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Of the invastigation of an accident
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States HC 22394 which occurred neer
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I.

COFDUCT OF INVESTIGATICN

An accident invelving oireruft ¥C 28%QL occurred in the wicinity of
, : . 1/ .

Atlenta, Goorsia, on February 25, 1941, about 11:50 p.m. (CST), while the
aireraft wus opereting in scheduled air carrfer service between New Vork,
New York, and Brownéviile, Texas, a8 Trip 21‘of basterr Air Lines, Inc. The
aceident resulted in the destruction of the airplene, faﬁal injuries to five
passengers and thrse members of the créw,‘seriéus injuries to five passengors,
and minor injuries to three npassengers. Althoﬁgh the acéidant occurrcd at
11:50 p.m., the wreckage wes not located until cbout 6:30 a.m. thz next norn-
ing. ne “ashington office of the Civil Aeronautiés Board (Eereinafter ra-

ferred to as the "Bourd") was officially notified of the accident about 8:30

(EST) that morning.

Insrection and Prezervation of the Wreckars
1 o

Immedintely after rzeeiving this rotification, the Board initidated an
investigation of the sceident in wecordancs vith the provisions of Section
702 () (2) of ths Civil Asronwutics ict of 19%8, as amended (hereinafter
referred to as the "Act")., Accicont investigators of the Board arrived at
the Atlanta Municipal Airport on the afternoon of February 27, 1941, and im=
mediately proceedod to the scene of the tecident. In sccordance with instruc-
tious of the Bourd, the domeged airplanc hud boen pleced under guard ard the
airpline had not be:in disturbed except.to ¥he extent necessary to remove in-
Jured pursonéfﬁﬁd eurgo frem the vrockage. Upron arrival, the investigatoré

took custody of the wreckage und tegan their inspection.

1/ All times used herein tre Centrul Standard Time unloss otherwise indicated.
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The englnes, propellers, and-certain other parts of the ai:rplane

were removed from the scenc of the accident. and shipped under seal

by common carrier to Eastern Air Lines' maintenance shop at Miami,

Florida, so that a more complete inspection might be made of them.
The disassembling and inspection of the engines and other equipment

at Miaml were done under the direct- supervision of the Board's power

 plant engineer. After the inspection of all of the perts of the zir—

craft was completed by the Poard on March 8, 1941, the aircraft was

released to Eastern Air Lines.

Public Kearing

- In connection with the investigation of the accident, a public
hearing was held at Atlanta{ Gedrgia, beginring on March 6 and continuing
through March 9, 1941, G. Grant Mascn,‘Jr., one of the five members of
the Board, was designated by the Board to preside at the hearing. He
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, Gareau, Air Safoty Speciaiist in Heteorology of
the Safety Bureau; and James E. Peyton, Investigator in Cherge of the
Atlanta Office of the Safety Bureau.

All of the evidence available to the Board 2t that time was presented
at the hearing. Testimony wos given by forty witnesses, including wit-
nesses from the vicinity of the accident and experts in various technical
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 at the hearing. The other surviving
passenger, Captain E. V. Rickenbacker, President of Eastern Air Lines,

was in such a critical condition that it was impossible to obtain a
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deposition from him befere the close of the hearing. His deposition
was obtained, however, on March 28, 1941, and hzs been made 2 part
of the record of the hearing,

While the Examiners and the .>presentatives of the Safety
Eureau were the only ones designated io ask questions directly of
the witnesses, the Presiding Examiner, acting under instruction of
the Board, announced at the opehing of the hearing that any person
who had any evidence, questions, or suggestions to present for con-
sideration in the prcceeding might submit them to the Examiners.
Fifty-one written questions were -so submitted during the hearing.
Every question submitted was acked unless the subject ﬁatter of
the question hag previously been covered‘by the testimony.

Upon the basis of all the evidence gccumulated in the in?esﬁi—
gation and hearing the Beard now mekes its repoft in accordance

with the provicions of the Act.

SUMMARY AND ANALYSTS OF EVIDENCE
Air Carrier-

Eastern Air Lines, Inc. (her.inafter_reférred to as "Eastern"),
a Delaware corperation, was operating at the time of the accident
as an air carrier under currently efféctive certificates of public
. convenience and necessity and air carrier eperating certificates
theretofore issued to it ﬁursuant to the Act. Fastern is authorized
by the certificates of public convenience and necessity, pursuant to
which Trip 21 was operating, to engage in air transportation with

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, Lonisiana {designated as Route No. 5); betwesn the terminal
point New Orleans, Touisiana, and tie terminal peint Houston, Texas
(designated as Route No. 20); and between the terminal poiht Houston,
Texas, and the terminal point Frownsville, Toxas, 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 desigrates as
intermediate points Waskington, D, C., Cherlotte, North Carolina, and

Atlanta, Georgia, among others,

I1ipht Personnel

On the flight in question, the creW'cdnsisted of Captain James A,
Perry, Pilot Luther ¥, Themas, and Flight Steward Clarence lMoore.

Captain Perry, sgad 29, had sccumulated a total of approximately
4,193 hours of flight time and was the holder of airline transport pilot
certificate No, 9524. Since his employmént by Eastern on M=y 15, 1937,
he had accumulatcd 3,268 hours, of which approximstely 838 hours had
been as captain in Douglaé DC-2 and DC-3 typc airplanes, His last physi-
cal examination rem ircd by the Civil Air Regulations, which was teken
on December 18, 1940, showed that he wes in o sntisfactory physical con-
dition, Captsin Perry, in addition to actunl experience, had been given,
from time to timc, flight checks under simulated instrument conditions.
Company rccords indicated that he wos a ﬁell~qurlified and proficient
rilot.

Pilot Lutker E,. Thomaé, aged 31 ycars, had accumﬁlated a total of
approximatecly 806 hours ~s copilot with Eszstern on DC~2 and DC-3 air-
planes and at the date of his employmenﬁ by Eastern his total accumu~

lated flight time had been approximetely 2,459 hours. At the time of
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the accident he held commercial pilot certificate No. 10926 with an in-
st-rumeht rating. HlS *as* rhvsical examination reqrired Ly the Civil

Air Regulations was given on February 26, 1941, by a nedical cfficer of
the United States Army Air Corps at Mitchell Ficld, Long Islend, New York,
“and shoved him.to'bc in a satisfactory physical condition. Ie had becn
employed by Fastern since February 24, 1940, and before entering on his
duties,'had completed the regular company training course for pilots.

Prior to lé"v1ng TLaGue rdia Field on the day in guestion, Captain Perry
had reccived about 1-1/2 hcurs!: ¢heck time irn instrument opsration during
the aftorn&on. This, plus the fiight time on Trip 21 between New York and
Atlanta, was his total flight time during the 24 hours preceding the accident

‘Thus, it appears from the evidcnce that bosh Captain Perry and Pilot
Thomes wers physically qualified end held the proper certificates of
competency for the flight and equipment involved.

Airplanc and Eauipment

Aircreft NC 28394 was a Douglns Model DST manufactured by the
Douglas Aircraft Corporation of Santa lcnica, Califofnia, and was pur-
chased by Eesterrn on October 11, 1940. It waé powered by two Wrizht
Cyclone GR0O2A engines esch reted at 1200 h.p. for toke~-off, and was
equipped with Hanilton Stondard hydromatic prevellers. The hub model of
these preopellers was 23F50-189 and the blade design of both propellers
wes 6153A-1€, This modél aircraft and its cquipment hed been approved by
the Civil Aercnautics Authority for air carricr operation over routes
flown by Eastern for 28 passengers 2nd a crew of.four. This p%rt cular
airplane wns convertible into berth sections for use at night. When so
converted, thoe airpléne carried a normal complement of 16 passengers.

The airplanc, as equippci with de-icers, had becn certificated for

operaticn with a standard gross weight of 24,546 pounds eond a
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provisional gross weight of 25, 546 p“unds.g/ At the time of departure
of Trip 21 from'ﬂéshingﬁﬁn, the gross wodght of the aircraft was ap-
proximately'25,322 puunds.including mail, carge, 650 gallrns of fuel,
44 gellons of oil, 13 passengers ond a crew of threc., The record furthor
shows thet the 2irplone was loaded in accordance with the current acpreved
loading schedule prescribea by the Civil Aercnaubics Administrationg/w.ich
wns attachéd to the airwrthincss certificate of the airplanc.

The airplénu and its equipm:znt had receilved the ~verhauls, periodic
inspectiéns and checks which are provided for in company practice and ep-

proved by the Civil Aeronautics Acministration.

History of the I'lisht

Eastern Adr Lines Trip 21 of February 26, 1741, coriginating at LaQuardm
Fiold, HNew York, MNew York, and copurating 2s 2 schedulad air carrier from lew
York to Brownsville, Texas, with intermedinte stops 2t Washingten, D. C.,
Atlants, Georgia, New Orleans, Loulsiana, and Housteon, Texas, was dispatched
t» Washington, D. C., about 7:18 p.m, (EST) and *ook off at 7:21 p.m. (EST).
Pricr to departure from LaGuardia Ficld, Captain Perry, with the assis-

tance of the company flight dispatcher and metezornlcgist, prepared a {light

plan for the trip from New Yerk to Atlantn. This flizht plan wes based on

2/ The "strndord grvssi;eiéﬁt” of en airplans is the nexinum 2llowsble gress
weight for landine, vhile the "provisicnzl gross weight" of an airplane is
the maximun 2llowable gross weisght for tsko-off. Vhon an airplans takes
off at its moximun provisional rsress welght, the waighi of the nirplone
must be thorenfter reduced by grsolin: consunpticn at lcast to the stan-

« derd grass weight for landing pricr to arrival at its next scheduled stop.
If sufficl .nt gasoline hog not beop consuried Latween tire of toke- . ff
and any emergency landinz, gasolins con be dumpsd by the use of tested
and approvid dump valves in order te reduce the total weight to the ap--
rroeved gross weight for landinz. £t the time of the zccident the weight
of the airplane had been reduced since its departurse from Weshington,

D. C., to wecll below its authorized standard gross weight.

3/ A loading schedule for an aircraft provides for distribution of passen-
gers, cargo and fuel in such nanner as to maintain the center of gravity
within approved limits,
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weather reportis issued by the United States Weather Bureau for various
points -along the route. The weather for the New York- Washington area per-
mitted contact flight. Wsather conditions in the Weshington-Atlanta
area indiceted that the flight would encounter a general lowering of
ceilings as it progressed southward. The terminal forecast issued by
the company's meteorologist at Atlanta indicated the conditions Qt Atlanta
to be ". . . overcast, occasional light rain and light fog, ceilings be-
coming 200 to 500" after 9:00 p.m. (CST). The airway weather report for
. Atlanta at 7:35 p.m. (CST) was "contact, ceiling 1,100 feet, overcast,
visibility six miles, light rein, temperature 42, dew point 38, wind
east 12, barometer %0.0%". These rcports indicated that the weather was
at this time above the required minimums for landing down'through but that
an instrumunt approach would be necessary'on'arrival et Atlanta. All'sub-
sequent weather broadecacsts were available to the trip en route.

In the flight plan Cherlotts, North Carolina, was designated as an
alternate terminal on this trip in sccordence with company procedure. The
weather &t this point at the time of departure from New York was above the
minimums required by the company‘dper&tions menual for an alternate airport
and was expected to remein, and did remain, above these minimums until after
the flight was schoduled to arrive at Atlunta,

Captuin Perry's flight plen culled for a cruising altitude of L00O
feet with estimated flight times of one hour and twenty-six minutss from
New York to wesnington and of thres hours and thirty-two minutes from
Weshington to Atlénta. The flight proceeded from LeGuardia Field to the
Viashington-Hoover Airport, Washington, D. C., in a routine manner.

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

the company flight dispatcher in charge at Atlants issucd authority to
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clear Trlp 2] ‘for a non-uto st:umgnt fligsht from washiﬁéton,'D.‘C.,
to Candlrr ”1c1d Atiznta, Georsia. Thaie clearance end flignt plan
/
+

were approvvd by the Alrw 7 Tratlic Conbrol  at Washington, D. C., and

.

Atlanta, C,o ata. At'Washington the aircraft was refucled to depart vith
650 grlicns of gasoline which was suf ficicnt for the trip from @Worshin-ton
to Atlanta at normol cruising pover and, in czse of em@fgcncy, yrovidcd
a sufficient reserve to return from Atlenta to Charlotte, the desiznated
citernate terminal, arriving 2t that poin with more then 45 minutes fusl
remaining'in the tenks.
Trip 21 departcd the Woshington-Hoover Aircort at 9:05 p.m. (EST)
répoffed over Mascn Springc, Maryland, thﬁlfiTSt check poin%, at 9:22 p.m.
(EST). As the flight procecdad scuthward toward At]anta; its positions
‘ - ~ 5/
wore given by radio ovar "iixes"™ ot Hichmond, Virginis; South Boston,
Virginia;'Greensboro, North Carclina; the Chorlotte, Neorth Carolina, redic
rar.ge 1ntbr sectiony nd Spartonburs, Soubin Coroiina. These nmessages were
all reccived and ackncrlcdeed by cither thic comprny radio opsrator at
Washington, D. C., or Atlanta, Goorgia. The positien reports show that
Trip 21 pass ed over these various fixcs within three minutes of the
“eatimated time showm on Captrir Perry's fiizht plan.  Just prior to
rcaching the Stone Howntrin fan marker, which is locsted on the northoast
leg of the Ltlente redic renge 17 wiloe from the Atlsnta renge station, the

company redio operstor st Atlorts called Trip L1 and adviced: TEAL Trip 2

clesred to Atlan®ta Tower. Numher one to nzprench. Choree to day lfreqvenCXZ'

ron Alriay Traffie

strunent wonther conditiens, appreval must be s-curad
e it iz to be flowr

Control for the flight, inc lud ng the altitude at wh

4/ Tas Airaey Traffic Centvol st ff, a p : Civil Acronnutice admin-
istratior, regulates the rlow of traific ovzr a civil aimay during in-
strument weather gonditions in erdes toweld wln" the moscibility of
eollisior hebwceon riveraft., boferce flying on a civil aircay under in-

—j(’
i

5/ Points at which the <xact position of the aircraft may be datermined by
radio, e.g., A fan markcr, a cone of silence markcr over o radio range
station, or en intcrsection oi radio ranges.
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This cleararce had been received by the company radic operator from the dtlanta
sirvay Fraffic Control office and wus releyed to the pilot. Trip 21 acknow-
lzdged recoipt of the message. At 11:38 p.m., Trip 21 called the company radio
sperator st Atlents nnd revorted "Passing sver Stone Meuntein, Georgis, o + o
descending." The BAL rudic operator at Atlanta acknowleged receipt of this
messcge end in turn pgeve Trip 21 ¢ Kellsmen altimetofé/reading »f 28,94 wnd
the fcllbwing weather report: "Ceiling 300 . + . visibility one mile, light
rain, light fog, ceiling variable from 200 t» 500 fset. Trin 191/;epqrted it
300."" Trip 21 repsatod the Kollsmen reading and acknowledged receipt of the
messags. Irip 21 thin ezlled the Atlenta girpert control tawerg/;nd trans-
mitted the following message: "ELL Trip 21 t» atlante Tover - over Stonc

10/
Mountair 11:37 p.m. meking approsch, %ill give you & e2ll over range stetion.”
The atlante contrul towar ceknowledged receipt of the message and troinsmitted

the surfuce wind s "Surface nertheust 10" 7Trip 21 acknswledged recsipt of

6/ Thz Civil Lir Reguleotions (scc. 04.532(4)) ruguirs thet sll air carrier uir-

T eraft be equipped with two altimeters ~f the sensitive type. Eastern uses
an instrumsnt kncwn as Kollsmen. On Bostern circereft barom.tric pressure »f
one sltimzter is kept at sea level praessure which «llows thoe pilot to fly ot
indicated vltitudss wbove sen level. #rior to landing the barorezric scale
of the cther cltimeter is set 4 crrrospond with o duplicete instrument on
the airport which is kept set to show zero vleveti-n. This allows the pilet
to land to a zero recding et that perticular airport.

']/ Trip 19 hcd linded o few minutes prior t> Trip 21's arrivel over the Stune
Mountein foen marker,

8/'heather mirimums preseribed in wceerrdunce with the Civil Alr Reguleations in
competoney lettors issued tv Eastern by the Civil fercnoautics idministration
suthorized weather minimuns for landing down through ot Condler Field,

Atlente, Georglu, as ceiling 200 feet, ome mils visibility, dny or night,

9/ airport contrcol towers are ercctsd snd muintained by municipalities at

T wvarious nunicip:l airovsrts for the purpose of rogulating the flow of traffiec
in the vieinity of ths airport in order t» eliminuts the possibility of col-
lision between «ircraft. Thess towors nre normelly equipped with radio re-
ceivers tuned t> tir carrier compuny frequencics os well as to freguencies
used by militery and privotely »~wned cireraft. They usuelly are also
equipped with o transmitter which sperstss on 278 kilocycles.

1Q/ See sketch of Enstern's instrument approach procedure which is incorporated
in tho econmpiny aperotions manual.,
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fhe message and repcatsd it as "Korthewst 10, Thenks". Trip 21

next reported to the Atlurnte conirol btow:r nt 1i:tldy pem., flying at
1800 feet sbove souw level over the Atlents renge station, which is
‘located two rilus southuast of the sirport. The elevation of Cendler
Fiéld is 985 fcst wbove sea level, The Atlanta control tower acknow-
ledged rececipt of this message end again transmitted ths surf.ce

*.'-:irid as being northeast 10.° The compony rudio operator .t Atlunte

then cslled Trip 21 «nd trensmitted the following message: "Dis-

11/ .

patchor suggasts you lund stroight in." Trip 21 ackrowladred riceipt
"of this méssage. No further radio contacts were mmde with Trip 21 end
when it foiléd to lind =t the airport within a reusonable 1éngth of tine
the company's flight dispetoher bsecme conscrned wnd et 12:09 a.me ro-
quected that emsrgoncy warnings be brozdeist by the Jirwey Communication
System over the Atlente r&di§ rungs.  This roquest was complied with inm-
meciately and as the trip was still unreperis 3d the cormunicetions super=
visor ordsred that the Atlartn rodio renge station be menitorsd al once
to determinz if ©ll courscs were iu proper olignmont snd if the signels

were being trensmitied properly. belicving the t Trip 21 hné been involved

11/ When moking an instrument cpprosch from the northeast at Atlanta,
Georgia, the normwl procedur. i, to pass over the redalo range st&L;on
at 1800 feet nbov. suo lovels A tarn ic thon made cnd the pilot pro-
czeds out the southzast lug »f the radic rungo for .boub two minutos
whers & proaddurs furn is muds and the chip is then houded buck =leng
the soutﬁwust leg to the rongs ghution. During this tire o gradual
descent is ¢ffeected rnd the airplanoe pussas over the range stution on
the final ﬂvpr;cch b an sltitude of B0 fust wboave the lavel of the
airport. From thic point w lat-dan is nade t5 o mininum Lutho“iz"d
ceiling of 300 fust end upon meking visual contact »ith the ground
the flight, vith % northecust wird of ton milee per hour, cen rnormally
continus stroipght shecd «nd effeect a londiug on th? southeasi-northwest
runway,
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in an accident in the vicinity of the radio renge station, Eastern Air
Iines operations pprsonnel organized 2 serrching party, which aiscovered
the wrecknge abou£ 6:30 a.m, in a pine grofe npproximately 5 miles south-
east of the radic range station, 2nd 7 miles southeast of Candler
Ficld.

A survey of the wreckage disclosed that, while fravcling in a
northerly direction, aircraft NC 22394 had first struck the tops cf
three small pine trees growing on & knoll located 1500 feet south of
the final resting place. The lowest tree was struck at an elevation
of 915 feet obove sea level. The tops of thesc trees were broken off
and several small pioccs of red glass were picked up from the ground in
this area, indicating that the left,/pr red, navigation light was shet-
tered by contact with the trees. The aircraft apparently continued in
an almost level flight attitude across a small valley in a northerly
direction for approximately 1500 feet. There is an open ficld in this
valley which is bordercd on the north and cast bty a thick growth of
pinec and north of the field the terrain riscs gently for a distance of
several hundred feet. As the plene reached the northeast corner of the
field the right wing tip struck the top of a poplar tree standing on
the edge of the field. The ﬁoint of impact with this tree was 946 fcet
ebove sea level. The aircraft then struck several scattercd pine trees,

and finally crashed in 2 thick pine greve.

Condition of Wreckage

The aircralt was complctely demolished. Both: wings had been sheared
off by pine¢ trees approximetely eight inches in diameter and the major

portion of the wreckage vas found about 35 feet from whore the first wing
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had been sheared off. The fuzclage was in an inverted positicn with
the right engirz wnderncnth. The 106 engine was torn frem its nacelle
and was throm nrp*wx imatoly 20 feeb ferward of the major portion of
the wreckaze. The elevotion of the terrain at this point was 896 feet
above ses lcvel.

Exsniination was made of the wreckage including the erngines, pro-
pellers, instruments, radic equipment, contrels and other p-ris of the
aircraft, by technical represcntatives‘of the Civil Acronaubtics Board.

The resulis of this exaridination showed that there wes ro structural or

|

mechenical failwre of the eirplane prior te the time it strack the trees
southeast of the alrpart. The right hand threaded terminal of a turn-
buckle connecting the doim ail;ron contr2l cable frea the left wing to
the rmaster bell-crank wvas found to be unscreved and the two end threads
within the barrcl were stripped. Heowever, this turnbuckle was submitted
te the Pationsl Burceu ¢f St-ndards for test purroscs and it was determined
that its coniition wes probably crused by impact loads impesed at the
timc of the crash.

All of ﬁhe ovidence indicates that considereble pewer wes being
developed from each enging at the Yime the aireraft struck the trees
and the ground. The ignitisn switch ard the macter ignition switch were
found in the "on" pesition. The conditieon of the enviras and propellers and
the cxtent of the cutting of ilimbe and btrees by the prepellers indicate that
a normal orount of power for that stage of the instrument apprcach was being
devsloped at the time of impact;

12/
A barcgroph chart which wes found in the wreckngs reccrded the

12/ Section 61.341 of the Civil fir Reguloticns, which re qudrnv that all
air carrier s~ireraft having e grosc weicht in LXCpSo of 10,000 pounds
.. used in schcduled air transportation of passengers be equipped with
instruments fcr cuiomrtically recording altitudes while in flight,
vas pacsed by the Board on Februvary 21, 1941 and will become effective
on January 1, 1942.
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altitude at which the aircraft flew at all times during its flight from
New York. It showéd a practically constaht cruising altitude of 4,000

feet bstween New York.and Washington and betﬁeen Washington and the
vicinity of Atlénta. The chart also showed a normal descent and ascent

at Washington and a ste ady descent in the vicinity of Atlanta continuing
from approximately the time the pilot reported over Stone Mountazin until
the time of the crash., The chart contained no indication of any abtnormal
operation of the eircraft in the period preceding the crash, However,

the information contained thersin is not sufficiently exact to allow fer
an accurate determination of the altitude of the aircraft at any periicular

location after its descent was begun in the vicinity of Atlanta.lz/

In the wreckage were found two sensitive type Kollsman altimeters
which had been torn from the instrument panel and lay partialiy burisd
in mud, An examination of the barometric scale settings cof these
altimeters at the sceno of the crash shoved a setting of 30.33 inches of
mercury in 2ltimeter No, 031-2522 and 29.92 inches of mercury in altimeter
No. 01-1366. Altimeter No, 031-2522 was the one used in route flying and
was kept adjusted to sea level barometric pressure. Tris setting &s sup—
plied by the United States Weather Bureau for the Washington station a«t
8:35 p.m, (EST) was 30.23, and as supplled by the Weather Bureau for the
Atlanta station 2t 10:35 p.m. (CST) was 30.02. Altimeter No, 01-1366

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

;g/ The chart upon which the sltitude is registered has such a smell time
interval scale that it f21ls to show exactly the maneuvers of the 2ir-
craft in the short period between the beginning of its descent at Stone
Mountain and its subsequent crash. This period of 10 minutes embraces
no more than an eighth of an inch on the scale of the chart and an n-
largement only serves to dlstort the size of the altitude line in rela-
tion to the scale,
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for barometric pressure to read zoro ot the airport of intended landing.
As previously m:ntionsd, the evid:nc: shows that a setting far this in-

strument of 28.94 wes given to Trip 21 by Eastern Air Lines r~dio op.ro-
tor at Atlanta, Georgia, at 11:38 p.m, when Trip 21 report-d over the

Stone Mountain fan marker.

Conduct of the Flight

The dispatching of the flight from New York,‘New York, to Washing-
ton, D, C., end from Washington, D. C., to Atlanta, Georgia, wes in cc-
cordance with proper procedurs, Clearance was issucd for contact opera-
tions between Hew Yorl, New quk, aﬁd Washington, D. C., and for instru-
ment ope}ntions batwecn Wﬁshiﬁgton, D. C,, and Atlanta, Georgia, vhich
corresponded with weather forecost f&f those ports of the route.

Investigation of all weather servicues involved disclosed that the
forecasts and other weather advice made availabls to Captain Perry prieor
to departurc wore substantially accurate. The official observatioml
facilities maintained at Atlenta by the United Stotes @eathcr Bureau
functioned in an entirely normal manner throughout the flight. The
observer on duty followed at 51l times the approved practice and carried
out his duties adequately. It further ~ppears that weather reports were
brozdeast regulerly by the radic ranges along the route, including the
one at Atlanta, and that Coptrin Perry was fully apprised of 21l wenther
conditions and changes therein along the cntire route.

The evidsnce reveals that the radio rangz at Atlanta wes functiconing
in tho proper manner during this period. The range was monitored by the
Civil Aeronautics Administration's communications stations immediatcly

after it became apparcnt that Trip 21 had experienced diffieulty in that
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vicinity and there was ho evidence d;scovered which would irdicate any
nalfunctioning of the range, Furthernore, two trips of Eastern had,
durirg that period, effectel succossful landings at Candler Field under
instrumsnt ccnlditions, Trip 19 at 11:36 p.m. erd Trip 26 at 12:46 a.nm.,
an@ did not report anything wrong with the range,

Thers is no evidence indicating any unusual facts affecting the
operation of the flisht from Yew York to Washington, D. C. From Washing-
ton south it appears that the flight prcesded in a rormal manner at
least until several nminutes before the crasgh, Dadis contacts with the
flight indicatgd thzt operations were dbeing conducted in strict accord-
ance with the fiight plarn arnd ali cf the witnesses agrse that the air-
craft was operating in a n&rﬁal marcer diring tl.e periol preceding the
events directly leading up to the crash, Some of the passengers, includ-
irg Ceptain E, V, Rickenbacker, stated that they felt a slight shock
immediately prec:dins the final inpact, After t.is shoék, which was
probably duve to'the aircraft brushing the tops of the trees located about
1500 feet from the point at which the plsne came to rest, Captain Ricken-
backer testified that he arcse from his seat and started toward the rear
. of the plens, Aluost simultaneously a vislent maneuver of the aircraft
threw him from his feet and while he was in a prons position the eircraft
crashed in ths pine grove,

- Agcording to Eastern's procedure, a normal let-down would have re—
sulted in the aircrazft being at an altitude of between 800 and 900 feet
above the level of the airpert at the place of the crash, In reality,

the aircraft, when it contacted the trees, was at an altitude slightly
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below that of the Atlanta alrport. Theicrux-of. the, questlon presented
' 1n thls 1nve°t1f tlon is thc reason for the. conduct of the operatlon

at an altltude 50 far below normal: 4_
| The record contains no evidence of any mechanital or etnuctural
f"“lure of any part of the zircraft vihich-would accoun+ for ooeratlons
belnp conducted at an altitude so far below normal. Subsequent exami-—
netion of all parts of the'aircraft:gave~no=indication of any malfunction-
.ing of the engines, ceatrols, or instruments.which would have led to
'ebnormal operations. iloreover, the known facts. concerning the.eperation
of the alrcraft in the’ vicinity of Atlanta lead inevitably to the con—
clusmon that the crash cannot -be ‘attributed to any mechanlcal or struc—
tural fallure, with the possible exceptlon.of the altimeters. From the
testimony of witnesses on the ground who saw or heard the airplane during
its flight out the southzast 'leg of the.Atlanta”range, it appears that
operetions were being conducted at all times at an altitude subetantially
below normal; Yet, there was no evidence that the aircraft was in dis-
tress or that any emergency nieasures were being taken at any time. The
standard appro:-ch pfocedure was ‘followed and apparently no attempt was
made to shorten it. "Clearly, Captain Perry. wzs not'attempting"an emergency
landing at the time of the crash for he had made no use of hie radio to
incdicate that he was in trouble nor did he drop landing flares to serve
as guidee during such a landing, - In addition, the 2ircraft apparently
traveled the lést 1500 feet precteding the crash in practically level
flight nnd the condition of the =ngines and propellere as found in the
wreckage revealed that at the time of the crash a normal amount of power
for that stage |Jof a let-dovm-through procedurc was beiné applied to the

engines., ,

- . e e - JRN S e e -~ - D R T e ——
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Consideration has been given tp the question whether ice in the
carbuqétofs.could ﬁave contributed to the accident. Atmospheric con-
.ditions on the night of February 26, 1941, at Atlanta, Georgia, were
‘such as to mke carburetor icing a possibility. The ground temperature
was 40 dggrees Féhrenheit and the relative humidity veried from 93 per
peqf near the ground to 100 per cent at 200 or 300 feet above the ground.
ﬁnder_these conditions, only eight degrees Fahrenhecit expansion cooling
 iq the carburetors would have been necessary to form ice in them which,
"iﬁ‘§iéw of the moisture content in the air, was a distinct possibility,
As found in the wreckage, the carburetor heat controls were in full 'on"
‘positiqn and the carburetor de-icer valves were both partly open. Thus,
Captaiﬁ Pérry had anticipated the possibility of cerburetor icing and
had teken steps to prevent it. TIce in carburetors of a sufficient extent
to have contributed to the accident certainly would have been detected
by Captain Perry because such a marked loss cf power would have been im-
mediately apparent. However, as we have pointed out, Captain Perry gave
no evidepce of knowledge of an emergency and tcok no measures to cocmbat
it. The probability of the accident being due to loss of power from
carburgtor ice is also refuted by the fact that for the last 1500 fect
the plane is known to have proceéded in practically level flight and to
have crashed with hormal powcr being developed by the engines. Thus
all of the circumstances surrounding the flight indicate that carburctor
ice was not prescnt, or, if present, was not of such -a degree as to be
a contributing facter in the accident.

Accordingly, it is our belief that neither a structural nor
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mechanical failureL nor the presence of enrburetor ice was a contribu-
ting facﬁor in the crash, The fagt that he wes cperating 2t a dangercusly
lcow altitude due to cny of the fcregoing reasons would have been apparent
to Captain Perry if his altimeters were reflgcting the correct altitude

at the time, 7nd he would have ?fken scme,enéfécncy’measures as outlined
above to hove averted the crash, Accordiﬁgly, we muct conclude that
Captain Perry did not know that he vas flylng 1t such & low eltitude.

In order to have flown at such an unusually low eltlfude withcut
knowing it, Captain Perry must have zither 1gnored his altimeters,
altdgéther or nust have placed reliance upon an altimeter; or altimeters,
which were out of crder or miséet. It is iannceivable that he could
have ignored his altimcters for in. the perfﬁrmance of an instrument ap-
proach he must have placed c-mplete reliance upon his instruments.
Accerdingly, we are left with only two altefnati?es, ¢ither that the
aitimeter, or altimeters, by vhich Operations Weré being conducted were
cut of crder, or thit one, or both, were ﬁiséet;

Although subsequent exaninatio-n of thc ultlmbters reverled no
défect therein which had existed prior to thc crush thgt possibility
cannot be excludéd becruse of thclr dsmagcd COﬁdltlun when fcund, TIn
considering the possibility of malfunctlonlng of the altimeters, it is
necesuary to predicate the discussicn cn two hyﬂothes\s' (1) That both
altimeters were cut of crder; (2) That cne altlmgter was out of order,

On the zircraft invclved in the accident both altimeters were cennected
tc the same static pressure line; therefore, any defect in this line

would have resulted in the same e¢rrvcr being registered by both altimeters.
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However, in this event, the altimsters would probably register the
static pressurc prevailiﬁg in the céckpit which would result in an
error which weuld not be sufficicnt te account for the accident as

it happened. The possibility of any other kind of mechanieal or
structural defect being present in toth altimetcers, which would result
ir both of them being crronecus to the same extent (i.e., indicating
en altitude akout €00 feet higher than the actusl altitude) would be

a coincidence so extrrordinary as to be highly improbsble., However,
we have no eviderice upen vwhich to exclude definitely the possibility
of the malfunctioning of the one altimeter which vias suppcsed to

have been set a2t rirpert barometric pressure anc upen which presunably
relisncc was being placed inrtha cenduct of the instrumcnt approach.

The only othier probable explanation is that the sltimeter by which
operations were being conducted was not corrcctly set to airport baro-
mebtric pressure <during the conduct of the instrument appreoach. The
record indicatoes that no error wes made in transmitting the setting
fron the sreund station for the radio log of the Eastern radio station
at Atlanta and the testimeny of the operator on duty indicote that the
correcet barometric setting was given to Trip 21 about the time it was
over Stone Mountain, This is substantiated by the tcstimony of Eastern's
dispetcher in charge of the flight who stated that he heard the correct
sctting broadcast to Trip 21 end on his own initiative verified the
setting trensritted. In reply to this message the setting was acknovledged
correctly by either Captain Perry or Pilot Thores.

Howvever, it is not knovm whether any adjustment was made in the set-

ting of either nltimeter after receipt of this message and there remains
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the possibility that the instrumént was net changed from the setting
of 30.03 previously made 2t Washington, In that e¢vent the error would
have amounted t¢ approximately 1,200 feet and would probebly have
resulted in a crash at a much earlier stage of the instrument aprnrorch
than that at which it aciually cccurred. Moreover, it is most imprcbable
thet some adjustment was not mnde in this instrument after the Atlanta
Airport sctting was breadcast to Trip 21 and corrcctly 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 operations presumabl& were being con-
ducted as found in the wreckaée was 26,92 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 erroneous setting at prevailing
temperature would have resulted in the altimeter showing an altitude of
883 feet grerter than was actunlly the fact. As previcusly menticned,
this instrument mny not have been set exactly os found in the wreckage,
especially since the setting >f the other, or route altimeter as found
was 850 manifestly in error as to indicate that the crash had materially
altered the setting. Novertheless, a setting of this altimeter approxi-
mately as found cculd explain fully the conduct cf operations preceding
the crash, proﬁiding the pilots failed to check both instruments fer
their accurecy, and would alsc account for Captain Perry's aesence of
kncwledge of the correct altitude, and his failure to realize that he
was confronted by an emergency.

As heretofore pointed out, it is rnot clear from the evidence which

member of the crev received the barometric setting from Eastern's radic
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station et Atlants and ncknowledgod it correctly. Nor is it clear

~whether the altimctar boing uscd'ﬁﬁfiﬁé the instrument approach was
incorrectly sct or wes not functicning properly. However, in any

ovent, it was the respornsibility of Captain Perry, by virtue of his
position as captsin in charge of the flight, to conduct it in accordance
-with the highcst degrec’ of care which certainly would include cross-
checking the two altimeters to determine if both were correctly set and
. functioning properly. Such 2 check would have been 2 simple matter, for if
bvoth instruments were registoring the corrcct altitude the diffcrence be-
tween the two rondings would have closcly approximated the height above sea
level of the Atlenta Adrport, or 985 feet. If the airport altireter

had read so incorrectly ns to rcsuvlt in ppgratioﬁs at an altitude at

least 200 feet below normal during the instrument approach, the tvwo
instruments would have repistered very nearly the some 21titude. Thus,
it must be concluded that Coptain Perry failed in his duty of adequately
checking thelinstrument prior to placing complete reliance on it during
his approach.

Although Captain Perry by virtue of his position was primarily
responsible for the safe conduct of the flight, Eastern is not without
responsibility. Investigetion into operating procedures revealed that
Ezstern did not have a deflinitely established cockpit precedure in which
the captain and the pilot checked with .each other in the setting of
various navigation instruncnts and the opcration of ceckpit controls.

Tt is the responcibility of 2irlines .as common carriers of perscns,
property and meil in the excreise of the highest degree of care to take

cognizance of the fact that perfection has not yet been achieved either
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in men or equipment ~nd to anticipate 2s far as possible the occur-

" rence of human error or mechenical defect so that measures to prevent
then or avcid their potentially tragic effects may be taken, It is

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

a definite procedure by which all essential instruments and cntrcls

are checked at certain specified times during operaticn. This is
usually - accomplished by means cf a check list upon vhich the instru-
ments »nd contrrls are listed ond is sc firmly established as tc be

a matter of rcutine. Had such 2 formal procedures been in effect at

.the time Trip 21 was performing an instrument approach at Atlanta, a
routine check wnuldlhave rzvzaled such an error in altimeter reading

as appears to have been involved in this case. 1f, for some reason,

it hadrot been possible for both cfficers tc 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 discrcpancy.
However, in the absence of a formel procedure, it is entirely possible
that an originaily erronecus scetting mede 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 adsquately perforn
the duties incumbent upoﬁ him by failing te check carefully the altimcter
settings before commencing a2 let-dowm procedure in complete reliance
ﬁpon one of them, it is also apparent that Eastern did not exercise the
requisite degree of caution by failing fo establish a cockpit procedure‘
to guard against just such occurrences as probably befell Trip 21 at

Atlanta,



Upon 211 5f the‘evidcnce aveilable to the Board at this time, we
find that the frcts rclatiﬁg.to the accid:nt involving'aircraft‘of
United States registry NC 283294, which oécurréd near Atlanta, Georgia,
on Februz ry 26, 1941, are as follows;

1. The éécident whiéh oceurred at approximetely 11:50 pom. (CST) on
February 26, 1941, to Eastern iir Lines' Trip 21 of that date resulted
in major damage to 2ircraft NC B394, fatal injuries to five passengers
:and three memﬁers of the creow, sericus injuries to five passengers, and
miner injuries to three pessengérs.

2. At the time of the accident Eastern Air Lines held currently
effcctive certificates of public cohvenience and necessity end air carrier
operating certificates authorizing it to .conduct the flight.

3. Captain Perry and Pilot Thomas were physically qualified and held
proper certificates <f competency to coperzte as air carfier pilots wver
a rcute butween New York, New York, and Atlanta, Georgia, via intermediate
points,

4. Lircraf£ NC 28394 was currently certificated ss airworthy at the
time of the accident,

5. Trip 21 was cleared in accordance with proper procedure from
New York, New Yerk, to Washington,'D. C., =nd from Washington, D. C., to
Atlanta, Genrgla,

6. Lt the time of departwe fronm Woshington, D, C., and at the time
=f the accidont the gross weight »f the airplanc did not exceed the per—
missible gross weight and the usable lead was properly distributed with

reference to the location of the conter of gravity.



7. At the time of depnrtwe: fron Washingten, D, C., for Atlanta,
Gecrgia, the ~ircraft carricd sufficient fucl to permit flight at normal
cruising pewer to Atlanta and thereafter to permit it to proceed to Char-
lotte, its alternate airport with sufficient fuel still remeining in the
tanks for more than.45 minutes cf flight thereafter.

8. Trip 21 preceeded normally frem New York, New York, to Washingten,
D, C., and from Washingtcn, D. C., until it arrived in the vicinity of
Atl:nta.

9. Weather reports for Atlenta consistently had indicated variable
conditions of cciling =nd visibility. However, Trip 19, which arrived at
Atlanta just priecr %> Trip 21's arrivel over the Stone Mcuntain fan marker,
reported the weather at stlsnta to be equal to thoss weather ninimuns
authorized ir Festcrn Alr Lines' letter of competency.

10, /'x ter arriving over the stlanta radio range stotion, Captel
Perry began an instrumcnt lat—davm—through’ procedure.

11. Whilz oxecuting this procedurs, Trip 21 descended to an altitude
of 39 feet below the olevaticon <f the airport where it contacted a number
of trees and was demolished approximately 5 miles southeast of the Atlanta
radis rangc cstation.

12. Consideraltle pawer wos being 2 prlicd t2 the engines 2t the tire
“the aireraft contuctzd the tries +nd the ground.

13, The evidence does not show *.nhc‘ﬁﬁcr. Captein Perry or Pilot Thomos
was flying t.};.e aircraft at the time of[ thc;. | accident.

4. iircraft NC 28394, its cngines and all of its equipment, with
the possible exccption of the sltimetere, were apparently functioning

normally wntil its eontact with the trees.
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Probable Ceuse

»

2ble to us ~t this time, we find ihat the probable cause of the accident

to NC 28394 (Eastern Air Lines Trip 21) on February 26, 1941, was the

failure of the captain in charge of the flighf to ezercise the proper

degrec of ¢are by not checkinz his altimeters to determine whether

both werc corrcetly set and properly functioning tefere cormencing his

1anding apprcach. A substantiel con*ributing factor was the absence of

an established uniform cockpit procedurc on Eastern Air Lines by which botl:

the captain and pilob are required to make & cemplete check of the con-
14/

trels and instruments dwring landing operations.

BY THE GIVIL AERONAUTICS RCARD: .

/s/ Harllece Branch
Harlleg Branch, Chairman

s

/s/ G. Grant ¥ascn, Jr.
G. Grant Mzson, Jr., Member

/s/ George F. Raler
George P. Brker, Momber

(¥r. Edwerd P. Warner, Vice Chairman, ~nd Mr. Oswald Ryan, Member,
did nct take vert in the adoption of this report.)

14/ 0n ¥oy 8, 1941 the Board recommended to the Adminisirator that he
instiiute 2an informal investigaticn of cperating proccdurss heing
foilowed on Eastern. This investigntion has been besun and is still
in pregress.

L study is currently being rade by $he Board as to the advisability
of promulgnting reguirements fcr type certification cof instruments
under Section 603 of the Act.




