind south 7, altineter setting 29,86.

Smiths Grove, Kentucky - cciling 5000 fect, broken clouds, thunderstorm,
sea level beromstric pressure 1012.5, mllllbars temperature 75, dow

point 66, wind south-southwest 12, altimeter sottlng 29.91, frcqnpnt
11gntn;ng southwest,

Neshville, Tonncssee - contact, ceiling unlimited, scattered clouds at -
5000 fzet, sz2a lovel barom»trlc pressure 1012.9 millibars, temperaturc
81, dew polnt 70, wind south-southwest 7, altimcter setting 29.92,
thundcrheads south and north, ‘distant lightning clouds north.

An intensive study of the subject thunderstorm indicates that it
developed west of “Trammel about 8:00 p.m. and passcd over to the eastward
as -2 mild thunderstorn. Although thc thunderclouds continucd to ﬂny“ T
sastward, new cloud development became very active on the western side of
the storm, while dissipation was occurring on ‘the castern side. -This rc-
sulted in the thunderstorm actually extending back to westward into the
wind and finally reaching its most severc proportions in the Tra el area ..
gbout 10:00 p.m,. It cdntlnued severc until I1:00 p.m., during which
time it consisted of exceptionally severe llghﬁnlng, very heavy rein. and
exceedingly strong surface winds, '
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From all of the evidence that could be obtained it appears that
the total area of the storm extended about 6 miles westward from the
scene of the accident and not more than 10 miles to the eastward.

The severe portion of the storm covered an elliptical area with the
longer axis about 6 miles, orientated west-northwest to.east-south-
east, and the shorter axis about 5 miles, from north-northeast to
south-—southwest. Trammel wes-located in the southwest quadrant of.’
this storm area. It appears quite conclusive that the strong surface
squall wind was a result of the fanning out of a vigorous doxmdraft ,
from this thunderstorm. Investigation of the area indicated that the
peak velocity of these strong surface winds radiated outward in all
directions from the center of this severe storm arca, but it could
not be determined definitely whether these radiating winds were simul-
taneous from a single large dowmdraft or as a result of numerous such
intermittent downdrafts. Damaged crops and trees indicated that at
some time during the storm a strong southwest surface wind occurred
on the side from which the flight approached. The general vind aloft

- at the altitude at which the flight was procesding was indicated by

Weather Burezu observations as-also southwesterly. It was assumed
from the testimony of the two survivors that a strong northeast or.
tailwind was blowing when the plane came to rest, and flattened
cornfields and broken tree limbs substantiated the:.r tesbimony,

In an effort to reconstruct the sequence of events imnediately
pra.or to the crash, from the known conditions within the storm area,
it is reasonable to assume that the flight entered the northeast
quadrant of the disturbance at the plarned, indicated altitude of
2000 feet (approximately 1300 feet above the-terrain) and proceeded

n a2 headwind under increasingly turbulent conditions at reduced
an.rSpeed as a safety precaution. Within the storm, the flight en-

- countered a downdrzft of unusual severity in which an average vertical

component of 1500 feet per minute is considered to be a very conserva-
tive estimate. This estimate was arrived at by the evaluation of the
velocity of the fanout wind at the ground which was evidenced by the
damaged crops and trees.

Assuming that the crew maintained constant power and. airspeed.
after striking this severe dovndraft, the airplane would have been
losing altitude at a rate substantn.ally equal to the vertical
velocity of the surrounding air. Even if the pilot had increased
the angle of attack in order to climb, which af tho same time viould
have reduced his airspecd, the descent woulé have been likely to
continue at a rate approaching 1,000 feet per minute. It appears
from the evidence of the surviving witnesses that there was no in-—.
crease in power during the early: stages of the desocent.
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. As such ‘a ‘dovndraft approaches the ground, its vertical velocity
is nécessarily checked, and the moving air fans out into a horizontal
vind, | Exdsting knowledge of the structure of thunderstorms is not
sufficiently exact to know at what:altitude the vertical .component .
of the air's motion is likely to begin to decay, nor how rapidly the-
vertical, component disappears thereafter; but it is probable that by
the “time the aircraft had reached an altitude of 200 feet above sub—
stantially level ground the vertical notion of the air would have

. larfely disappeared, and the direct influence of the downdraft in
forcing the airplane down would also have disappeared. It is neces-

sary to consider then what other factors might have operated to cause
the descent to continue wntil the sirplane struck the ground.

A possible explanation can be based on the assumotion that the
airplane as it approached the ground ‘was in a portion of the descending
air colunn from which the air was fanning out horizontally in the di-
rection of flight, and it therefore passed out of the downdraft into a
tailwind vhich may have been of high velocity. The immediate effect of
passing out of the dovndraft would have been to further increass the
angle of attack, assuming that the attitude with respect to the horizon
remeined, at least momentarily, unchanged. Lkt the same time, the air-
speed again would have been decreased, by the velocity of the tailwind.
in immediate loss of '1ift would have resulted;-and.to maintain level
flight it would have been necessary to accelerate the airplane along
its flight path until the speed relative to-the ground had increased
by the amount of the airspeed that had just been lost. This accelera-
tion would have had to have been accomplished at a time vhen the angle

. of attack may already have been very near the stall, and the drag
‘therefore high. '

‘Although the above discussion is-speculative to a certain extent
it does indicate that the existing atmospheric conditions within the
storm area were such that the airplane could easily have been forced -
dovm from its 1300-foot absolute altitude without any other con-
tributing factors. The assumptions made and the conclusions reached
appear to be well in line with the known facts. '

. . The circumstances of this accident indicate the very strong
desirability of intensified effort to add to existing knowledge of
the structure of verticel air currents and of the way in which they
behave on approaching ground surfaces of varicus configurations, and
also of further studies and mathematical analysis- of-*the ‘actual be--
havior vhich Wwould be expscted of an airplane passing within a very
short space of time out of_ a vertically descending current and
thereafter into a tailwind.
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Findings . %

1. The accident invelving American Flight 63, which resulted in
fatal injuries to the four members of the crew and sixteen passengers,
and serious injuries to two passengers, occurred about one mile west of
Trammel, Kentucky, about 10:43 p.m. on July 28, 1943. The aircraft was
completely destroyed by impact and fire.

- " 2. At the time of the accident, American held a certificate of
public convenience and necessity and an air carrier operating certifi-
cate authorizing it to conduct the flight. Both certificates were
currently efiective.

3. Captain Stiller and First Officer McClure were physically quali-
fied and held certificates authorizing them to perform their duties on
the subject flight. " . :

4. Thes aircraft, NC 16014, was cﬁrrently certificated as airworthy
at the time of the accident. :

5. There was no evidence of failure-of any part of the aircraft
prior to impact,

6. American's .Flight 63 of July 28, 1943, originated at Cleveland
with Memphis as its final destination. It departed from Cleveland about
5:42 p.m. (EWT) having been cleared in accordance with company procedurg.

7. The operation of the flight was normal until unreported traffic
and adverse weather between Dayton and Cincinnati made it advisable to
return to Dayton. After a delay of about 40 minutes, it proceeded to
Cincinnati and Louisville and was en route to Nashville vhen it en-
countered an unusudlly severs thunderstorm.

'8. Despite static interference, satisfactory two-way radio tele-
phone communication was established betwesn the flight and Smiths Grove
range station at 10:22 p.m., and at 10:28 p.m. the last message was
received from the flight by Smiths Grove in which there was nothing to
indicate that it was not proceeding normally.

9., Weather reports which were furnished to the flight before it

left Louisville for Nashville, indicated thunderheads south and north

of Nashville, with frequent lightning to the north.
) 10, The aircraft-crashed into trees on.practically level terrain.

- 1. The loss of altitude and wltimate collision with the ground
was duc to severe turbulence and violent dovndrafts vhich made it im- -
possible to maintain altitude. ' '

12. There was evidence that most of the occupants of the cabin
were victims of suffocation or fire, or both, bescause of their inability
to effect an exit from the aircrait. ’
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Discussion

Besides the customery door spring-latch inthe center of the door,
vhich has a handle inside and outside the cabin, the DC3 is equipped with a
safety latch which consists of two lugs which engage two recesses.in the
rim of the door. These lugs are actuated by either of two handles, one in-
side and one out, and are locatcd immediately adjacent to and near the lower
portion of the door. In view of the fact that the wreckage was still afire
and smoldering when the first two spectators arrived at the scene, it might
be reasonable to assume that inasmuch as the door was already standing open,
there would be no causc for them to tamper with anything so small and scem~
ingly inconsequential s the smell safety latch handle. A news reporter
and 2 photogragher were the next to arrive and aftér awaiting daylight, they
made some photographs bf the still smoldering airplane. One of these photo-
graphs plainly revealed the door open and tho safaty lugs and its handles
in the disengaged position. Hoffuan 's testimony revealed that appr oxi-
mately one-half hour following the crash he saw the door of the aircraft
swing open of its own accord, after having been exposed to the fire which
followed impact. Therefore, it could not be definitely determined whether
the safety latch had been disengeged by the stewardess. from within the cabin
immediately after the plane came to rest, which, if physically possible, she
would be expected to do, or whether it was disengaged by one of the two
survivors efter their cscope from the burning aircraft. Of the two theories,
the former seems by far the most logical. The fact that Hoffman hed made
futile attempts from inside the cabin to open two of the three emergency
exits after having turned their operating levers, as well .as the fact that he
could not get the door open from the outside, lcads to the belief that the
cmergency exits as well as the door had been jammed by severe distortion of
the fuselage, caused by impact, and that heat from the subsequent firce later
released the jam and 2llowed the door to swing open. !

Thunderstorms

i . PN
Since the advent of night, weathor, and instrument flying by scheduled
air carriers, the pilots of our domestic and intercontinental airlines have
been an excellent source of information for the development of this neces-
sary technique, without which our world-girdling air carrier and military
operations would not have advanced to their present degree of efficiency.
The United States Veather Bureau has made great strides during the last few
years in forecasting weather conditions to bc enccuntered along our airways.
There is still tuo little known regarding the intcrnal structure of thunder-
storms, more particularly the development, maintenance, and magnitude of
downdrafts. At the present time it is not possible for uven an experienced
meteorologist to evaluatc accurately the severity of turbulence in a thunder-
storm Ly visual obscrvation from without the storm. "

. At present it is knowm that turbulence and lightning are so closely re-
lated in thunderstorm development that an incrcase in lightning activity
strongly indicates a greater scverity of turbulence. Duc to the spotiy dis-
tribution of the turbulence within a storm, pilots are likely to be misled
when not encountering turbulence, even though it does exist somewhere in the

-
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thunderstorm. Severe lightning, however, is the best warning we have of the
presence of severe turbulence. Therefore, it is apparent that vhile flight

in a thunderstorm area mey not be hazardous, flight through a thunderstorm:

should be avoided. .

Captain Stiller was well qualified to command the subject flight and; in o
addition to his first officer, he had avzilable to him the advice and counsel .
of Captain Carpenter who, though assigned to this flight simply for the pur- ;
pose of taking a route check, was a pilot with an enviable record of about
15 years of wide experience, having been employed by American in domestic and
more recently in military operations, and had accumulated over 15,000 pilot
hours, most of which were as captain. It is reasonazble to assume that Captain
Stiller would have consulted him regarding the advisability of attempting to
negotiate the storm or that Captain Carpenter would have voluntarily expressed
himself in this connection had it not appeared to both of them that the storm
could be negotiated safely. )

As no one in the pilot's compartment survived the crash, we can never
know exactly vhat this crew observed with regard to the storm area they ap-
proached. However, from information aveilsble to them and from their obser-
vations, it must be assumed that they approached and entered the storm area
with full confidence, based upon their combined experience level, that these
conditions could be negotiated successfully.

PROBABLE CAUSE:?.Léss of control of the aircraft due to unusually severe
turbulence and violent downdraft causced by a thunderstorm
of unknown and unpredictable intensity.

CCRRECTIVE ACTION

1. On October 22, 1943, thc Board adopted an amendment to the Civil Air
Regulations, to become effective on January 1, 1944, requiring that all emer-
geney exits on all aircraft carrying passengers, even though now certificated,
be clearly marked as such in letters not lass than three-quarters inch high
with luminous paint, such markings to be located either on or immediately L
adjacent to the pertinent exit and readily visible to passengers. The location oo
and operation of the handles shall be marked with luminous paint. .

i Through the cooperation of the Air Transport Association these mark-
ings will be uniform on all domestic air carrier aircraft. ‘

2. The Board has circulated to the industry for comment a proposed
amendment to the Civil Air Regulation vhich requires that closed cabins on
all aircraft carrying passengers shall be provided vith at least one adequate
and easily accessible external door. This amendment provides that, 17t shall
te possible to open such door from wither inside or outside by the operation
of one conveniently located handle. Hinged doors shallhopen outward.”

3. Because of the technical problems involved in comection with the
manufacture of future transport eircrait, the adoption of this amendment has
been temporarily deferred to permit further study. In the meantime, the
operators have agreed to alter the door latching mechanism on all existing
airline aircraft in 2 mamner that conforms to thc proposed change dnd this
project is well under way.
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Lo 'Ihe Board in cooperation with the Civil Aeronautics Atminils— _
. tration, air carrier operators, and air transport manufacturers, has it P
mauguratbd a-project to study: end.make recommsndations regarding the Co
redesign of- cabin :doors and emergency exits on air cc.rr:.er z*.lrcr:u.t -as
‘a sai‘eguard aga:.nsb mm'\mff in the event of ecc:«.den'b. :
5. - The Board bel:Leve., that, thers is a need for more information
on the dynamics-of thunderstorms and more accurate methods of forecasting
. severe developments. -The Beard has discussed the possibility:of such re-— :
scarch’with the United States ieather Burean and the National Advisory | ;
- Committee for Aeronsutics,. and weys ahd means of its accomplishment ‘are |
; being planned by those organizaticns. . »
APPROVED: g SR | ST
/s/ L, “elch Pogue: :
L. Yelch Pogue B
_ o ) _/s/ Edward f.’iarn'er 1', : ,
¢ : Edward Warner i g o
. .
.« Js/ Harllee Branch
. s Harllee Branch '
/s/ Osymld Xyan |
\ Csweld Ryzn:
- ‘ ' - /a/ Josh Lee "
; : P . - o " Jogh Lee
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