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REPLRT O T ”? CIVIL NSRCHAUTICS ROARD
' on the
Investigotion of an Accident Involving Aircraft
In Scheduled dr Corrier Oneration )

An accident ivvelving an aireraft of Un ted States registry,

NC 16722, » Douglns DC2, h10V wng being operated by Americon Anrﬁlneu,
Irc,, occurrsd near *“wtfrVLJ Tennessee (approximately L2 miles

scrthwest of Berry Picld, h“bnwlllﬁ Ternessec), about 11:17 p.m, (CVT)
on Cotnber 15, 19043, The flizht w13 identified by the alr carrier ns
Flicht 63 wqﬁ‘beivé operated in-schediled alr carrier service
wzen Clavelsnd, Chio and Memphis, Tennessee, with intermediate stops
at Colunmbus, Dhguon, Cincinnati, Luuluvalle, Tnd Fashville, The three
merbers ol the crew; one alrline coptain, a nen-revenue passenger to
N:1’31u, anc.all of the six revenue passengers were fatally injnred,
The aireraft struck the ground nose—first in a vertical attitude and
wos eomplotely dewolished by imvact, ‘

v

CeMPUCT oF IYV”STTG“ IO

The J""hnnuton Ofiwc\ of the Civil leronautics Board (hercinanfter
refnrrpd to as the Bonrd) received netification in the early morning of
Cetober 16, 1943, and irmediately initiated an investigrbtion in accord-
ance with the nrovisions of Scetien ”O? (2) (2) of the Civil Aercnautics
Act of 1938, as “mcndud 1/ Fred G. Powell, Senjor Jdir Safety Investi-
gator in chnrge of the Atln ntn, Georgrm CfllCE of the Bo~rd, procecucd
to the scene of the accidert, orriving there at appreximotely 3:30 v,m,
on Cctober 14, 1943, The wreckage of the airliner had been pl\ceu undmr
civil polic guerd and wns so kept until a complete examination had bee
mnrde by investigaters of the Board, .

Hearing

In connection with the investisntion, the Boord ordersd a puablic
henring in which Allen P, Bourdon, Chief, Investigation Division, Salety
'?v1e~u of the Board, was designn tuo ns p““”lcih" officer
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The henrineg vins held in twoe ssssi
vnich the folleovine personnel of ths R‘z ~u qt ff p~“1301p"ted
John ¥, Chnmborl"in, Assistont Di”ectcr; Fred Go Powell, Senior Air
S~fety Investis taers Guorge 7, ¥ 'n, .Ltowrologioal Specialisty
2 Tietor Ui, Cloxk, Seidor Nsrc Sditor,
On the bosls of all evidence ncewnmil-ted during the'invontigntion,
the Board new mnke its report-in 2ccordnnés with the provisions of the

Civil Jorenculics Act of 1528, ns anended,

\‘l/ S.oetion o2 () 2) rao VIS Ut AT shah bo the duty ol Lhe T
' Board to "Investis mt\ such aceldents and repert to the Autherity

the frels, condi i rnd cirveumstonees rel~ling to each accident
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SUIZIARY AMD AMALYSIS OF EVIDENCE

Air Carrier

: >
At the time of the accident American Airlines, Inc. (hereinafter
referred to as fAmerican), a Delaware cornoration, was orerating as an
air carrier under a certificate of public convenience and necessity
and an air carrier onerating certificate, both issued pursuant to the
Civil Aeronautics Act of 1038, as amended, These certificates author-
ized the cornoration to engage in air transportation with resmect to
persons, pronerty and mail between various points-in the United States,
including Cleveland, Columbus, Dayton, Cincinnati, Louisville, Fashville
and Memphis, ' ' :
: \ :
Flight Personnel

- The crew of flight 63 consisted of Dale F. Dryer, caotain;
William J. Brand, first officer; and Margaret A. Jewell, stewardess.
Cantain Robert Alden Gay, emnloyed by American, was riding in the jump
seat as a non-revenue passenger on the subject flight,

Cantain Dryer, age 37, was employed by American as an airnlane -
mechanic May 27, 1931, He was assigned as first officer July 9, 1934,
and as cantain Zpril 1, 1938. He held an airline transport nilot cer-
tificate with multi-engine land, 900-2700 h,p, ratings. He had accu-
mulated approximately 7928 flying hours, 6728 of which were while in
the employ of American, and about 3000 on DC3 and DST equipment. He had’
flown approximately 250 hours in the three months preceding the accident,
His last physical examination recuired by Civil Alr Regulations was
accomplished April 7, 1943, The cate of his last flight over the subject
route was October 9, 1943, He had his last instrument check and his
last monthly route cualification report on October 3, 1943.

First Officer Brand, age 29, held a commercial pilot certificate
with single-engine land, 0-330 h.p., flight instructor and instrument
ratings. He was employed by American as a student pilot on Sentember 15,
1942, and was assigned as first officer December 21, 1942, He had
accurulated approximately 1470 hours of flight time, about 776 of which
were while in the emnloy of imerican., His total flving time on DC3
ecuipment “ras 700 hours, His last physical examination recuired bv
Civil Lir tcgulations was accomplished lugust 19, 1943,

Stewardess llargaret A, Jdewell had been in the employ of American
since March 15, 1943, and was.assigned as stewardess on May 18, 1943,

The Aircraft

The aircraft, I'C 16008, was a Douglas -DC3-Gl02, twin-engine passen-
ger plane, serial 1o, 1588, and had been flown a total of 17,774 hours,
The time flovn since its last major overhaul was 6895 hours. Its
manufacture was comvleted by the Douglas Aircraft Comnany, Inc., on
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October 31, 1936, and Anurlcan, the repistvryd owner ‘at thu tlma of the
accident, dCCLpLud delivery of tha airplans November 10, 1936. The ‘
airpluane was cquipe:d with two Wright G-102 engines and two Hamilton
Standard hydromatic 3-bladed propellers. The engines and the propellers
““had been onerated dDOfOleﬂtbly 615 houro since tn~1r laot maﬁor ov\r—
~haul. . . _ S

Hlstorv of thm Fllght

Flight 63 orlglnatpd at Cluvblond dt 5 56 Denie VT, 17 minutys
later than she scheduled departure bscousa of the late arrival of air.
- cargo and the hzndllnp of priority passengers and express. Intor-
mediate stops were made at Culumbuo, Dayten, Cincinneti, and at.
Louisville whers there was a delay duc to unreported Army traffic in the
Nashville area, . The flight departed Louisville ‘at 9:11 p.am. CNT 2/ and
arrived at Nashville at 10:25 pe.  Here it was rcfucled to 375 y:llons
of gasoline which was meore than ample to negotiate the fllght, and -
took off at 10348 pem., clearsd to Memphiis with Littls Rock, Arkansus as
an 2lternatn destination,  Accumulated delsys at the time of depurturc
from Lashville emountud to ons hour and 3€ minutes, The total gross ,
‘weight .of the aireraft when it took off from Nashville was 21,509 pounds,
which was well within the zllowsbly weight of 25,200 pounds. Flight 63
was oripgin:lly clearasd to cruise at 6000 fout from Cleviland to Memphis,
witn intermedizte stovs,  #hals on the greund at Mesnville, American's
‘metcorologist advissd C,ﬁt’in Dryzr thit he would have & butter wind at
4000 fuot in procesding to Momphls., It wes presumad therefors that -
the cuptuin would clinge his flight olun to 4000 feet. At 10152 pun.,
approximately four minutes after toke-off, the flight contacted Nashville
and reported passing threugh the 3000-foot sltitude level, and about
10:59 pem., it reported cruising at 6000 faut. Waen this report vas
received 1t beeoms covideat that ther: hod been some misunderstunding,
vhersupon Atlnta ATC approved ti: €000-foot lovel and 'such approval
vice transmitted to the flight by Nushville <t 11:03 pema At 11:06 pum,
the flipght called N.shvillc and requssted @ change in £flight plun, to
eruisu at 8000 feoob. Ab 11:08 pams., Noshville eontacted the flight as
followss "Atlantd ATC apnrovzs €000 fuot e M.shville boundary,.®
Memphis slso tronemitted to the flight the following message:s  "Wemphis
ATC cleurs 63 from Atl nte boundary to Mimnh's tower at £000; fuet M '
Nothing further was hourd from the flight until about 11:17 PeM. When
the radin opurttorg of fmcricints stutions b tanohis, Neshville and -
Johnson City, Tenncssoo huard @ volce, which was rucognized. as that of
Cuptuin drycr, call Yemphis, identify the £lipht nd continue shouting
into the microshenc, tulking o loud and so fast tiuat none of the short
masetpe vias intellipidble,  Flight 63 wis then 2ck.d by Johnson City to
Wrepead tronoedssion, ropeat mors 510v1J % el Momouls. recorded the
MoSHLrS 5.0, "Tncemploto rentacet, unubls to distinguich remurks.t
Nothing further wos h.ord and Jll subscquent efforts by Mcemphis, Fort
Woblh and Fashvills to contact Flight 63 wers unsuccessful,

/ ) . .

2/ K11 timus rofurred to hereinaftor are Central War, unless spocificd
othemilse
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‘Weather s broadcast te “hs [1ipht in the clear by ! m*m‘mié,
Nashville, fort “orth, Little Lock, Johnscn City and New Yerk . 101 -
] thé pave, Cotobor 15 to 3: 43-" ey October 16 | Co

A] Llough an organized scarsh mg imun-umteo and contlnued throug
c ot the nirht, the vreckage ~ms Giaocovered accidentally about 8;00 az.x¢ .
Octobur 16 by a iorror engaoed in # routine chore, and who lived aprroxi-
mrtely three~fourths of a'mile from the scenes He had not heard the
airp’.l.:r.ne the nirht before ncr wes e aviare that there had been an acci-
dente e drove to the tom of Srigley, about three riil:s dlut'\’lt vhere
a wborekcwcr notified officinls in N‘"ih"llle by telephons, -

Exoriina tion of the "“eclm ey A

Lo 2
“The o.:t.rcrnf'b fell on ’rho tl*n.cl’ly moded sou’chern slopo of o h:L'Ll
which rose to 2 helcht of about 75 fent, Exenmination of the vrrecl\c* ,
definitely indicated thnt the aircwraft desconded and struck the ground
osemfivst in A vertical attitude, . As 1t foll the risht wing crashed:
covmmrd between two trees, which were approximataly 45 feet in heiiht,
the vnoer surface of tho i ‘nr' scraning the bork from ore of the trees
» for = dJistonce of about 10 fee‘o, neasured umrard from the base, Small
upner branches snd twies were sheared from both tizes, In relation to
those trecs the ving wms found In zuch a pesition that clearance to each
of the trecs vas loss than ons feot, vhich wms -positive indication that
the alrcraft descended in a m"ac’oa.wll*‘ verbical attitude, . The right
wing vms collapsed from the le~iine edrse to the front spar in accordion
fas h:Lon, “hile the recar vortion of the ing hfvl'disinter:gratud. The left
wing tlp vng broken and bent bacil but remuined atinchad, . The center
section had roarted from both 122t snd right winas snd vas found =pprovi-
nntely 20 foot dovmhill from tho wngs.  The fuselnge wns entircly !
coll-pscd nnd disintegr-ted from the nosn section to, but net ineluding,
. the t-il: surfacess The toil surfreos were found lying dn top of the
o ceenter ‘sectiong. +It was indieated by warks on the ground thet vwhén the
~irvkone strack the sarth both engines were in their respective loc-tions,
The left engine eane to rost ab o weint apiroxinatzly seven feet dowm
the cmb xdenent rem the point ol first cortict with the pronnd; the right
on;:*.ne w8 i‘ounu at the peini of H‘m'xc’r,. Poth rere brdly broken ond
Srubikateds “There vas no cvidence of fire on, or in, any vart of the
adreraft before or after inpnet,  The tuo finrachute type A-2 flares vere
found detachad from the aireraft structuré and had not biem relcased or
discharpeds  The wrist - mtchas of the copts .in 2nd onc of the nassengers,
as well as the cleck fron the instruwiont pancl, indicated thi tliey had
storped at 11:17 -nd thids ovidencey ."-J.on,_, vith - the -Lost roadio nessnys,
satabliched ‘chn £l of the nccidonb. ‘

AXL porbs of the wirfrane, its instrureonts, onpines md accessories
vore accecuntsd for and vere found ot 1o scene off the accident nnd
“Lthourh they vere scversly d msced by dmneet, no cridence wms found to
ecstablich f1lure of ~ny nart of the ~drernft prior to impact, Sube
-seonent investication and exhwstive laboratory tests of the automatic

TN

s
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pilot, were conducted by a comnittee of American engineers and during
511 cf these tests al least one nembar of the Safety Bureiu of the
Board was present, None of these tests revealed fallure of any part

of the mechanism prirr tr impact, Investigaticn ~of known cagses cf
malfunctioning of autoratic pilcts in civil and. Millt?ry aircrelt over A
period of years reveals no instance in which such malfunctioning was not
overcerne by the pilst by overpowering its oneratlon or'by tno ‘disengage-~
ment by the pilot of the avtomatic unit, o

’ I‘{eather e . .,'b ‘ ’...

A reldflJO y-warm air mass ex1sued in Tennesspe durlng the forenoon
of Dcteber 15, “,le much colder polar centinental air prevailed
farther to the northwest, Thie colder air was moving southeastward
behind a e¢mld frent which extended from Arkansas through extreme
northwestern Tennessee-ahd intn western Kentucky, This cold fron
continued to.nove snutheasterly and passed Centerville and Nashville
about 4:30 pan, Showers, turbulence and fresh northwesterly winds
attended its passage, ¥ollewing the cnld front passage, fresh north-
west wind continued, tbe temperature fell quite rapidly, and the area
renained ¢loudy mlvh light shﬁwers ceecasienally mixed with snow or ™
sleet, Before the front passed, the freezing level over Nashville was:
at 11,000 feet and it had dropped tr about 2200 feet above sea level
the time of the accident, Very little turbulence was indicated alnft:
in the area after 10:00 p,m,, except that caused by the surface winds
which were confined to a h 1low l“”er reayr the ground,. Infermation now
available indicates that at the ti Plight 63 left Nashville light
icing in leoeal areas exbended om n? freezing leyvel alb 2200 feet upward
to an eleyation nf at least 6 ay from |

Nashville to approximately Ja Creek, Tgnnesscee, which . is abcut 120
miles southwest of Nashville,

e

fr

CLO feet- and along the airw
acks

Forecasts were 1adu,d by Arerlcan Metamroltgl or BJl‘n, 63 b
4303, p.e, 7:34 pom, and 1C:25 p,m, These were 1 ssued with the
kncwledge of the forecasts made by the U, S, Weather Bureau and beth
~forecasts were in clese agreement, The latest ope furnloued to the
pilet was the company. ferecast at 10:25,p,.m, R

The Teollerwing {orecast was 1ssu d by the compeny and was the latest
one available teo the fligat, :
L3

Terminals

Naghville, COvercast, ceiling 3000 to 5020 feet with cccasienal
Iower scattered cleouds, 1080 to 2C00 feet, visihility 4 te 6
milesg, licht smoke und fog,

;" . [ o
Memphis, Clear ceiling, unlimited visibility 4 to 6 miles,
light smeks and Lo,
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General

Nashville to llemphis. OQOvercast to breken clouds, ceiling 1000 to
2000 near l}ashville with intermittent light rain westward to
Jacks Creek, Cloudiness<will clear rapidly Jack's (Creek to
Memphis, Cloud tops near 7000,

Upper winds and Temperature

Nashville to Memphis, 2000 to 4000 feet - north-northwest 25 to
30 n.p.h., temperature 55 to 45 degrees, 6000 to €000 feet - wind
northwest 30 to 35 m.p.h., temperature 40 to 35 degrees, 10,000
feet - west-northwest 35 m.p. h., temperature 30 degrees,

Sequence Vleather Reports

, The nearest airways.weather reporting stations to the scene of the
crash were Nashville and Jacks (Creek, Tennessee, The reports made by
those stations were as follows: ‘ : . -
10:30 P, Nashville, Instrument, Measured 900, overcast, visibility
8 m1LVL, l ght rain, sea level pressure 1013,5, tenber ture 40, dew
point 3€, vind Wil 18, light gusts, altimeter setting 29.92.

10:30 P,lI, Jucks Creek. Unlimited, scattered clouds at 7000, visibility
8 miles, sea level pressure 1016.6, temperature.37, dew point 35, w1nd
7 9, altimeter setting 30,01,

11:00 » ‘.;. Nashville, Instrument, ‘teasured 800, overcast, visibility
8 miles, 1 ht rain, temperature 40, dew point 38, wind WNY 16, light
gusts, altimeter setting 29.90,

11:30 P.M, HNashville. Instrument. Indefinite ceiling 900, overcast,
v1%1b11 vy 7 miles, light rain, sea level pressure 1012.9, temperature

!

40, dew point 37, wind TN 18 light gusts, altimeter.setting 29,90,

11:39 2, Jucks Creek, Unlimited, scatterced clouds at 5000, visibility
8 miles, sea Izvel pressure 1016.3, temperature 37, dew point 35, wind
Vi 9, altimeter setting 30,00,

Witnesses

Signed statemunts viere taken from 20 residents of the vicinity,
vho heard the airnlane in {light, Only five of them actually saw the
flight 2t some time during the approximate three to four-minute period
prior to the crash. From the statements of thece witnesses the course
of the flipht can be cstimated with a fair degree of reliability. It
is apnarent that  the airplane had been on course end when dburd Was
flying at altitudes variously estimated by differsnt witnesses as
“about 5S¢ fuet,t Mvery low," "just above the heuse tops," and "so closc
it shook thu roof.® A large majority of the vitnesses secmed to
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believe that the airplane was circling, as they heard the engire noise
intermittently. It is apparent that the weather on the subject evening
from 11;00 p.m. to 11:30 p.m. was unusually and extremely spotty in
this pqrtlculer area. All but one of the witnesses agreed, that it was
either raining, sleeting or snowing, or a combination of {two of the
three conditions, in the neighborhpod of their homes. Two of the
witnesses helieved that the pilo% might have been experiencing some
engine trouble.

The flight was first observed approaching the vicinity from the
northeast and continuing southwest at an altitude of approximately 500
feet, by a witness who resided just south of Highway No. 100, 44-4/10
road miles southwest of Nashville and approximately 8 miles no*thoaqt
of the scene of the acc1dent. The flight was then heard or obssrved
in ranid succession over a ‘period approximated at four to six minutes
by the 19 other witnesses living in a rectangular area, the long axis
of which is approximately 12 miles, runnlng northeast~southwest and
with a shorter axis of approximately 4% miles. There were no knovn eye-
witnesses to the actual descent of the aircraft to the ground; however,

‘several vitnesses stated that they distinctly heard the impact. Their
statement s are believed very probable as these witnesses lived within

a radius of three—quarters of a mile from the scene of the accident.
One witness, a caretsker who resided on the Graham firport, Graham,
Tennessee, stated that he returned home about 9:30 on the evening of the
accident. He sgtated in part thst, "shortly after I came in the house

I was conscious of heavy rain outside . « « I estimate that 1t was a few
minutes after eleven o'clock when I got to bed. Shortly thercafter,

I cannot say exactly how long, I heard the sound of airplane engines.
The sound came -and went and geve me the impression that the airplane was
circling somevhere in the distance. I lay in bed and listened to the
sound for four or five minutes. The sound would fade and then return
and then fade again'... « « I-had made up my mind to go look as soon as
I heard it again, but I did not hear the sound of the motors again., I
regularly hear the sound of transport planes crossing my home and the
sound of the motors usually remains within the range of my hearing about
two minutes. The fading and returning sound vhich I have described above
was so differcent from the usual sound of an airplane crossing overhead
that I paid more attention to it than usual. It was my belief that

the airplene might be in trouble and was searching for Graham Field
(Craham Firport is an emergency lending field directly on the cours
being flowvn by Flight 63.) I am sure that I heard the sound of 1ts
motors for a longer time then I vould have if it had been merely
passing overhead . . . . Ghips flying over my house u°ually pass it
within e half mile. The airplene I heard Iriday evening was not, inmy
opinion, thet close to the house. My cstimate is that it was five or
six miles away." He stated thrt all of the eirport lights were burning
when he coime home end that when he reose the folloving morning, shortly
‘after five o élock, the airport lights were still burning. Subsequent
conversation Latveen the witness and investigators of the Bosrd re-~
vealad thet in h1~ opinion the flight nover did get as far west as
Graham. (The scone of the accident is epproximetely 43 miles due east
of Graham.)
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. Another witness, who lived abcut three-guarters of a mile from the
scene of the accident, stated, "I hear airplanes pass every day . . . .
I heard plane ncrtirvest of the house circling « « » o and it circled in
same place, I went back to bed and just then the nlane passed north of
my house going cust. I saw big lights on, shining bright, It was just
above the timbor, We live in the hollow . . . . ¥hen I saw it first it
was coming down and wes coming fast. He was coming down like he was
landing Jjust before he pulled uwp . . . . After passing the house I saw
the plane pull up fast. It sounded like it turned to southeast . . +
about 200 or 300 yards from py house, Couldnt't tell any difference in
motors vhen planc pulled up, T ran out on front porch when plane pulled
up and in akoutb % minute the noise of the motors stopped. When noise
of motors stopped I thought nlane had crashed, I went to btack of house
and looked toward eust to see if I could see any plane, but could see
none, I thought nlane was on ground but my wife said she sometimes heard
them go over and noise stop when plane passed over the hill,n , ‘

Careful consideration was given %o reports that a free barrage
balloon or a cable-controlled balloon of some type was observed near
Grant, Tennesuec, cn October 13, and also one that was reported seen on
the morning of October 16, akout two miles south of Berry Field,
Nashville, Such derelict balloons could constitute a serious hazard to
an aircralt, especlally at night or during instrument weather, The
. history of the time and place of the escape of these two talloons, their
probable course and the t¢up and place of their recovery vas tnO“oughly
investigated and there were no indications that either of them could
have been in the vicinity of the accident

Americants Assistant Directer of Maintenance and Overhaul testified
that NG 160C8 was not eq juipped with either wing de~icer equipment or
proneller de-icer fluid, and added that this.equipment is removed from
their airplanes for operations during the summer months. ‘hile the
program of re-instzlling the de-icer eguipment for the fall and winter
had started, the work had not been accomplished on the subject airplane,
He added, howsver, that the carbureter de-icing eauwipment was installed
and opcrative as this Liulrmvnt remains installed the year round,

Stutemsnts from five American pilots and three Army pilots, who
had been flying on or near the route ot various times from approx1mately
an heur before to two hours after the accident, indicated. that they
encountored icing conditions at altitudes und‘r 8000 feet in varlouq
forms und depross,  None, howuvgr, congidered it serious enough te
causc trouble. Seme roported rain, snow or sleet with the temperatures
as low us 259, One Army officer, {lying a B-24, revorted that icing
vias first noticed on his windshicld and that it continued to form, w1th
the acerction becoming greatest somewhat west of Nashvillse, He was
procieding at an altitude of 6000 feet and reported that nbout 40 miles
west of Nashville the condition scemed to diminish somewhat, He reported,
how;v,x, thint up to this point sufficient ice had accumulated to
cut his airspoed down 10 to 15 m.p.hs and to cause some vibration of
the plure, He reported that he also had oropeller ice but that it
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vibrated loose when he increased his r.p.m,- All but one of the other
flights referred to reported light rime ice, some experiencing it on
the airplane and windshield, -

Cn Saturday, lfarch 18, 1944 ,”the public hearing on the subject
accident was reopened at New York, N, Y, in order to take the testimony
of American's radio operators who were on duty at Nashville, Tri-City,
Fort ‘crth and llemphis at the time of the accident, and from whom
depositions had already been taken, All of the operators were positive
that the radio message they heard about 11:17 p,m, was coming from
Flight 63 but only cne was well enough acquainted with the voice of
Captain Dryer to be positive that he had done the transmitting. The
other three operators could not identify the voice, Two of the
operators could not recall any words of the message other than the
identification; One had the impression that the word "ice" was included
in the message, while one believed he remembered some part of the
message which included the word "control" or "controls,M

From the testimony of the radio operators, it was apparent that all
of them heard the message being broadcast from Flight 63 in a very rapid
and garbled fashion and in a high excited pitch, The .radio logs of all
the four stations were in order,

-Findings

Pttt & Naniy

. '

1. The accident cccurred-near Centerville, Tennessee, about
11:17 pems on Cctober 15, 1943, and resulted in fatal injuries to six
revenue passengers, three members of the crew, and one airline captain
who was riding as a non-revenue passenger,

‘ . .

2.7 Awerican's Flight 63 originated in Cleveland, Chio, with
Memphis, Tennessee, as its final destinaticn, It departed from
Nashwville at 16:48 p,m,, having been cleared to Memphis, with Little
Rock, Arkansas, as an alternate destination, in accordance with company
procedure, ’ '

3., At the time of the accident, American held certificates of
public convenience and necessity and an air carrier operating certifi-
cate authorizing it to conduct the flight, Both certificates were
currently effective, '

Yo Captain Dryrer ond First Cfficer Brand held proper certifi-
cates to perform their duties on the subject flight,

. “Toire was no-evidence of mechanical failure of any part of the
airframc, its engines, prorellers, or accessories,

6, The oreration of Flight 63 was apparently normal until about
11:06 pom, when the light requested a change in flight plan from 6000
feet Lo AOOO feet, ‘
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, 7. Two-way radio communication had apparently been satisfactory
until about 11:17 pem, when the fligat 1n“tlated a radio contact to
Memphis, which was, excevt for its identification, unintelligible.

8. The weather forecast by the United States “Weather Bureau in-
dicated that icing conditions could te expected over the route above
the 8000~foot level but such conditions were not anticipated by the
Weather Bureau telow 8000 feet, American's forecast indicated freezing
temperatures above 9000 fect., '

9. From the radiosonde observation made at Nashville at 11:00 p.m.
the freczing temperatures actually extended upward from about 2200 feet.

10, The aircraft, although in an airworthy condition prior to the
accident, was not equipped with wing or propeller de-icers,

METECROLOGICAL ASPICTS OF THIS FI.IGHT

Lowest freezing temperature was forecast for the subject flight
at 8000 feet by the Weather Eurean and at Q020 feet by the company
meteorologist. Icing was forecast by the Weather Bureau above 8000
feet, The invasion of a cold air mass uuually starts as a shallow layer
on the ground followed by slowly increasing depth. If, for examulJ, the
temperature at the ground in a cold air mass is above f“ecz g and the
Tfreezing level in the cold air is at 2500 feet, then no free 1q
temperatures would be expected aloft in the cold air until t ~depth of
thée cold air had exceceded 2500 feet. As the top of the cold air mass
continues to rise all temperatures betveen the 2500-foot level and the
top would ordinari 1v e freezing or lower.

In the case of the subject flight the Company and Weather DBureau
meteorolozists evidently velieved the cold air had not vet reached a
depth that included ‘"’fZLN"trmw\rﬂi we in the upver porticn. '
Furthermore, 1f the cold alr wes adwvancing according to usual Dattern,
as presumably thoy belisved it wus, it should Ha ve tdxon considerable time
for the top of the alr mass mile
During this period, tomperaturss vore cxpccted to romain abova freezing
between the top of the cold air and 2000 fect,

A sounding was made at Nashville at 11:30 p. vhich showed that
the cold recplaced the varmer air to a LLn“ aLtlt[on 7ithin an extremely
short time resulting in below freezine tempsratures at all altitndcs
novard from 2200 fect, This 1nformation was not available in time to
be voend for the subject [1ishi, Subseqnont study of these conditions,
while shoring probability of icing in some form, did not reveal condi~
tions thought at thet time to be neccssary for severe icine, More .
recently there came to our attontion the results of a covermmental lcing
rescarch progsram in which the Sleather Bureau collaborated and the
validity of present day “Cing forccast theories wers more thoroughly
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tested than heretefore, As amsult it was found that severe icing is
not only possible tut nrobable in o metecorological situation such os
exlsted in the Nashville area at the time of the subject flirht.
Hoviever, duc to extreme variability of icing, both as.to area 2nd to
time, no tro flights are likely to cncounter it in the same degrec ard
in the same location, :

CONCLUSION

In the subject flight, the pilct was advised by the company
meteorologist that the best winds ireuld be found at 4000 feet., Capbaln
Dryer did not choose to use that altitude and went on up to 6000 feet,
Thile he did not give any reason therefor, the most loglcal reason
appears to be that he was wvorried by below freezing temperatures and
potential icing conditions, and believed he vould be in above freezing
tenperature at 60CC feet. 'ind conditicns were expected to be less
favorable ahove 4C00 feet mnd could not account for thé change to-
higher altitude, Soon thereafter Captain Dryer asked for a change of
flight plan to E00C feet without giving a reascn, Apain, there secms
to be only onc logical reason, namely, that he found temperature and
potentinl iecing conditions no better at 6000 feet mnd believed there
still remained a lsyer of above—freezing air betveen the 6000 and 8000
feot levels, He provadly felt he could avoid possible icing hazards
by flying at around CC0 feet, As the aircrzft vms not equipped with a
recording barograph, it could not be determined nor is it believed that
the flirht ever orrived at 8CC0 feet as the r equest vns made only about
11 minutes prior to the accident, Hovever, it appears probable that
sorcrhere around the 600C-foot altitude, or somerhat above, considerable
icing vas encounterced, and having no mechanical aids to dissipate ring
or propcller ice, the pilot found it necessary to make 2 raonid descent
to low altitudes vhere, as he probably re-lized by thot time, the oni
above freezing temporatures existed, ALl evidence from the witnesses
on the ground indicated that the flizht circled and mancuvered ot very
lowr altitudes in the vicinity of the ~ceident for soeme four to six

minutes, Basced on the apnrox distnece covered, this estimated tine
scems probable, This vould i

; te that the descent from an altitude
estimated as 6CCO feet or more foet wos quite rapid and was made in some
five ‘o soven minutes.

Meteorelogical conditions i~vorable I'or corburster icing existed
througzhout the flight. It docs not aprear reaszonaible that carburetor
icing could have develeoped during the climb due to the additional engine
hent available, tut assuming that severe icing was encountered on the air-—
croft and propellers at the menk of the ¢limb, it becomes entirely possible
thet only partial clearance of ice on propellers was cffected, forcing ro-
duction of pover =nd ropid descent, This condition could cccount for
“the crow being too busy te report having taken on ice and the desceont
under rartisl porer, and difficult control could huve mude it pessible
for corturctor ice to develop., After bresking cut below the c(verenst
and reaching o temperature slizhtly sbove freezing, some loss of aire—
eraft or propeller ice, or both, may have taken place, as it apnears
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From statements of witnesces that further loss of altitude was quite
graduzl during the tine the plare was seen. daring this time below

the overcast, Santain Dryver Lad his landing lights on, which strongly
suggests L‘du he could not climb and possibly coul“ not maintain alti~
tude., It is logical to b0l10vn that he was uvsing the lights to assist
him in avoiding obstructions and to make a landing if forced to do so.
Due to the indications that continued lack of nower to maintain alti-
tude existed, probably as a result of carbur retor ice plus any remaining
aircraft and propeller ice, he was forced to pull up or attempt to hold
altitude as his only cha non to escape inmediate collision with trees on
the hilly terrain. In so doing the alrpiane stalled, as definitely in-
dicated by the vertical ancle at witich it dived 4o the ground. It is
not conceivable that a pilot of Dryer's experience would stall the alr-
plane, or allow it to stall, unless conditlons and circumstances existed
over which he had no control.

Inability of the aircraft to goin or maintain altitude dus to
carburetor ice or propeller ice or wing ilce or some combination of these
3

icing conditions while over terrain and in veather unsuitable for an
emergency landing. ’

.. CONTRIBUTING FACTOR

Weather conuib~54s which, had their nature been anticipated,
should have precluded the dispabeh of the flighi in an alrcraft not
opetile

equipped with ring ov pre or delcing equipment,
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