Adopted June 12, 1941

Releaged June 13, 1941

REPCORT OF THE CIVIL AERUNAUTICS BCARD

0f the investicabion of an accident
involvang cival aircraft of the United
Stazes N0 28394 which occurrsda nsar
atlanta, Georgia, oa February 26, 1%41.
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I.

CCWDTICT OF INVESTIGATICN

An accident 1mvolving -ireraft NC 25394 occurred in the wicinity of

1/
Atlentu, Georgia, on februzry 26, 19ul, cbout 11:50 r.m. (CST), while the

aireraft was oper.wtiar in scheduled car carrier service betreen uwev York,
Kew York, and Brownsv;llé, TeXes, as Trip 21 of fastera Air Lines, Inc. The
aceident resulted in the dsstruction of the airplasme, futal injuries to five
pissengsre wnd th.es members of the crev, sericus 1njurises to five passengers,
and minor injuriss to three pissengsrs. Although the sccident occurr:zd at
11:50 perte, th: wreclmzgz wos not located until .-out 6:30 a.m. the next norm-
1ng. The Wienington office of the Civnil seronautics Board (herein.fter re-
ferrsd to ws the "Bord") sas officiclly notified of the accident «bout 8330

(EST) %hat morning.

InspeeTion und Preservition of the Wreekage

Immediately after receiving this notification, the Board imitiated an
wmvestlgaetion of the gcecidesnt in accordance »1th the'prov1slons of Bection
702 (&) (2) of the Civil Acromautics Act of 19383, as smended (hereinafiter
referred to as the "2ct”). Accident investigators of thes Boord arrived °t
the aAtlenta Municipzl Airwert on the aftsrnoen of February 27, 1941, and im-
nediately proceed=d to the scine of the fcecidomt. In wccordence with instrue-
tions of the Bourd, th2 dueged arrplane hed been placad under guard and the
airpleone hod not been disturbed except to the extent necessary te remove in-

Jured perscns end turgo frem the wreckoage. Upon arrivel, tne investigators

took custody of the vreckoge end begen their inspection.

1/ All taimes usced herein ore Central Standard Time unless othcrvise andicated.
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The engines, propellsrs, and tertain other parss of the airpleane
were removed from the scene of the accident. and shipped under sezl
by common carrier to Eastern Alr Lines' maintenance shop at Miam,
Florida, so that z more complete inspection might be made of them.
The disasseubling and inspection of the engines and other ecuiprent
at Miami were done under the direct supervision of the Board's power
plant engineer. After the inspection of all of the parts of the zir-
craft was completed by the Board on March 8, 1941, the aircraft was

relezsed to Eastern f2r Taines.

rublic Fezring

In connection with the investigation of the acecident, a public
hearing wzs held at Atlanta{ Jeorgia, beginning on March 6 and continung
through March 9, 1941. G. Grant Mason, Jr., one of the five members of I
the Board, was designated by the Board to preside at the hearing., Fe
was assisted by Robert W. Chrisp, Attorney of the Board, who acted as
Associate Examiner; Jerome Lederer, Director of the Safety Bureau of the
Board; Frank E. Caldwell, Chief of the Investigation Division of the
Safety Bureau; Paul A. Garezu, Air Safety Specialist in Mesteorology of
the Safety Bureau; and James I, Psyton, Investigator in Cherge of the
Atlanta Office of the Safety Bureau.

A1l of the evidence availsble to the Board at that time was presanied
at the hearing, Testimony was given by forty witnesses, including wit-
nesses from the vieinity of the accident and experts in varlnushjgéﬁucﬂ‘
subjects, and fifty-seven exhibits were introduced. The depositions of
seven persons who were passengers on the airplene at the time of the ac-
cident were read into the record st the hearing. The other surviving
passenger, Captain E. V. Rickenbacker, President of Eastern Air Lines,

was in such a criticzl condition that 1t was impossible to obtain 2
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deposition frem him befere the close of the hearing, His depesitaion
was obtained, however, oa March 23, 1941, and has been made a part
cf the record of the hesaring.

Mrile the Fxaminers and the representatives of the Safety
Bureau were the only ones designated to esk cuesticns directly of
the witnesses, the Presiding Examinsr, acting under instruction of
the Board, announced at the opening of the hearing that any person
who had any evidence, questions, or svggestions to present for con-
sideration .n the proceesding might submit them to the Examainers.
Fifty—one written cueztions were so submitted during the hearing.
Every questzon submitted was asked unless the subject matter of
the question had previously been covercd by the testimony.

Upon the basis of all the evidence accunulated in the investi-
gation and hearing the Beard now makes 1ts report in accordance

with the provisions of the Act.

STMARY AND AWALYSTS OF TVIDENCE

Lir Carrier

Eastern Air Lines, Tnc., (hereinafter referred to as "Eastern'),
a Delaware corporstion, was operating at the time of the accident
as an air carrier under currentlv effective certificates of public
convenichce and necessity and air carrier eperating certificates
tharetofore 1ssued to it -ursuznt to the fct. Eastern is authorized
by the certificates of public convenience and necessity, pursuant to
vhach Trip 21 was operating, to enzage in air transportation wmth

respect to persons, property and mail between the co—terminal points
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Newark, New Jersey, and New York, New York, and the terminal point New
Orleans, Louisiana (designated as Route No. 5); between the terminal
point New Orleans, Louisiana, and the terminal point Houston, Texas
{designated as Route No. 20); and between the terminal point Houston,
Texas, and the terminal point Brownsville, Texas, and between the termi-
nal point Houston, Texas, and the terminal point San Antonio, Texas (des-
ignated as Route No. 42). The certificate for Route No. 5 designates as
intermediate points Washington, D, C., Charlotte, North Carolina, and

Atlanta, Georgia, among others,

Flicht Personnel

On the flight in question, the crew consisted of Captain James A.
Perry, Pilot Luther E, Thomzs, and Flaght Stewsrd Clarence Moore.

Captain Perry, sged 20, had scecumuleted a total of approximately
£,193 hours of flaght time and was the holder of airline transport pilet
certificate No, 9524. Since his employment by Eastcrn on May 15, 1937,
he had accumulated 3,268 hours, of which approximetely 838 hours had
been as captain in Dougles DC~2 and DC-3 type airplancs, His last physi-
cal ex=mination reqired by the Ciwml Air Regulations, which was taken
on December 18, 1940, showed that he was in a satisfactory physical con-
dition. Captain Perry, in addition to actual experience, had been given,
from time to time, flight checks under simulated instrument conditiouns,
Company records indieated that he was & vwwell-quelified and proficient
pilot.

Pilot Luther E. Thomas, aged 31 years, had accumulated a total of
approximately 806 hours as copilot 1ith Eastern on DG-2 and DC-3 zir-
planes and a“q the date of his employment by Eastern his total accumu-

lated flight time had becen approximetely 2,459 hours. At the time of



the reeident he held comncrezal pilot cervaficase Ne. 10926 +-ith an in-
strument r-+ang.  His Llost paysieal exoriinat-on requircd by Lhe Ciwil

Iar Regulations wzs gilven on February 26, 1941, by @ medical officer of

tne United States Avmv 413 Corgs st Mitchrll Fanld, Long Islend, New York,
end showes him 6 be 1n = satisfrc.ory physical conditaion. He had ban
ernloyed oy Efsturn sircs February <4, 1940, and hefore entering or has
duties, hiv ccmpleted th. regrlar company trein-ng course for pilots.

Prior to losvirg T2dvardiz Firld on the dvy in qucsiion, Captain Porry

had reccived sbmit 1-1/2 hows! ch-ck time 1n instrument operation during

! g ~La D

the afterncon.  Thie, clve the Llight time or T"rip 21 betvern New York and

atlenta, tas bhis totzl flaent tim: during the 27 hours preccding the accidun!

Thus. 1t =orcurs from the cvidence that both Captain Prrry and Pilot
Thomes were physizall- owliilzed ond held the nroner certificotes of

competency for the flich: snd equirment invelvad.

Arrrli-re and Fguipment

Alrcrafy NG 2922 wns » Douglrs [lodel DST ranufactured by the

Tk oA + 4

[19]

Deuglas faircreft lorcoration of Sants ¥Wonica, C:lafornis, ond was pur-
chased by Eest-rr on Ootober 11 1940, Tt was poror~d by two Wright
Cyclone GIORA engines c¢~ch ratea at 1200 h.p. for te2ke-olf, snd was
equippes with Hamilten Sorndard hydromatic provcilors. The hup model of
these prowcllers was 22E50-189 nnd the blade design of both propeolilers
wes 61534-~18. This mooel mairceraft snd 1ts equirment hnd becn cpproved by
the Civil Aercnautics Zuthority for air carrier operation over routes
flovn by Eestern for 28 vassengers and a crew of four. This particular
cirplane iroe conveortible into berth scetions for use at night. When so
convertcd, the Alrplene cirricd 2 normal complement of 16 passcngers.

The 2irplens, as eguipped maith de-icers, had becn certificated for

operation with 2 standsrd gross weaght of 24,546 pounds »2nd A



provisicncl gross wveaght of 25,346 paunds.‘%/ At the taime of departure
of Trip 21 fr-nm Washmgton, the gross veight of the -circraft was ap-
pro¥imotely 25,322 pounds including mail, carge, 650 gallens of fuel,
44 gallens of e11, 13 passengers °nd a crew of three, The record furthr
shows thot the s21rpl-ne vas loaded in nccordznce vth the current approwt
loading schedule prescribed by tiae Cuvil Aeronzubtics Ldmnistrntlong/ whach
was attached to the arrmerthincss certificate of the airplane.

The airpl-ne sznd its cquipment had roceived the overhauls, perzndie
inspectiens and checks vhich are provided for in company proctice ond ap-

preved by the Cive1l jer-nautics Administration.

Higtory of the Flaisht

Eastern lir Lin.s Trip 21 of Februzrv 26, 1241, criginating at L:*Guarm
Ficld, New York, Ilew York, and cperating »s 2 scheduled air carrier fronls
York to Brownswalle, Toxes, with intormedirtc steps at Washington, D. 0,
Atlanta, Georgin, Hew Orloans, Louwisisna, =nd Houston, Texas, was dispatche
12 Washington, D. C., abrut 7:18 pom. (EST) and took off at 7:21 p.n. (&I,

Prior to devarture~ fr-m LaGurdia Field, Coptain Perry, with the ssae
tance of the company flight dispatcher ond metecrologist, prepared a fligh

plan for the trip from New York to Atlant~. This flizht plan wes based on

2/ The "stondard gross weight! of =n alrplanz is the mryaimum a2llowable gros
weight Tor landing, ~hile the "prowasi~nal gross woight" of an airplame.
the maxaimum alloweble gross weight for tske-sff., When an airplane toke
off At 1ts mexmmum provisicnzl gress weight, the weaght of the airplen
must be therenfteor reduced by grsolizne consumpti-n ot east to the staw

« dard gross weight f5r landing pri-r to arrival at 1ts next scheauied sip
Tf sufficl nt rascline Wip n £ Don coreuted Letoeen S1re of taxe-off
and any emergency landing, gasoline can be dump:d by th. use of tested
and approved dump valves 1 order to r2duce the total weight t- the
rrevad gross weight for landing. At the time of the 2ccident the wagh
of the airplene had been reduced since 1ts departure from Washington,
D. C., to well bzlow its authorized standard gross weight.

g/ & loading schedule for an aircraft provides for distribution of passen-
gurs, cargo and fuel in such menner as to maintan the center of granty
within approved limits.



-7 -
weather reporis 1csued by the United States Weather Bureau for wvariouas
points along the route. The weather for the llew York- Warhingtan area per=-
mitted contact flignt. Wectner conditions 1n the Washington-Atlanta
trez 1ndicated thet the flight would sncounter & genesral lowsring of
cerlings as 1t progressed southward. The terminal forecest issued by
the company's mastesrclogist at Atlerta i1ndicated the conditions at 4Atlanta
toe be ". . . overcast, occasional light rain and tight fog, ceilings be~
coming 200 to 500" after C:00 p m. (CST). The airway weather report for
Atlanta at 7:35 p.m. (CST) ras "contact, cenling 1,100 f£-=t, overcast,
msibility s1x majes, Iimht rain, iempersture L&, dew poaint 33, wand
east 12, baromster J0.03". Ihice reoorts indicated that the weather wes
et thic time above the r.oguired minimums for landing down through but that
en wnstrument approach vovld be necesrary on arrival et Atlanta. All sub-
sequent weather broades.ts wors svaillable to the trip en rout:.

In The flight plan Cherlotte, North Carnline, was designated 4s «n
alternate termainc) on this trip in aceordance 2 th company procedurs. The
veathcr &< this point at the time of departurs from Iew York -as sbove the
mnimues requir.d by the company coperations menuul for an alternate t1rporst
and was =xp2cted to remzin, cnd did remain, above these minimums until after
the flaght ves scheduled to arrivs at Atlenta,

Ceptean Perry's flipght plun called for a eruising altitude of 4LOOO
fest inth cstimut-d flight tamss of on: hour @nd twenty-six minutes 1rom
New York to Bwmshinrton and of thres hours and thirtv-tvo minutcs from
hesnington to Atlantes., The flaight proceeded from LaCusrdia Ficld to the
Vieshington=-Hoover Airport, Washington, D, C., in & routine manner.

On the basis of current weather reports along the route to be flown,

ths company flight dispatcher in chorge at Atlanta i1ssued autheority to
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clear Trip 21 for & non-stop instrumont flxshl from Washington, D. C.,
to Candler Tacla, Atlenta, usorgia. Thic clearance and flaight plan

4
were approved Ly lhe fiirmray Troffic Contrel -t Washington, D. C., and
Ltlanta, Ccorgrz. At Washington the aircraft was refucled to depart with
650 gall:b‘ns of gasolone which was sutficient for the trip from Wrshangto
Yo Atlanta ot nowmisl cruising po.er end, 1n crse of emcrg-ncy, provided
a sufficient rescrve to return from Atlcnte to Cherlette, the designated
alternate tormanal, crravaing 2t that point with more than 45 minutes fuel
remainivig 1n the tenksg.

Trip 21 denirtod the Woshington-Hoover Airmert =zt 9:05 p.m. (EST) and
reported over lhscon Snranst, Maryland, tn. first check point, at 9:22 p.n
(EST). A4s thc flight procecdid scuthward towrard Atlanta, itec positions
woere given by rodio ov.r "fixps”i/ﬂt Nachond, Virginin; South Bosten,
Virginia: Greensboro, Nerth C-rolinaj; the Chorlotte, North Garolinn, redw
range intersectiorn; ~atl Svert-nburg, South Coroiinia. These mescegrs were
all reccaved and ac'melcdped by (ibhor the compeny radic operater at
Weshington, D. C., or Atlantsa, Ccorgza. The pesition reports sacw that
Trip 21 pssscd over these vorious fixes withar three minutes of the
eatimat-d tame shown cn Crptrin Ferry's flaght pl-on. Just prior te
rcaching the Stone Yountoin fon markcer, vhich is locetod on the northeast
leg of the Atlents redio reonge 17 mulos from th: Ltlsnta ronge statlon, the
compeny rdic operaher 2t Atl-vpte called Trip 21 and =dvised: "BEAL Trip 21

r

clesred to Atleanta Towvcr. MNumber onc tc 2nproach. Chonge $o day ﬁrequencﬂ

4/ Tnr. Airwey Treific Control staff, a p2rt of the Civail Acronmutics Admr
istration, rcoulatis the flow of traffic over a civil Airway during -
strument reather conditions 1n order to eliminatc the possibilaty of
collision betreom ~ireraft. Before flving on a civil airway under in-
strurent w_atier conditions, approval must be sceured from Airway Trafflr,
Contrel for the {light, inclurdrnz the Altatude al whicn 1t 15 to be floud,

j

5/ Points at which the .xsct positicn of the aizrer~ft may be determined oy
radio, e.g., A fan marksr, a cone of sileace merker over a radio rarge
station, or en interasction of redio ranges.
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This cleararce had bea2n recsived by the compiny radis op.rater from the stlante

o

ary lraffis C ntral offies aad s relayed £~ the pil-t. Trip 21 cekanws

ledged recoipt of the metsege. jt 11:78 pom., Trip 21 colled the ecnmpany radio
rerot-r ot Atlunta cad reportod "Possing over Stone hMountsin, Geormin, . . .

deseinding." The B.L r-dic .pzr tor ot Ltl-nts aclmewl.zed ruesipt of this

%
messege and 1n turr zive Trip 21 o Kollsnen cltimeter riadiaas F 23.94 und

iy

the £oll~mng * .sther rencrc: "CUeiling 300 . . » vasibility one male, light
174
rein, light fog, cerling variadlo from 200 to 500 f:iot, Trip 19 reported 1b
8/
200." frip 21 repz-bid the Kollsman reading and acknowlsdged raceipt of tha
s/

ressaze.  Irip 21 thon c.lled the ntlante airpirt eontrol tower and trins-

mtted the fellrwingy nssenss: "L Tris 21 © atl.ata Tower - ~ver Stongz

10/

Fountaan 11-37 porm. meding epnroach, Will give you ¢ enll avsr range station”
The atlonta ewbr:l tover -ecknrmledged recsipt of the mess.pge wnd transmitted

the surfice wind os "Carfice northsast 10."  Trip 21 acknwlidzod receipt of

¢/ The Civail Lir Regul 4 rs (see. 0L.532(d)) roguire th-t .11 cir e rrier air-

T eraft be scuippsd wmth tio sltimetirs ~f the sansitave type. Bosteru uses
tn instrum=rt ka~n os Kollsmen. On Sustcrn (arer.ft barametric pressure of
"ne alftimztor 2s kzpt <1 seuw lovel pressurs which <llows the pilot to fly at
indicated ¢ ltituces J0ove s2 level. «Tior tc londings the burometric scole
of the ~tncr wltimeter 1s set t: corrospond wath o daplicete instrument on
thz “1irport vaich 1s <. pt set €5 snew zerce slev ti-n. This uwllows the palot
to land ©> 2 zerc recding £t that perdicular airport.

7/ Tri, 19 hod l.nded ¢ fov rinutes prisr +» Trip 21's wrriv:l over the Stone
Houmtain fen marker.

8/ wz:ther minimums preserioed an fee rdanes with the Cival Alr Rsgulctfions in
competeney 1ott:rs 1ssucd t Eistsrm by the Cavil Lercnauties Ldmainasdration
suthorized weather minimume for londing dewa through ot Condler Ficld,
Atlente, Georgriua, .s ceiling 300 fest, we malz vasikbilicy, diy or night.

9/'n1rport e ntryl towers are esrected and meintained by ruunicipzlities 4t

T various munieip'l c1rn ris for the purpose f rogulating the flow of troffie
in the vicinity >f th. carpsrt in order to eliminate the possibility of eol-
lision between <ireraft. These twers .ré normelly eguipped 1th rodio re-
ceivers tuned ty -ar earrier conp.nv froguencies s woll as to freguencies
used by military and prive tely ~vmoed caireraft. They usuolly are also
acuipped wath 3 trunsmitter vhich osperates sn 278 kilecyeles.

10/ Ssc sketeh of E-stern's instrumunt sppreosch procedurc which 1s incorporated
in the compony opsrations monucl.
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the message and repcated 1t as "Northecst 10, Thanks". Trip 2l
next reported to ths Atlents control tover <t 1l:44 p.m., flying at
1800 feet tbove st level ovir the Atlant. renge station, which 1is
located two miles southcast of the zirpert. The elevation of Candler
Field 1s 985 feet above s=a level. The Atlanta control tover acknow-
ledged receipt of this messege and again trunsmitfed the surface
wind as being northeast 10. The company radio operator &t Atlonts
then celled Trip 21 snd transmitted the following messazge: "Dis-
patcher sugpests you land straight 1n.“£/Tr1p 21 acknowledged rzceipt
of this mcssage. No further radio contaets wers mude waith Trip 21 end
when 1t failed to lind ot the airport within o reasonable length of time
the compseny's flight disputcher becume concerned wnd ot 12:09 c.m. re-
quested that emergency warnings be broede.st by th: srrvey Commumication
Svstem over the ftlente radio ringe. This request was complied with im-
mediately wnd as the trip wos st1ll unreported the communicotlions super-
visor ordersd thot the Atlsnta rudio rengs station be moaitored ot once

to dotermine if 21l coursss noro in prop.r slignment and 1f tho signals

were being transmitted properly. E.lacvang theil Trip 21 had been involved

11/ When meking on instrument approach from the north:ust at aAtlents,
Georgia, the normal proccdur. 2§ to pess ov.r the rodio range stataon
&t 1800 foet cbove sea level. A turn 2s thon medée and the pilot pro-
ceads out ths southeast l.g of the radio ranpc for ~bout two minutss

where o proosdurs iurn 1s made snd the ship 1s ther headed back along
the southecst log to the renge station. During this time o grudual
dzseent 1s effected rmd the a:irplanc passas over the rangs station on
the final approcch ¢t on nltitude of 500 feet above the level of the
airport. From this point o lot-down 1s made %5 o minimum suthorized
ceiling of 200 fest 2nd upen moking V:I.Sli“r.l eomtact with the ground
the flight, vith 2 northe.st wind of ten males per hour, can normally
continue stroilght ahecd and effect o landing on the sauthc-ast——northwest
FUnweys
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1n an accident in the vieinity of the radio renge station, Fastern Air

Iinos operotons porsonnel orgenirced 2 scorchains w-orty, vhich discovered

¥

ovt €:3C a.m. 1n 2 pine grove approxanately 5 wmailes south-

the v ckrgn 2
east of the radice rence stodiom, ~nd 7 miles scutheast of Candler
Tield.

Losrvoy of the wroclage doscloced thet, 1hele vrowveling in o
nerthorl;” cirection, aircra™t 7C 28394 nod first struck the 4cps of
three smill pinc bre.s zrowing on 2 knoll loe~ted 15C0 feot south of
the finel r-staing ploce. The loviet troe s strock =0 ar elevotoon
of Q15 fiet ohove sen larel, The tops of thesc trees vore breken off
and seversl con.l Tienes of redl glass u-re picked up fror the grovnd in
this ~ren, ardlcohing taat b~ lelt, or red, nevigatacon lieht 1as shob-
tered by ceoatach » ol tue trees. The aircraft apperontly ocnlinued an
en 2lmost level fligar wiztude eross 2 sm1712 vallcy in 2 northerly
directicn for -iproxurm=tcdy 1500 fest. There 18 2r open ficld 1n thas
valle s vnach 13 bordercd cn Lhe north aad cash by 2 thick grorih of
pinc and rorth of the {1214 the torrnin riscs gently for 2 distance of
several hundred feet. Hs the plene resched the nortneast corner cof the
f121d the richt wing tap struck the top of a poplar tree stonding on
the edge of the ficld. The _ownt of impnch with this tree was 946 fest
tbove sen level. The ~ircroft thon struclk several sceitered pino trees,

and finelly crashed 1n 2 thick rin- groeve.

Condation of Wrecknro

The axrcraft was complctely demolisncd. Both wings had been sheared
of I by rinc treews anureximotely cight inches in diameter and the major

portaon of the vrecksge wos Found about 35 fect from where the first vang
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had been sicared off The fuseglaze wos 1n an inverted positicn with

(_J

the right engire und.rmertia. The 1oft enginc was torn fror its nacelle
and was throm eprroxiztely 2C feet forsard of the major portion of
thc wreckige. The elevetai~n of the terrain at this point was 896 fect
abovae sea lcval.

Exrmnation waz mrde of thso wreckaga includang the engines, pro-
peilers, —nstrumcnts  redic equipment, controls and other parts of the
caircreft, by technical renresentatives of the Civel Acrongubices Bosard.
The resvlts of this cxominetion showed tast thore ves ro sorveturil or
nechenical f1ulure of tr2 sirvplonc trieor te the time 1t struck the trees

southeast of the szrp-rt. ¢2ded termninel of a turn-

i
]
ot
iy
[u]
o
:_‘L
cr
jny
"ﬂ

e

=

buckle connecting the dowm sil-ron central crble from the lelt ving to
the master bell-cronk uas fourd to be unserored and the two end throods I
1thn the borrel were scrioved. Towever, this turnbucxle wes submitted
te the Vataonsl Turcsu of St rdards for test vurpescs £ad 1t was dctermung
that 1%s cenhitzon 25 probably erused by impact leods irposed at the
tine of the crach,

A1 of the (vaderce “ndaicrtes that considersble wover wrs boing
developed fror ench cngin. ot tiae tame thc aireraft struck the trees
end the ground. The xenition switeh ~nd the master ignition switch "rere
found 1n the "on" position. The conditien of the engines and propellers a-
the extent of the cuttire of linbs snd trees by the prepellers andicate th

|

a normol srownt of peower fer thht stage of the instrunent approach wasbami
developad »t the tume of ampact.

12/
A barozreph chort  vhach wes found in the vrecknge recorded the

rs

12/ Section 61.341 of the Caval Air Regulaticns, which requires that all |
air carricr ~ircraft having 2 srose weisht 1n excess of 10,000 pounds
. used in scheduled sir tronspertation cof passengers be equlpped with
instruments for sutomntically recording altitudes while an flight,
was passed by the Beard on Februiry 21, 1941 and will become effective
on Jaruary 1, 1942.



- 13 -

alfatude 2t which the aircreft flew at f1l tires during 1ts fligzht from

New Tork. Tt stored a practically constant cruising altitude of 4,000

fret bztveen dew York and Vashington and between Washington snd the

victm ty of Atlanta. The chrrt also showed 2 normzl descont and ascent

7t Weshington end a sterdy descent in the vicinity of Atlante continuing

from approximetely the time the pilot reported over Stone Meuntzin untal

the time of tre crash. The chart contained no indication of any abnormal

operztion of the sircraft in the period preceding the crash. Fowever,

tre informetion containcd therein is not sufficiently exact to allow for

an accurate devrrmination of the zltitude of the circraft at any rerticular

location after its descent wes bezun 1n tne vicinity of Atl:ntc.lz/
In the vreckzze vore found two svnsitive type Kollsman altimeters

which kad bes=n torn from thz instrument pansl and lay pirtizlly buried

in mud, &n cxamnztacn of the barenctric scslc settings of these

altimeters 2t the scenc of the crash showed a setting of 30.33 inches of

mercury 1n altaimeter No. 0O31-2522 snd 29,92 inches of marcury in oltimster

No. 01-1366. Altimetsr WNo. 031-2522 was the one ussd in routs: fiying znd

was kept adjusted to sea level barometric pressure. Tris setting as sup-

plied by the United States Veather Bureau for the Washington station at

8:35 p.m. (EST) was 30.23, and as supplicd by the We~thor Buresu for the

ktlanta station 2t 10:35 p.m., (CST) was 30,02, Altimeter Yo. 01-1366

was the one used for instrument approaches and should have been adjusted

13/ The chart upon whch the altatude 15 registered hos such 2 small time
intervel scals thet 1t fa1ls to show exzctly the mansuvers of the air-
craft 1n the short prriod between the begioming of 1ts descent at Stone
Mountain and its subscquent crash. Tris period of 10 manutes embraces
ne more then an =2ighth of n 1nch on the scazle of the chart 2nd on en-
lsrgement only serves to disteort the size of the altitude linc in rela-
tion to the scale.
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for brrometric pressurc to r.ed zoro &t the airport of intended landing,
As previously monbionzd, the evadencc shows that a setting for this in-
strument of 28.94 .25 given to Trip 21 by Eerstern Air Lincs rrdlo opers-
tor at Atlantz, Georzia, 2t 11:38 p.m. when Trip 21 reported over the

Stone Mountain fan marker.

Conduct of the Flight

The dispatching of the flight from New York, Now York, to Washing-
ton, D. C., and from Washangton, D, C., to Atlents, Ceorgia, was in ac-
cordance with propsr procelurs, Clear-nce vas issued for contsct opere-
tions betw-on New York, New York, and Wazshington, D. C., and for instru-
ment oper~tions bpetucen Yashington, D. C., and Atlanta, Georgia, which
correspended mth wonther forceost for those perts of the route.

Investigation of all weather scrvicas involved disclosed that the
forecasts and other woather advice made available to Captein Perry prior
to departure were substentially accurate, The official observetional
facilities maintaincd at Atlant2 by the United Swies Weather Buresau
functioned in an entirely norm2l manner throughout the flight. The
observer on duty followed ot all times the approved practice and carried
out his dutics adequatcly. It further eppears that wenther reports were
broadeast regularly by the radio rangss along the route, including the
one at Atlenta, and that Captain Perry was fully apprised of all weether
conditions and changes therein along the entire route.

The evidence reveals that the radio range at Atlanta was functioning
in the proper manner during this pericd. Th.e range was monitored by ths ﬂ'.
Civil Aeronautics Administration’s communications stations immediately

after 1t became zppzarent that Trip 21 had experienced difficulty in that
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vicinity and fncre was no evidence discovered which woulZ indicate any
melfunctioring of ths rTenge, Furtkermorc, two trips of Eastern had,
curing that period, effected succrssful landings at Cendler Ficlé under
instrument conditicrs, Trin 19 at 11:36 r.n. ard Trip 26 at 12:46 a.a.,
and di1d znt repert aoything wrong waith the range.

Therz is nn evildence indicatirg any urusual facls affecting the

tie fliskt from Mev Tork to Warhirgten, D, C. From Washing-

O
th

operation
ton sorth 1t aprears thot the flircks pricszded 11 a normsl manner at
least unt:il several —arates beforve tiie grack, Radio co tzcts with the
flight 1rdicatsd thet coer=tions were beinz conducted in strict accord-
ance witn the fligcki plan and 211 of ths witassses asree thet the air-
crait was oweratin, in a nomal manner during t.e perini preceding ths
events directly luadirg up to the crash, Some of tho passengers, includ-
1ng Captain B, ¥V, Rickenbacker, <tated that thzy feli a slight shoek
mriediately precedanz the final impact, After this shock, which was
probably due ty tae airceraft brushing the tops of the trees located absut
1500 feet frem the print at which the plene came to rest, Captain Racken-
backer testified that ke arsse from his ssat =rd startad toward the rear
of the plane., Alusst sirultanecsusly e viclent maneuver of the aireraft
threw him frem his feot and while he was 11 a prons position the aircrafi
crashed in the pine grove,

Accordins to Eastern'lg procedurs, a normal let-down would have re—
sulted in the arrcraft beins at an altitude of between 800 and 900 feet
above the level of ths eirport at the place ~f the crash. In reality,

the aircraft, when 1t contactaed the trees, was at an altitude slighily
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below that of the Atlanta sirport. The crux of the question presented
in this investigation 1s the reason for the conduct of the operation
at an altitude so far belew normal.

The record contains no evidence of any mechanical or structurel
failure of any part of the sircraft vhich "rould account for operatiens
being conducted at an altitude so far below normal. Subsequent exami-
nation of all parts of the aiccraft gave no indication of any malfunction
ing of the engines, controls, or instrunsnts s-hach would have led to
abnormal operations. tloreover, the known facts concerning the cperation
of the alrcraft in the vicinity of itlanta lead inevitably to the con-
clusion that the crash cannot be zttriouted tec any rechanical or struc-

turzl failure, wath the possible exception of the altimeters. From the {

Il

Aoy

testamony of witnesses on the ground who sow or heara the airplane during
its flight out the southsast leg of the Atlanta range, it appears that
operations were beilng conducted 2t all times at an zltitude substantially
beloir normal. Yet, there was no evidence that the aircraft was in dis-
tress or that any emergency measurss were being taken at any time, The
standard aopro_ch procedure was followed and aconarently no attempt vas
made to shorten it. Clearly, Captain Perry was not attempiing an emergeng
landing at ths times of the crash for he had made nc usz of his radio to
indicate that he was in trouble nor dad he drop landing flares to serve
as guides during such a landing. In aﬁdition, the 2arcraft apnarently
traveled the last 1500 fest preceding the crash in practically level
flight and the condition of the .ngines and propellers as found in the
wreckage revealed that at ths time of the crash 2 nefmal amount of power PE
for that stage of a let-dovm-through procedure was being applied to the

engines, .
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Corsidzraticn hos been givca w the question whether 1c2 1n the
carburetors cruld heve contriouted te the weeadent. Aimesphiric con-
ditions on the night of Februery 26, 1941, at Atlants, Georgie, vere
such 28 t» make c-rburetor 1cing & possibility. Tae ground icmpersture
vs L0 degr-=s F-lurenrait snd the rolative humadaty veried from 93 per
cent n2ar the ground to 100 per ecent at 220 or 300 feot =bove the ground.
Under these crnditions, only eight degress Fabrenheit exponsinon cooling
1n the carburctsrs would have been necessary to form 1ce in then which,
in view of the moisture content in the cir, ves 2 distinct poscibility.
As foand 1n the wrackrie, the esrouretor hett contrels were in full "on'
positizn snd the earburetrr de—-icer velves werz both vartly ¢pen, Thus,
Ceptoin Ferry had snticinated ths prssibility »f corbureter icing eond
had tzken stcps te provent it. Ice in esrbureters of 2 sufficient extent
tc have enntributed to the aceident certoinly weuld heve been detect=d
by Captain Perry bzc-use such 7 m-rked loss of power vould heve boen 1m-
rediately foprr=nt. However, as we hove pointed cut, Captain Perry Jeve
nc evidence of knowledge f an emergency and tock no measures to combot
it. The probsbility - f the accident beaing due to loss of power from
cerburetor ice 15 31lso rafutrd by the fact that for the last 1500 feet
the plane is knovm to have proceedsd 1n practicelly level flaght and to
have crashed with normal pewer being develrped by the engines. Thus
all c¢f the circumstences surrounding the flight indicate thot carburetor
l1ce was not present, or, if present, wes nct of such # degree as tc be
a contrabuting fector in the accident.

hccordingly, 1t 1s vur belief that neither a structural nor
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mechaniczl feilure, nor the prosence of curburetor ice was a contribu-
ting factor in the crash, The frct that he wns operating 2t a dangerously
lcw a2ltitude due t0 ony of the frrsgoing reascns would have been ~pporent
to Ceptain Psrry if his altimetors ware reflecting the correct s1ltitude
3t the time, rnd he would bave teken some energency reasureés as ~utlined
zbove to have averted the crezsh. Acccrdingly, we must conclude that
Ceptain Perry did nrt know that he was flying 2t such 2 low altitude.

In order to bave flown =t such zn wnusually lew altitude wathout
knowing 1t, Captsin Parry must heve sither ignored his altiretcrs
eltogether ~r must have placed reliance upen an altimeter, or altireters,

which were out of order cr misset. It is inconcervable that he cruld

have ignored his altineters for in the psrformance of an instrument ap-
1
L]

proach he rust hove plrcud ¢~mplets reliance upoen his instruments.
hecerdingly, we zre 1lcft with only two alternatives, either that the
altimeter, or altimoters, by which cperatirns were being crnducted wers
out of crder, or thet cne, cor both, were misset.

Although subseguent exminati-n of the altaimeters revenled no
defect therein vhich had existed prior to the cresh, thot pessibility
cannct be excluded becruse ~f their drmaged conditacn when found. In
censidering the possibility ~f malfunctioning of the sltimeters, 1t is
necessary to predicete the discussicn cn two hypotheses: (1) That both
altimeters were ~ut of order; (2) That one altimeter was out of order.
On the zireraft invelved in the accident bcth altimeters were connected
tc the same static pressure linc; therefore, any defect zn this line

weuld have resulted in the snme crror being registered by both eltlmctmﬁ.%
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However, 1n this event, the altimetcrs would probably register the
static pressure prevailing in thc cockpit which would result in an
error which would net be sufficicnt to a2ccount for the accident as
it heppened. The posszbilify of any other kind of mechanicol or
structural dcfect being present in both altimeters, which would result
in both of them being erroneous to the same oxtent (1.e., indicating
an altitvde about 800 feet higher than the actual altitude) would be
a coirc_dence 86 extraordinary as to be highly improbable. Howevcer,
we have no evadence upon which to exclude defanitcly the possibilaty
of the malfunctioning of the one altimeler which was supposcd to
have been set at ~irport bozromctric pressure and upon which presumably
rellence was beilng placed in tne conduet of the instrument approach.

The only other prebable explanation i1s that the altimeter by which
operations were being conducted was not corrcctly sct te Aairpert baro-—
metric pressure during the conduct of the instrament approach. The
rceord indicotes that no error wes made in transmitiing the setting
from the ground station for the r~dic leg of the BEzstern radio stataon
et Atlenta and the testirony of the operator on duty indicate that the
correct barometric setting wrs given to Traip 21 about the time it was
over Stone llountain., This is substantizted by the testimony of Eastern's
disprtcher in charge of the flight who stated that he heard the corrcct
setting broadecast to Trip 21 end on ﬁgs own 1nitiative verafied the
setting tronsmitted. In reply to this message the setting wzs zcknowledged
correctly by cither Coptain Perry or Pilct Thomns.

However, 1t 15 not kncwn whether any adjustment was rade 1in the set-

ting of exther altimeter after reccaipt of lhis message »nd there romains
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the possibility that the instrument was not changed from the setting

cof 30.03 previously made #% VWashington. In that cvent the errcr would
have amounted to approximately 1,200 feet and wculd probably have
resuited in a crash at a much earlier stage of the instrument appreach
than that at which it actually occurred. Moreover, 1t is most imprecbable |
thnt some adjustment wes not made in this instrument after the Atlanta
Airport setting was broadeast to Trip 21 and correctly acknowledged by

a member of the crew.

As evidence of a possible missetting it should be ncted that the
setting of the altimeter by which opercticns presumably were being con-
queted as found in the wreckage was 25.92 inches, which was .98 of an
inch in error. This setting did not correspond with the barometric
pressure at any point en route. Such an crronecus setting at prevailing
temperature would have resulted in the altimeter showing an zltitude of
833 feet grester than was actually the fact. As previsusly menticned,
this instrument mry not have been set exactly as found in the wreckage,
especlally since the setting o>f the other, or route altimeter as found
wes 80 manifestly in error zs to indicate that the crash hed mzterially
altered the setting. Nevertheless, = setting of this altimeter approxi-
mately as found could explain fully the conduct of operstions preceding
the crash, providing the pilots failed to check both instruments for
their accuracy, and would also account for Captain Perry's absence of
knewledge of the correct altitude, and his failure to realize that he
was confronted by an emergency.

As heretofore pninted cut, it is not clear from the evidence which

member of the crew received the barometric setting from Eastern's radio



-~

- 21 -~
stetzen et Atlanta snd »cknovledgod 1t correctly. Nor is it clear
shether the altimeter being used during the instrument approoch was
meorrectly set or was not Iunciionming vroperly. However, in any
event, 1t was the rcsponsibility of Captain Perry, by virtue of his
pesition as captain in charge of the flight, to conduct 1t in accordance -
with the highest degree of carc which certainly would include cross- ‘
checking the two altimeters tc determane 1f both were correctlr set and
functzoning properly. Such 2 check would have been a simple matter, for af
votn wmnstruments were registerang the corrcet altitude the dafferonce be-
twecen the two readings would have closcly approxlmaéed the height atove sea
level of the Atlant2 Aarport, or 985 feet. If the airport altireter
hod read so incerrectly =s to rosult in operstions at an altgude ot
least 800 feet below normal during the instrument ~pproach, the two
instruments would heve resistercd very nearly the same a2ltatude. Thus,
it must be coneluded that Cepbain Perrv failed in his duty of adequately
checking the instrument prror to placing complete reliance on 1t during
h1g approach.

Athough Captain Perry by vairtue of his position was primarily
responsrble for the safe conduct of the flight, E2stern 1s not without
responsibility. Investigetion intc operating procedures revezled that
Eastern did not have a definately established cockpit precedure in which
the captain and the pi1lot checked with each other in the setting of
various navigaticn instruments and the operation of cockpil controls.

It 15 the responsaibllaity of 2irlines as common carrigrs of perscons,
property and mazl in the excrcise of the hichest degree of care to take

cognizance of the f~ct that perfection h2s not yet been achieved either
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in men cr equipment a2nd to anticiprte¢ as far 2s pcessible the cecur—
rence of human errcor or mechanical defect so that measures to prevent
them or aveid their potentially tragic effects may be teken. It is

the established practice of most of the major air carriers to provide

a definite procedure by which all essential instruments and emircls
are checked at certain specified times during operaticn, This is
usually accomplished by means of a check list upon whieh the instru-
ments and controls are listed and 1s sc frrmly established as to de

a matter of routine. Had such a2 formal procedurs be;n in effect at

the time Trip 21 was perfoming an instrument approach at Atlanda, =
routine cheek would have revealed such an error in altimeter reading

as appears to have been i1nvolved an this case, If, for some reason,

it hadret been possible for both cfficers to receive the setting relayed
from the field and thus to check the instruments, 2 compariscn of the
readings on the twe altimeters would have revealed a material diserepancy.
Howewyer, in the absence of a formal procedure, it is entarely possible
that an originally erroneous setting made by the officer who received
the message from the ground station could escape unnoticed by the other
officer. Therefore, even though Captain Perry did not adequately perform
the dutie= incumbent upon him by failing to check carefully the altimeter
settings before commencing a let~down procedure in complete relisnce
upont one of them, 1t is also apparent that Eastern Aid not exercise the
requisite degree of caution by failing to establish a cockpit procedur;
to guard against just suech occurrences as probably befell Trip 21 at

Atlznta,
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III.

CONCLUSTON

Iindings

Upon all of the evidenc. available to the Board at this time, we
find that the facts rclating to the accident invelving arwcraft~of
United States reglstry NC 28394, which occwrred ncar 4Atlanta, Georgin,
on Fakrua ry 26, 1941, are as follows:

1. The accident which ocecurred et approxametely 11:50 p.m. (GST) on
February 26, 1941, to Eastern fir Lines! Traip 2L of that date resulted
in najor damage to aircraft NC 28394, fatal injuries to five passcngers
and three members of the crew, serious injuries to five passengers, and
rmanor 1njuries Lo three passengers.

2. At the time of the accadent Ezstern Air Linces held currently
effective certificates cf public convenience and necessity and air carrier
operating certificates authsrizing it to conduct the flight.

3. Captain Perry and Pilot Thomas were physically qualified and held
rroper certificates of compstency to cperate as air carrier pilots wver
a rrute between New York, New York, and Atlanis, Georgia, via intermediate
points,

4o wireraft NC 28394 wes currently certificated as azrworthy at the
time of the accaident.

5. Trap 21 was cleared in acccrdance with proper procedure from
New York, New York, to Weshington, D, C., and fron Washington, D. 0., to
Aitlanta, Georgla.

6. At the time of departwe fron Weshingten, D. C., and a2t the time
of the aceident the gross weight -»f the airplene dad not exceed the per—
russible gross weight and the usable load was properly distributed wath

reference to the loecation of the conter-of gravity.
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7. At the tame of departurc fron Washington, D. C., for Atlanta,
Georgia, the sireraft carricd sufficient fuel to permit flight at normal
cruising power o Atlanta and thereafter to permit it 4o proceed to Char-
lotte, its alternate aiwport with sufficient fuel still remaining in the
tanks for more than 45 minutes of flight thereafter.

8, Trip 21 proceeded normelly from New York, New York, to Washingten,
D. C., 2nd from Washingten, D. C., untal it arrived in the vicinity of
Atlanta,

9. Wenther reports for ftlentz consistently had indicated variable
conditions of cealing and vasibility. However, Trip 19, which arrived at
Atlanta just pricr to Trip 21's srrival over the Stone Mcuntain fan narker,
reported the weather at atlants to be equal tc those weather mimimums
authorized in Eastern Air Lines'! letter of competency.

10, After arriving over the Atlanta radic range station, Captean
Ferry began an instrument lst-down-through procedure.

11. While cxecuting this preccedure, Trip 21 descended to an altatude
of 39 feect belew the clevation ~f the airport where 1t contacted a number
of trees and was demolished zpproximately 5 miles southeast of the Atlantz
radio range station,

12, Considerable power was being o pplied to the engines at the time
the aircraft conwacted the trees and the ground,

13, The evadence does not show whether Caplain Perry or Pilot Thoms
was flying 'l:;e gircraft 2t the fame of the—aceciden‘b.

14,  harcraft NC 28394, 1ts engines anf 21l of 1ts equipment, with
the possible exceptacn of the zltameters, were apparently functioning

nerrally until its eontact with the trees,
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Probables Czuse

On the basis of the foregeing findings and the entire record avail-
able to us ot this time, wo find that the probable cause of the sccident
to NC 28394 (Eastern Air Iines Traip 21) on February 26, 1941, was the
faalure of the captain in charge of the flight to exercise the proper
degree of c¢are by not checking his aliimeters to determine whether
both were corrcetly set and properly functioning before commencing his
lrrding approach. A substoniizl contrabuting factor was the absence of
an estoblished unaform cockpit procedure on Eastern far Lines by which both
the captain and piled are reogqurred t¢ meke a complste check of the con-
trels and instruments dwming lendine operatlons.lé/ ’

BY THFE CIVIL AERGNAUTICS BOARD: .

/s/ Harllce Bronch
Harlies Branch, Cn2irman

/s/ G. Grant Mason, Jr.
G. Cropt Miscen, Jr., Menber

/s/ Gecrge P. Baker
George P. Brker, Menber

(}r. Edwerd P. Warner, Vice Chairman, end Mr. Oswald Ryan, Member,
did not take part in the adoption of this report,)

14/ On May 8, 1941 the Board recommended to the Administrator thot he
instivute an informcl investigstion of operating procedurcs beang
fellowed on Eastern. Tnois investigetion has been begun and 1s still
in progress,

£ study 1s currently being mede Ly the Roard as to the advasabiliity
of promulgating requircments for type certification of instruments
under Section 603 of the Act.



