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CONDUCT OF INVESTIGATION

.7 - An accident involving aircraft NC 21727 occurred in-the wicinity of Vero Beach,; Floris
da, on April 3, 1941, aboui 9:07 A.M. while the aircraft was being operated in schedu'—le_@&_;f
air carrier service between Miami, Florida, and New York, New York, as Trip 14 of. Eagtory
Air Lines, Inc, {(hereinafter referred %0 as "Eastern")... The accident resnlted in the da-ﬂ
_.structmn of the airplane, serious injury io ten passengers and the three members of . the-"
orew, and minor injuries to the remaining three passengers. Although the accident oéeurred
at approximately 9:07 A.M., the wreckage was not located until approximately 6:00 P.M.  The:
Washington office of the Civil Aeronautics Board (hereinafter referred t{o as the "Board“): .
was officially notified of the aircraft being overdue about 11:40 A.M. The Board innedi-:
_ately instructed their Senior Air Safely Investigator gtationed at Atlanta, Georgia, to
_rema:.n in gonstant contact with Eastern's personnel and assist them 4in locating the-airplane.
Confirmation of the aircraft being overdue, and its. whereabouts unknown, was reoe:wed at -

3:20 P.M. the same day.
Inspection and Preservation of the Wreckage

Immediately after reoceiving this confirmation at 3:20 P.M. the Board initiated an in-.
vestigation in accordance with the provisions of Section 702 {(a}(2) of the Civil Aeronantics
Act of 1938, as amended (hereinafter referred to as the "Act"). An Air Safety Investigator
of the Safety Bureau of the Board was immediately dispatched from Atlanta, Georgia, 1o
‘Miami, Florida. En route he learned that the accident had occurred near Vero Beach, Florida,
and so proceeded there, arriving about midnight, April 3, 1941. In accordance with instruc~.
tions of the Board, the damaged airplame was placed under guard by members of the rescue
party as soon as they arrived at the scene of the accident,  Abont daylight, - April 4, the -
first of the Board's investigators arrived at the scene of the acoident.immediately took:
. custody of .the ‘wreckage and employed guards to relisve the -members of the rescue party:
- from this responsibility. The wreckage -was not disturbed przor to- the: arrival of the
-~ Board's investigator except for. damage necessarily involved in - removing: the 1njured paS-
_sengers and crew. - The guard was maintained until the. J.nspectmn of the azrcraft. was - Com=-
pleted and- the -aircrafi released to Eastern.on Aprll 8, .1941.

Public Hearing

EIn connection with the investigation of the accideni, a public hearing was held at '
Miami, Florida, beginning on April 10, and continuing through April 14, 1941. G. Grant
Mason, Jr., one of the five members of the Board, was designated by ihe Board to: preside
as fxaminer at the hearimg. He was assisted by Robert W. Chrisp, an a.‘t_.t._orfgey._ of :the Board,
who acted as Associate Examiner, Robert D. Hoyt, Assistant Director of the Safety Bureau of
~ the Board; Frank E, Caldwell, Chief of the Investigation Division of the -Safeity Buresau;
-W- K. Androws, Chief of the Investigation Section of the Safety Bureau; Paul A. Gareau, Air:
-Safety Specialist in Meteorology of +the Safety Bursau; James N.. Peyten, Investigater in.

. Gharge of the Atlania Office of. the Safety Bureau, and Eyvin N. Townsend, Air Safety In-

vastigator. .

All of the ev;dence avaa.lable to the Board at the tme was prasented at tha hearmg,._
Test:.mony was given: by 35 witnesses a;ﬂd 27 thlblts wére received in ev:tdence._ The de—
_positions of the passengers and others. weTe: t.a.ken and.have been made a part of the reaord of

. this. investzgation. ﬁ

: y All t;i:'ues_ used h_ere_in'a-re Eastern Staﬁdaz_'d;.ﬁhiess otherwise indicated.




Captain 0'Brien and First Offlcer Grabtree were severely injured and the Boa.rd's repre-
santatlves. after securing permission from the p1lots‘ respective doctors, 100k t sir de—
! _posi,t«mns while they were confined t¢ the hospital. Captain O'Brien, subsequ”
iaking of the depbsition, had a head operation and after convalescing, advised x
that his "head had cleared and memory returned”, and that he could give further 1nromatioﬁ.
In accordance with Captain O'Brienfs request, a supplemenial deposition was taken Septemhér
16, 1941. First 0fficér Crabiree was granted the same opportumty and his supplemental de—
pcsitlon was ta.kea on. September 23, 1941, .

Wh:.le the Exammers and the representatwes of the Safety Bureau were the " only onﬁs

: "designated to.ask questions direcily of the witnesses, the Presiding Examlner, acting der

ingtriaotions of the Board, announced at the opening ‘of the hearing that any person wh had
any ev;dence, guestions,’ or suggesiions for -consideéeration in the proceedmgs ‘nigi
_ them to the Examiners. Accordingly, 27 written questions were submitted -and’ were:"aék'ea ‘of
" the sppropriate witnesses. )

_ Upon the basis of all the evidence accumulated in the investigation and hearuirﬂg,’ the
Board now makes its report in accordance with the provisjons of the Act. .-

II.
SUMMARY AND ANALYSIS OF EVIDENCE

Air-Carrier )

- Eastern,,a Delaware ‘Corporation, was operatmg at the time of the accident as
carr:.er undar currently effeciive certificates of public convenience and necessﬂ )
. ;carrier operatmg certificates theretofore issued to it pursuant to the Act,: authouzmg‘«iti_
St engage inair tranSportatlon with respect to persons, propérty and meil on’ vara.ous routes
' 1nc:1ud1ng that between tho cg~ierminal points Newark, New Jersey, and New York;{ ew Yo:-k, g

. and the terminal peint, Miami, Florida, via numerous intermediate points, among them bemg
West Palm Baach, Florlda, Vero Beach, Florida; Daytora Beach, Florida: and Jacksoﬁvzlia,

' Florxda

F‘l ight Persopnal

On the t‘lxgbt in questmn, the crew consisted of Captain Gerald O'Brzen, First officer .
' Byron M. Crabtree, and Flz.ght. Steward Alberi Harin- '

Gaptam O‘Brzen, aged 32, had- st the timwe of the accident aocumulatad a toialo
i hHours of flying time, of which 2,486 hours had begen with Eastern on Douglas equlp' ent
~ had- logged ‘1,065 hours DC-3 time., - He had served as a first offiger for Easterni' fo
“ wys yéars before. becoming a captain on January 1, 1941. ' He had logged 197 hours of ﬁying'-'
time &S ca.ptaln Company records showed that since employment by Eastern, he haa'”~13§ o
. hours of mstrument time, of which 12 hours had been 1nstrument practlce under ‘th
:.'_In additmn to fhght experience he had about 30 hours Link Trainer tlme. His~ l'ast
" examination,  required by the Civil Air Regulations, was- taken on November 1,210
sixowed kim to be in - satlsfactory physmal cundltlon




First Qfficer Byron M. Crabiree, aged 32, had at the time of the accident accumulated a
total of approximately 469 hours on Douglas equipment since his employment by Easiern.on
September 17, 1940. He had 64 hours and 20 minutes of instrument time, and 8 hours and 50
pinutes of Link Trainer time. Prior te employment by Eastern he had accumulated a total .
flight time of 4,100 hours. His last physical examination required by the Civil Air Régu-_-
laticns was taken on December 11, 13840, and showed him to be in satisfactory physical
gondition. .

Captain 0'Brien had had a rest period of more than 12 hours prier to going on duty
April 3, 1941, and had flown 5 hours end 18 minutes during the 24-hour pericd preceding the
departure of the trip im question. First Officer Crabtree had had the same amount of flying
time and rest as had Captain O'Brien during the 24-hour period preceding the departure
of Trip 14 from Miami. O'Brien and Crabtree had flown together as captain and first officer -
for approximately 37 hours,

It appears from ithe evidence that both Captain O'Brien and First Officer Crabtreg:
were physically qualified and held proper certificates of competency covering the :_E‘l;ightgg{df :
equipment involved.

Airplane and Equipment

Aireraft NC 21727 was a Douglas Model DC-3, manufactured by the Douglas ‘Aircraft Cor;
poration of Santa Monica, California, and purchased by Eastern om August 15, 1939. It was
powered with {wo Wright Cyclone G2E engines; each rated at 1,000 h.p. for iake-off, and was
gquipped with Hamilton Standard, constant speed hydromatic, full-feathering propellers.
The hub model of these propellers was 23E50-III and the blade design was 61534-18. " This
modgl aircraft and its equipment had been approved by the then Civil Aeronautics Authority -
‘for air carrier operation over routes flown by Eastern with2l passengers and orew of three:
"The airplane. had been certificated for operation with a standard weight of 24,295 pounds,
The airplane and its equipment had received the overhauls, periodic inspections, and checks
¥hich are provided for in company practice and approved by the Civil Aeronantics Adminis—
tration. : ' :

History of the Flisht -

Eastern's Trip 14 of April 3, 1941, originated at the Thirty-Sixth Street Airport,
Miami, Florida, with New York, New York, as .its destination. Intermediate stiops were
scheduled at West Palm Beach, Daytona Beach, and Jacksonville, Florida; 2/ Brumswick and
Savannah, Georgia; Charleston, South Carolina, Raleigh, North Carolima; Richmond, Virginia;
Washington, D. C.; Baltimore, Maryland; and Philadelphia, Pennsylvania.  Captain 0'Brienm,
First Officer Crabtree, and Flight Steward Marin were -assigned fo operate the flight to
-Jacksonville, Florida. o o : o

on- the morning-of April 3, 1941, Captaln o' Bm.en arrived at the airport at approxmately .
7 00 o 'clock and attended to routine matiers in conmection with the flight. He and the com-
"paﬂy meteorologist prepaved a-flight plan for the Miami-Jacksonville leg,which was based on-
“hoyrly weather Sequence reports, forecasts issned by the United States Weather Bureau at"'
_«ﬁuanta .@aorgla; for various pomts dlong the route -and a trip forecast prew.ously DI
) parad by the company meteorOIOgist ' : ; R P -

£
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-' .f_/ A usual pomt of crew change for this fllght. o ) o Tk
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The Weather Bureau forecast issued at 5:00 A.M. covering the period of 5:30 A-M. to
1:30 P.M. indicated that over northern ard central Florida there would be broken_itq_f"'qirja:z*-'-(
cast cloudiness at 2000 feet to 4000 feet with rain showers and scattered local thunder-
" showers. The forecasi further indicated that by mid-morning lower cloudiness would "I'Oi‘ﬁ:- at
‘2600 feot to 3000 feet over southern Florida. The trip forecast made at §: 20 A.M: b;y the
meteorologist of Eastern at Miami indicated scattered thundershowers from Vero Bea.ch to
Jacksonville with light to occasionally moderate turbulence. There was no sub_st_antlal
difference betwsen the forecast of the Weather Bureau and Eastern's forecast. Neiiber of
_these forecasts indicated the existence of abnormal conditions.4/ : )

"The company flight dispatcher in charge, stationed in New York City, issued a‘uther‘i_tj
for the clearance 5/ of Trip 14 from Miami to Jacksonville via West Palm Beach and Daytona
Beach. Gaptain 0'Brien's flight plan specified contact flight from Miami fo West Paln Bgach
"with an estimated flying time of 28 minutes. In accordance with this authority, Trip: 14
was cleared and the 6:35 A.M. weather sequence§/ was attached to the clearance. The tri'p
geparted from Miami about T:45 A.M. and proceeded normally to Wesi Palm Beach in accordance
nth the flight plan. : SRR

An intormediate clearance was received at West Palm Beach which contained the 7:35 A.M.
~ weather sequence 6/ from Miami to Jacksonville. Captain O'Brien's flight plan covering that
. portion of the trip from West Palm Beach to Daytona Beach called for instrument flight with

" @ cruising altitude of 3000 feet above sea level and with an estimated time of one hour and

five mnutes Savannah Georgla. WAS d951gnated as the alternate alrport

. The total weight of the airplane on departure from West Pala Beach, insluding m’é'il;._
express, gompany material, 450 gallons of gasoline, 44 gallons of oil, 13 passang;ers, and a

. oTéW Of 3, was approxma.tely 22,330 pounds and thus well within the approved standa.rd Woight.

: .'From ‘tha evidence it appears that the airplane was loaded so that the center of gm\r:.ty'
f:'_was well wlthm the 11mitations prescribed by the Civil Aeronautics Admlnlstratmn _f

; Tr:p 14 departed Trom the ramp at West Palm Beach at 8:16 A.M. and tock off atB 20 AJI- .
- Following the take~off the airplane had climbed to an altitude of 3000 feet and _tha.f_light'-—
" proceeded toward Daytona Beach. The flight steward served breakfast to those pasée_ﬁgérs
who desired it, reguesting them to finish the meal as soon as possible because rd;igh_-:h;irr :
might be encountered within a short time. - ’

About 8 30 AM., approxlmately 10 minutes after Trip 14 had deparied frem- West Pals

“Beach, Eastern's Trip. 10, which had departed from Miami at 7:15 A.M. for Ja.cksonvﬂla

-via Orlando, Florida, was a short distance southwest of Vero Beach. Captain Meyers,

-3/ See. Appendix.A for Weather Bureau Forecast.

4/ See Appéndix B for Eastern’ 5 Weather Forecast. : : :
By 'y clearance is a company authorization for a flight to depart. It is szgned by ot fm‘ :
R the dispatcher and also by the captain, and 1ncorporates current weather repo:-ts ‘io&d;-'
oo manifests, flight plan, etc. o
. By See Appendiz ¢ for 6:35 A.M,, 7:35 A.M., 8:354.M.,and 9: SﬁA M. weather seq’uen@ér
The center of g1 axuty llmltatzons presorlbed by the Adminisirator for this airpl A
¢+ Foxward, Il pergent; rearward, 28 percent with the landlng gear extended,’ ‘and 31op6
o cent with the landing gear retracted. SoE s

SN
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in command of Trip 10, after encountering "severe furbulence™ requested his co-pilot, Mr.
Toth,to transmit a message "to any station ‘that he {you)} could pick up; advising that Trip
" 14 bo held, not go get into this, it is too tough." 8/ The copilot, in carrying out Captain
Meyers' request, first called Orlando but to no avail, He stated that "he then ca;ied"_::'
. West Paim Beach and Miami, and Miami answered." Copilot Toth further stated, "I told Miami -
to hold 14 at West Palm Beach as conditions were then such we did not want him (Trip 14) -
to get into that mess until we could advise hin as to the exact nature of the storm.™ The =~
Miami radio log indicates that the message was not received in its entzrety at Miami but the
Wost Pain Beach radio log contains the following message:

*10 TO WZ {West Palm Beach) -~ TELL 14 TO HOLD AT WZ {West Palm Beach) AS WE ARE
RUNNING INTO INST WX {(instirument weather) WITH HEAVY TURBULENCE."

The transportation agent at West Palm Beach immediately acknowledged recelpt of the'
above-guoted message from Trip 10, advising that Trip 14 had already left West Palm Beach
and was flying to Daytona Beach. The West Palm Beach radio log contains the following mes—_', :
sage from Trip 10 to West Palm Beach: ) o

Y10 70 WZ (West Palm Beach) OK. TELL 14 TO STAY OUT UNTIL #E ARE CLEAR.

-~ The transportat:on agent at West Palnm Beach testlfled that he contacted Trip 14 at :
8:35 A.M. and delivered the followipng message:

"REST PALM BEACH TO 14. TRIP 10 SAYS HE IS ON INSTRUMENTS WANTS YOU TO STAND _
BY UNTIL HE IS IN CLEAR." : )

. This communication was acknowledged by Tfip 14 .-wi_*_th _fhé foilowing message§ ,

"OK 14", "14 WILL CIRCLE ABOUT 15 (mlles) N. (north of) W2 (\Fiest Falm Beaoh) UHTIL
10 (is) IN CLEAR NOTIFY US WHEN 10 IS CLEAR." - :

: Complying with this stated intent, Captam O‘Bnen of Trlp 14 then clrcled for about'
ten -minutes in the vicinity of Stuart, Flgrida, approximately 35 miles north-northwest af

Palm Beach, Florida, at an altitude of 3000 feet.g/ The Melbournme, Florida, radio Tange '
was tuned in by the captain so that he could receive the benefit of any weaiher 1nfcrmat:.en_,
that might be broadcast. The captain stéte‘d that the racap’éioﬁ wasg good' but that he did not:
receive the 8:36 A.M. weather sequence broadcast 10/ The weather sequence reports were

broadcast at 8:43 A.M. Captain 0'Brien either was not tuned io the radio range frequency.
or had greatly reduced the volume while the reporis were being broadcast because, accordlng'
to his statement, he was in copmunication with West Palm Beach at B8:43 A.M.

o Capta.in 0'Brien stated that about 8 :43 while cxrdlmg in the vicinity of Stuart, -
Flor;da,, he oalled West Palm Beach by radio and asked sboui Trip 10 apd was told that Trip
110 ‘had passed north of Vero Beach about ien minutes ago. He then assumed tha_t Trip 10

§f For a detalled account of Capta:.n lleyers' experzence whic‘n prompted this message see :

.- . Page 9. o _ o _

gj See map opposite page 8- . s : '

_1;2/ The 8:35 A. M. weather sequence reports :f'or mamJ West Palm Beach - Vero Beach, Mel-

' _bourne, Orlando, Daytona Beach, and Jacksonville, Florida, vere broac‘mast by the Mel- 3
bourne. Flor:.da, GJ.v:.l Aeronautms Gommunmations Station at 8: 43 AWM.
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. was’ far enough ahead to permlt him to proceed to Daytona Beach and at 8:45 AlM. advised Eestr_
B Palm Eeach that he was golng "on - top"™ to Daytona Beach khut that if forced to go..on 1natru-
ments he would stand by until Trip 10 was clear. Receipt of this nessage was acknowledged
by West Paln Beach and was tha last radio contact w1th the flight. ST

Trip 14 then resumed fllght toward Daytona Beach in accordance with the flxght plan
The captaxn stated that shortly after passing over Fort Pierce he furned on the 1nstrument
lights because it appeared that he would go on instruments shortly, probably wlthin ‘the
next five or six miles. O0'Brien at this time ordered the steward to have all passengers
fasten their safety belts as he also expected to encounter rough air. After flying for a
short distance at an altltude of 3000 feet in a northerly direction, the airecraft eﬁteféd a
-hazy region hetween a solxd ¢loud mass, the base of which was about 5000 feet, and a brcken
strates condition, the top of which was about 1500 feet. The captain described the hazg
region between the base of the overcast and the top of the stratus formation as gray and
Opaque “He stated that this Laze appeared to be a normal overcast condition and’ that thera
did not appear to be any cumulus clouds or a thunderstorm condltlon akove the haze. '

: 0'Brien said that shortly after entering the hazy aimospheric condition they encoun—
“tered very turbulent air and then a violent updraft, and while they were in .this, the First
updraft, the air speed dropped back to about 100 w.p.k. while the rate of climb indicator
showed an ascent close to 1000 feet per mlnute While in the updraft, according io the

captain's testimony, he pushed the control wheel forward to nose the airplane down, -and upon
-“eaching an altltude of approzimately 4000 feet, the air became smooth and the ascent was
stopped.- “He further stated that at this time he started to make a flat turn to the left in

“an effort to get out of the storm and that while he was making this-turn, First Ofd‘lcer

S Crabtree, after securing his poermission lowered the landing gear. According to. th'

taln 'S teStzmony, “the airplane, before startlng the left turn, was on an injitial: head;ng af

340 degrees . and when ‘the turn had progressed to 240 degrees he iried to "straighien out. the

turn”, but the a1rp1ane continued to turn and his efforts to stop the turn were.of no avall

- ‘The {directional} gyro indicated that the turn continued until -the airplane wag- headad due

" morth, thus maklng ‘almost g complete circle. Captain O'Brien stated that after the iturn
" had been stopped the a1r became extremely turbulent and, since he was fully ocoup1ed with
the c¢ontrol wheel he requested the first officer to handle the threttle. While . tkis
turbulent air, according to .the captain's account, the left- wing went down, -and- renalnad'

- down even though full opposlte ‘aileron was used. Captain C'Brien said that he reachad for
the throttle in order to apply power to the left ‘engive in an effort to bring the wzng up,'
but that before he oould apply power the left wing came up and the right wing went: down’,
Hs ‘testified that on brlnglng the airplane to a level attitude the power was reduced due o
the violence of the turbulence and with this reduced power ihe alrwspeed meter lndtcatad

: about 130 m.p.h. "~ . N : . : . ﬂ,i,zu“ufl :

The captain, although not able to reconstruct the exact sequence of events fron thls
“poini on, was of the opinion that they encountered three updrafts and three. downdrafis:.’
highest ‘altimeter reading he recalled was approximately 4500 feet. The captain testxtled'
that there "was--an- extremely -strong rotary pressure while in the updrafis" a nd that the
:__azrplane had a tendenty to iurn to the left in a flat attitude. During these flat the
r{(dlreetlonal) gyro indicated that the heading of the airplane changed more than 186 gex,
. Acoording to O'Briem's recollection, the alr—speed indicator durlng the- flat turns_ 01,
v betWGEn 100 and 120 m.p.h. :

7<; O‘Brzen stated that he was of the opinion that he encountered the “core 0
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this disturbance'" while headed west at an altitude of about 2000 fee{; that while they were
ascending in the "core®, the airplane turned approximately 270 degrees to the-left in a flat
attitude; and that at the time the ascent was stopped they were headed approxlmately north

_{10 degrees).

The captain testified that during the third and last downdraft they broke oui of ihe
overcast. As they broke into the clear, according io his testimony, the air speed was be-
tween 190 and 200 m.p.h. and he had the control wheel fairly well back and was using 'a
normal amount of power in an effort to hold altitude. O'Brien stated that he saw a blﬁck
shaded area ahead of him which he believed to be trees, and that he immediately pulledfbéﬂk
on the control wheel and used the left rudder but did not use any aileron control ‘since
any effort to bank the airplane would have resulted in the wing making contact with what ap<
peared to be trees. The captain stated that this was the last thing he remémbered. -

Upon being questioned, Captain 0'Brien stated that he was of the opinion that they
"broke out in a downwind position" (heading) and in a “heavy layer of air" which reduced
air speed from 190 m.p.h. i0 approximately 100 m.p.h. and that the Suddeén decrease in-air
speed reduced their chances of gaining altitude. Capiain 0'Brienm stated that he was posi-
tive that "the airplane did noi go into a spin". He also testified that: durlng all -of - the
maneuvers the turn 1ndxcator needle was approxlmately centered. ' s

~ Captain 0'Brien could not fix the time at which they entered the storm area, nor could
he describe the weather conditions while tliey were in the turbulent air. This was due +to
the fact that he was directing all of his attention to the instrument panel and the- airplane
controls. O'Brien stated that the elapsed time in which they were in the thunderstorm was
very brief but that during the interval it was 1mposs;b1e o have complete control: af the
'turnlng radius of the airplane and control of the ascent and descent at’ a11 tlmes

The captain stated that he did noi’request the copilot to assiét'him'on th§ controls
por did he observe the copilot on the controls while they wers in the turbulent air. = He’
also stated that he could not determine from the feel of the controls whether the copiloi
had assisted him, because when "in {hat type of viclen!t air with all the pressure yoﬁ have
on the control surfaces of the Douglas, it 1s qulte hard to tell whether somebody is on the _
controls with you." ’

First 0Officer Crabtree stated that shortly after going on instrumenis they encountered
‘extreme turbulence and that 0O'Brien, who was on the controls, started a left turn from a
heading of 340'deg:ees. He testified that the turn had progressed to about 270 degrees when
they experienced a severe bump which was immediately followed by the airplane being carried
in an updraft to an altitude of about 4500 feet. Crabtree stated that whileé in the uwpdrafti
the rate of climb indicator showed an ascent of about 2000 feet a minute and that the air-
speed indicator went past a reading of 250 m.p.h. He further stated that he c¢losed both
throtiles and assisted ihe captain on the control wheel in an effort to reduce this high air
speed. The first officer iestified that after the air speed had been reduced to & normal
indication of approxzimately 140 m.p.h. 'and'thé'airplane'was again in level fiight, he re—.
leased the controls to the captain and after securlng O*Brlan s permlssion, lowered the‘
,Ianding gear. e

Crabtrea testlfled that the air at this tlme was comparatlvely smcoth and that O'Brlen 
Gontinuad in the left turn 1n .an erfort to gei out of the storm. According to the fivst
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o szbly haxl and exirome turbulence.

offioer 5 testimony, the turn had progressed to approximately 230 degrees when '{ha 'a.ir-—
plane was thrown into a vertically banked condition to the left and the air spaed drOPped off
' very rapldly. The first officer testified that as the alr speed dropped the a:.rplane saemed
to fall or side-slip and the nose of the airplane went down. Crabtree stated that as the
noge dropped, the air speed seemed to piock up and the airplane started a left spiii.  He
- further testified that the instruments indicated that the airplane was in a left spin {bamk
and turn indicator needle pointed to the lefi while the ball was to the extreme right; the
directional gyro was turning rapidly; the horizon showed the airplane nose down. and ‘wing
down) The first officer stated that he again assisted the captain on the controls anci that
_during the spin the right rudder was used constantly and the control column was pushed for-
‘ward as far as it would go. After reaching an altitude of 1000 feet, according to the first
officer's testimony, both he and 0'Brien pulled back on the wheel and mmedlately fellow:.ng
this shift of controls the pressure increased on the controls to such an externt.thz__a_.t the
rudder could hardly be held, The first officer testified that "immediately following this
my next impression was of the instruments being centered and the airplane not tufning in a
spin and the wings or lateral attitude of the airplane being normal, level." The alt:.meter
‘ showod between 300 and 400 feet, the rate of c¢limb showing neither ascent nor descent and
the air-speed indicator showing 60 to 70 m.p.h.11/ The first officer stated that théy were
. vpushing" forward, that the pressure on the controls became very "light”, and that he start-
" ed to apply -power slowly in order to prevent the torque of the engines from th;@wing'_ the
airplane inte another spin. He estimated that approximately one~half take-off po'wer was
haihg applied at the time they crashed. Crabiree staied that the viqibility at the time
: ihey ‘broke out of the overcast was reduced due to heavy rain and that he dld not see the
i trees p;'ev:.ously desc¢ribed by Captain O'Brien. :

i Crabtree. -in descrlblng the storm, stated that he did not see the cloud mass, ntn they
; encountered it. He. attributed his mabll:.ty to see the clouds to the condltlr whlch he
descrlbed as solid purpllsh haze in which they were i‘lylng prior to entering the storm. The
' first e!‘fmer testified that while in the storm they encountered heavy rain, sleet, and pPos—

: The evzdence 1nd10ates that the airplane struck the ground shorily after Crabtree 5
last reading of the altmeter and alr—speed meter. It siruck with power on .in a swamp in
shallow water at a point 10-1/2 miles west-southwest of the Vero Beach Alrport. 12f at ap-

- proxlmately 2:07 AM.13/

_§/ Thxs time was fixed by the stopping of the first officer’'s watch.

) _ Shortly after 10:00 A.M. the operations manager of Eastern, stationed a.t Il1ana:. was
; advlsed by operations personnal at Miami that Trip 14 was 20 minutes overdue at Daytona Baacﬁ
~ -and had not reported since 8:45 A.M. All company radic messages were checked and Easter 5
'Hlam radio statmn brcadcast intermittently in an effort to coniaci Trip 14. A};:Qu_t_l Go .
_A___j The stalhng speed of the DC-3, with flaps up, throttle closed, and a welght.'of 21 BAG

. . pounds, which appears to have been the approximate weight in thls case, : is approxa.-r
mately 74 m.p.h. It i5 an established fact that when an alrplane 1s,a :
stalling speed the air-speed indicator often shows a reading lower than the

_' -i-whzch the airplane is ‘actually traveling. This may explain the extreanel
e ':speed indicator reading recallied by the copilot. -
' ;_.g; - Ses ‘map on opposSite page showing approximate location of the scene of the : -] ami
"0 ihe location of the cities and other points to which reference is made .ux ¥ '
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P.M. it became evident that Trip 14 was dowh since no replies to the broadoasts were re-~
ceived and since the fuel supply must necessarily be exhausted. Eastern sent. out three air-
planes from Miami with instructions to search the general region beiween Wost Palm Beach and -
Daytona Beach. These airplanes encountered low ceilings in the vicinity of Vero Beach and -
wore Obliged to confine their search to the north and south of this area. Shortly after :00
P.M., the weather conditions having improved, company personnel in Eastern's airplane No.
370 =ighted the missing airplane and radioed its location to an Eastern ground station.
Ground searching parties immediately set out from Vero Beach for the scene of the accident.
“ambulances and other aids were driven as near as possible o the crashed airplane and boats .
were used to complets the journey. The first passengers reached the waiting ambulance about
11:00 P.M. and all the injured except the captain had been removed from the scene of the
accident by 1:30 A.M., April 4, He was removed by 6:00 A.M.

The passengers stated that a few minutes after entering the dark overcast the airplane
became involved in a series of very rapid ascents and descents. They further stated that
~after entering the turbulent air small articles including hats, blankets, etc., were thrown
from the overhead shelves and at times the small articles were suspended in mid-air. Most
of the passengers eXperienced the feeling of being held down by their safety belis and then .
of being forced into their seat. One of the passengers stated that he was sure the airplane
.made a left turn but did not spin. Another passenger who was a certificated pilot stated-
that the airoraft encountered some "rapid ascents"™ and then made a "terrvific! drop. Another
passenger stated that after encountering the turbulent. air the left wing had a téndencyu
to drop and that after experiencing a stArong up—-current he recalled a "very long dive".
& student pilot who was a passenger in the airplane stated that she exsperienced . two: dscents .
. ard two descentia.

Neither Capiain 0'Brien nor Flrst Offlcer Crabtree was able to establ:.sh the. exact time .
'_'at which they first encouniered the turbulence and we are unable, upon ihe basis of avazl— .
"able testimony, to arrive at any definite determination of this quastlon :

Weather Cond1ticns_

The pilots of four other scheduled flights of Eastern which on. April .3 iraversed.the
area in the region of the accident, testified as to the weather'conditic_ns existing at the
time. ' -

Captain Meyers was in command of Trip 10, which departed from Miami at 7:15 A.M. north-
.bound en route to Jacksonville via West Palm Beach and Orlando. His flight plan indicated-
~that he would cruise at 1500 feet. Trip 10 departed from West Palm Beach at 7:48 'A.M. at
vhich time weather reports showed a ceiling of.700 fest and light rain with moderate thunder-
- storms in the vicinity of Orlando. Captain Meyers stated that as he passed Stuart, he ob-

. served dark ciouds to the north and northwest; -but. that visibility was good io the east,
west and south.. Vision from the cockpit was reduced as he proceeded north, and realizing
"that a storm prevailed in that area, he turned.westward toward a "light spot™. Shorily
thereafter he encountered heavy rain and hail which he estimated to be.the size. of golf.
. balls, and considerable turbulence, After encountering the turbulence, the landing gear was
. lowered to reduce the air speedand thus the effect of turbulence upon the airplane, While
":m this turbulence, strong up-drafts and downdrafis wore encouniered causing the alrpla.ne.
: _to descend from 2000 to 500 feet. The captain stated that after starting a turn to get back’
_out of the storm, ._tha airplane. "alued in iis own course' and "....... taroed 180 degrees in
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prictic';ally its length flat." Captain Meyers further stated, "It felt as though sOm'étt_ainwg
took hold of the tail of the plans and turned it a full 180 degrees in praotically- 11‘.5
_length and I did pot .have anything to do with it. It was all we could do to stop it and I
had already itold my copilot to get on my controls with me. The controls became hedvy and
- stiff. - We were able to straighten that out but we started a fast descent. T saw:zﬁaﬂ
feet a minute down on my rate of climb indicator and ended up at 500 feet with full power om;
and at the bottom of that descent I called for gear up, with the hope of having additi_r.inal
speed to help stop that descent in case I had not stopped it at that time. The gear was
brought up. We pulled on and out with full power and were able to ¢limb back, but at that
time we were headed back out of the storm and were gradually running inte smooth airi™

faptain Meyers got out of the severe storm area near Sebring,l4/ Florida, and at gp-
proximately 8:30 A.M. instructed his copilot to iransmit the message previously referred tb,
requesting that Trip 14 be held at West Palm Beach. Captain Meyers stated that his:"inten—
‘tion was to try to stop that trip before he (0'Briemn) got into it {the storm)"- and the .
heavy turbulence. Capiain Meyers then proceedsd westi, skirting the southern edge.of- the
" storm., This westerly course vas held unil a point west of Avon Park, Florida, was reached,
. & deviation of approximately 65 miles wezt of the normal course. Captain Meyers statéd'--‘t.ha't
" he-then turned and proceeded sastward skirting the storm to the south, with the intentiom,
if it were not possible to go around the storm to the e¢ast, to return to West Palm Beach
.- and wait until there was a changs of weather. This easterly course was held until he arrived
 at the east coast of Florida about ten miles south of Fort Pierce. Since the storm extended
“-out to sea he radiced West Palm Beach at 9:15 A.M. that he was returning. - He landed at
- Westi Palm Beach at 9:40 A.M. : St

' -.Ca.f:t_a_in Meyers testified that an examination of the airplane while it was on the ground

. at West Palm Beach did not disclose any damage or dents on the leading edge of ‘the wings,
“ag. a result of encountermg hail, nor did he observe any effects of hail on other Parts of
the airplane. He remained at West Palm Beach about an hour and a.half. Then Trip 19 prcr—_
 oeeded at an altitude of 1500 feet up the east coast of Florida past Stuart where, according
- to the ‘captain's testimony, it encountered rain and low oclouds and flew on instruments
for about ten minutes. After passing Vero Beach he ran into scattered clouds and the f.r‘ip
proceeded contact to Orlando.r The flight was uneventful from Orlande to Uacksonviila.'
Captain Whipprechi, in command of Tnp 40, departed from Miami at 9:00 A M., northboundr
- en route to Jacksonville via Orlando. The flight plan called for oruising at 3J000- f.‘eet..
" He passed over West Falm Beach at 9:27 4.M. Near Jupiter Light {(about 15 miles north of* West
_Palm Beach), he intercepied a radio report that Trip 10 was returning te West ?alm B’ﬁaﬁh;
As. he passed Stuarit, at approximately 9:38 A4.M., he saw thunderstorms ahead.: At "that,
time the visibility was unlimited to the west and south. He headed west with the expeota—-
- tion of circiling the storm. While flying west of Fort Pierce he saw what he descnbed as
two small. tornadoes.13/ He desceanded to 1500 feet, and encountered moderate _turbulence at
" tbis altitude. He finally turned north at a point where conditions appeared better and
" arrived at Orlando at 10:54 A.M. At the time he turned north, he was approximately 45 milss
west of his course. LR

T 14 '/ Seb“ring, Florida' is approximately 60 miles weat-southwest of Vero Beach; Fl'ofida;
< I87° There were no tornadoes reported at ground level near Vero Beach Flor:.da, o:r t:h
i ing of Apr:.l 3, 1941. - S

'3.5f5~“30827
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Jacksonville, Florida., His flight plan called for coruising at 3000 feet. He flew over
scattered clouds in the vicinity of West Palm Beach. After viewing the weather to the north
of West Palw Beach, which the captain described as "pretty black™, he descended to 1000
feet and proceeded northwest toward what appeared to be more favorable weather. After
flying on this course for a shorti distance he realized that the weather was worse to the .
west, He therefore returned toward Steart and proceeded north up the coast. He passed Vero
Beach, the point on his flight nearest the scene of the accident, at 10:31 A.¥., approxinate-
Iy 1 hour and 25 minutes after the accident, where he encountered light rain and reduced
visibility, He landed at Jacksonville at 11:50 A.M. without having encountered more than-
modarate turbulence ai any point,

Captain Robertson, in command of Trip 315, departed from Joksonville at 7:30° A.M.
gouthbound en route to Miami via Daytona Beach, Orlando, Verc Beach, and West Palm Beach,
under a flight plan calling for cruising at 4000 feet to Daytona Beach; 1000 feet from
Daytona Beach to Orlando; and 2000 feet from Orlando to Miami. He flew by reference to the
ground io Daytona Beach, arciving there at 8:15 A.M. and departing at 8:20 A.M. He arrived
at Orlando at 8:40 A.M. where he encountered light rain. The trip deparied from Orlando at

*EQ A.M., cruised at 2000 feet to Vero Beach, and arrived there at 9:35 A.M. At the iime
Captain Roberison arrived at Vero Beach visibiity was one mile 10 +two miles with heavy
rain and the ceiling was 1000 feet variable. At 9:38 A.M. he departed from Vero Beach and
climbed to 2000 feet but, after encountering severe turbulence at this altitude, he changed
his flight plan to 1000 feet. In the viginity of Fort Pierce, he passed under what he
described as a "line squall" where he encountered some turbulence. The remaining portion of -
the trip was normal. i i e

Three United States Coast Guardsmen Stationed at Fort Pierce, Florida, which is. about
Z2miles goutheast of the scene of the accident, testlfled at the hearxng These men,occu—
pationally accustomed to observe weather, stated that about 9:00 A. ¥. a very dark and low
cloud system approached from the north, accompanied by heavy hailsiones about the size of a
quarter: A few minutes later a heavy rain began to fall, which was accompanled by a gusty
wind that uprooted trees and was egstimated to be about 40 m.p.h.

An airplane was observed by one of the Coast Guardsmen to pass just east of the Fort -
Pierce Coast Guard Station about 8:55 A.M. This airplane was later identified as an Army
airplane en route from Miami to Jacksenville. The pilot of this plane (Major Kenneth A.
Rogers, United States Army Air Corps) stated that at the time he passed Vero Beach the
ceiling was about 800 feet and that just north of Vero Beach he had encountered heavy raln,
accéompanied by severe turbulence.

The United States Airway Weather Observer at Vero Beach issued a Special weather bul-
‘letin at 8:55 A.M. vwhich reported a wind shift frecm east-southeast 26 m.p.h. to north-
northwest 20 m,p.h, and a mild thundérstorm with light rain. At 9:10 A.M, the Airway Weather
Obgerver at Vero Beach issued another special weather bﬁlletin'reporting a moderate thunder~
storm with heavy rain.

Examination of the'Wreckaae
The wreckage of NC 21727 was examzned by representatlvas of the Civil Aeronautzcs Board _
‘The exan;natlon did not reveal any ev1dence of failure of the structure, or control systen,

or of malfunctlonlng of elther eng;ne or of ezther propeller, prior te 1mpact An examination

15—w30827
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o:l‘ the a:.rcra.ft 8 radlo equipment did not indicate malfunctioning or failure of any of the
radio equxpment during flight.

The airplane came to rest in the swamp at a point where the water was'a.ppro:tilﬁat_ély
:2-—1/2 feet deep. It was headed in an easterly direction {approximately 80 degrees). 'is-
spectlon at the scene of the accident indicated that at the time of impact with the water
.t_.h_e, az_rpla.ne was approximately level longitudinally and laterally, but was skidding to ‘the
right, with little forward speed. These conclusions are derived from the fact thal the
- ‘right and left landing gears were sheared from the airplane and were found approximately 40
'féét_ to the left of the left wing tip. Both engines were also torn from their 'moulit-'i'ngs
.and. the left engine came 0 rest just forward and about 14 feel to the left ¢f the nacelle

ih which it had been mounted. The right engine came to rest under the left wing tip. and
the examination of the undersurfaces of the wings indicated that after it was broken rrom
its mounting the airplane actually passed over this engine traveling sidewise.

Exmmatlon of the surroundlg terrain further substantiates +the conclusn.on t.ha.t t.he
alrpla.ne was traveling in a southerly direction (sidewise) with 1little forward sgeed. A
_t,x_-_ep on an island approximately 160 feet north of the left wing tip had been very recently
'bro_kan.' There was a deop impression on the under-surface of the left stabilizer which indi-
‘cated that it had struck this tree, and there were rubber markings upom the broken portions
. of the itree which also indicated that the leading edge of the stabilizer, whi'c;h is covered
: with'é rubber guard, had caused the break. The damage to the airplane 1ndlcates that it wWas
not travel;.ng at a high velocity at the time it struck the water.

‘_Th:.s airplane carried a fllght analyzerl6/ (barograph), the purpose of which is to
matlcally record the altitude at which the airplane has been flown. The 1_nstr31m_e_gt Tre—
c'érds this information by an ink marking upon a barograph card made of specialiy designed
: pa.per by the manufacturer of the barograph. The ink supplied by the manufaciurer of - the
: J.nstrumeni when used in conJunctlon with the card, makes a marking that is v1rtua.11y uater

) proor o
The flight analyzer installed in NC 21727 was broken from its mounting and was found
e mmersed in water on the floor of the companionway between the cockpit and the c-a.b;n door.
Examination of the flight analyzer card did not reveal any markings to indicate the altl—
tudes at which the axrplane had been flown. This card was sent to the Federsl - Bureau of
Investlgatmn and their la.boratory tests failed to bring out any markings, thus 1ndlca.t1ng

L ‘that the insirument had not been in operation during the flight. This conclusion is furiher

subsiantiated by the fact that Trip 14 departed from Miami at 7:45 A.M. and even thbﬁgh"tﬁé
-waler may have washed away ihose ink markings made just prior to the crash berore they had
_'_‘become dry, -i1 is reasonable to assume that had the flight analyzer ‘besn worklng the 1nk
‘_: markings made durmg the early part of the trip, i.e., Miami to West Palm Beach would have
--:;":.dried into the card and noi have been obliterated by the water.

Although the flight analyzer was not required by regulation to be carried at ""'Eﬁe‘)ﬁ-i“'_‘e :

. Section 61.341 of ’t_;he Civil Air Regulations, which requires that all '_aii‘ 'ci_ir_x_'ier:ai;i'%-e
- oraft having a gross weight in excess of 10,000 pounds used in scheduled 'aig_t'féhspdr_—'
tion of passengers be equipped with instruments for automatically recording aliit
while in flight, was passed by the Board on February 21 1941, and w:.ll becom_
on April 1, 1942. ’

[ :
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this accident occurred, it is regeitable that the instrument which was being carried was not
in operation, for a barograph record would have been of inestimable value in determining
the degree of turbulence encountered by NC 21727. '

Conduct of the Flight

In seeking to determine the cause of the accident io Eastern's Trip 14, we have con—
cluded previcusly in this report that the aircraft had been properly mainiained and was in
airworthy condition when it took off from West Palm Beach., We have also determined that .
there was no siructural or mechanical failure of the aircraft or any of its equipmeat until
it crashed with power on into the swamp west~southwest of Vero Beach. It also appéars that
the airplane wag properly loaded and that it had ample fuel for the flight. From the evi-
dence it is clear that the radio range stations invelved, Miami and Melbourne, operated and
waintained by the Civil Aeronautics Administration, were operating normally on April 3,
1941. '

The investigation included a study of the forecasts made by the United States Weather -
Bureau and Eastern's Miami meteorologists, the hourly weather sequence reports, and the -
weather conditions that actually existed along the Florida sector of Route & on the morning
of April 3, 1941, to determine whether Trip 14 should have been dispatched and whether the
trip was furnished current weather information while en route to Jacksonville.

The weather forecasts made by the Uniied Siates Weather Bureau covering the period from
5:30 A.M. to 1:30 P.M. and the irip forecast made by Eastern's Miami meteorclogist at 5:2%0
A.M. both predicted that there would be scattered thundersiorms along the Florida sector .of
the route. = The prediction did not indicate that the weather conditions io be énpountered
would be in any respect unusual for the Florida area at that, tipe of year. This prediction-
was borne out by the weather observations coniained in the 6:30 A.M. weather sequence reports.
However, the 7:35 A.M. and 8:35 A.M. weather sequence.reports indicated the approach of more
“unfavorable weather conditions. The 7:35 A.M. weather sequenoe report indicaied general
thunderstorm and shower activity extending eastward across the State of Florida, with Tampa
reporting a northeast wind of 32 m.p.h. with strong gusts and light rain showers. " Both
Orlando and Daytona Beach reported mild thunderstorms. The rain area extended about 120
miles northward from Tampa and Daytona Beach. The B:35 A.M. weather sequence repori showed
an extiengive thunderstorm and rain area in the ceniral part of Florida. Tampa reported a’
northeast wind of 28 m.p.h., with strong gusts and a thunderstorm with rain showers. West
Palm Bsach and Vero Beach were reporting thunderstiorms. “The rain area extended north to
Tallahassee on the west coast of Florida and to Jacksonville on the east coast.

In determining the characteristics of the thunderstorm activiiy as ii actually oc—
curred, .we have, in addition t¢ the Weather Bureau sequence reporis, the observations of the
Fort Piere Coast Guardsmen, the testimony of the pilots flying four of Eastern's trips in
that area and the,statementsAof the crew and passengers of Trip 14, From this evidence we
corclude that the storms in the vicinity of Vero Beach were accompanied by heavy iurbulence,
lightning, heavy rain, and hail, 'Thq,reportsrof-uprooted.;rees indicate that wind velocity

~ip gusis may have ranged up 1o 40 or even €0 m.p.h. in ¢ertain portions of the storm although
- no:official reports of such high velocity were recorded at any Weather- ‘Bureay station ia the .
storm area. This general thunderstorm activity which exiended in a line across ihe State of "
Florida by 7:35 A M. with winds northerly or. northeasterly in the northern portion of the:
thunderstorm area was. probably of & c¢old front -type with thundersicres caused by ihe
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: 'displacing action of celder air from the north moving southward inte warm unstable ‘air! Ipm .
: such an extensive area of thusderstorm activity it is probable that thunderstorms of a".l.l ’
intensities would be found scatiered all through the general storm area. o ’
A study of thé weather data available to the Weather Bureau for its 5:30A¥.-1:30 P!I
forecagt and to Easiern's meteorologist for his 5:20 AM. irip forecast indicates that they
-pfedicted weather conditions to be expscted along the route with reasonable accuréc—y con-—
s:.derlng the present knowledge of thunderstorm forecasting. However, these weather foretasis
" were made wore than two hours before the departure of Trip 14 and failed to predict “the
'-ISeventy of the storms, especially the degree of turbulence that might be expected. -
Both forecasts were available to Captain 0'Brien before he left Miami, and the 6:35 -
" 8.M. weather sequence was attached to his clearance: There was hothing in the weathel data
to léad him to believe that any unusual weather conditions would be encountered along-his
route. However, when he left West Palm Beach at approximately 8:20 AWM., the 7:35 A.M.-
weather sequence report was attached to his intermediate clearance and before he é.otué._ily
" entered the thunderstorm area the 8:35 A.M. weather sequence became available. Thése hourly
tele'type sequehces gave all the nescessary indications of the development of a frontal ‘¢on—
dition such as was actually encountered: -By the time the 7:35 A.M. sequence report had been
“received, a definite trend toward the development of a ¢old front- or line sguall iype of -
thunderstorn was indicated. The 8:35 A.M. weather sequence reporis confirmed this.

“Since the regular- pra.ctme of the United States Weather Bureau does not pronde for Te—
vmed or intermediate forecasts, the airlines depends largely upon their own meteorologmal ’
) serv:.ces for up-to—the-minunte route and terminal - forecasts. -~ Therefore, it ‘is- clearly the
responsa.b:.lrty of the company -dispatcher and meteorologist fo- keep -in- -constant to' h I‘lth
deveiopments in the weather and to advise pilots if forecasis upon which they: ‘are depem:hng
E appear 1o be erroneous. The 7:35 A.M. sequence report should have created a reasauable doubt
" in the Rind of Eastern's Miami meteorologist as to the adequacy of both the trip ami Weathar'r
“Butean forecasts, but after receiving, and presumably studying, that report, he made no’
~&ttempt to supplement his original forecast or to issue a special revised forecast. By jt.he_

time - the 8:35 A:M. weather sequence reports were available, the weather conditions wers
'such that efforts should have been made through the issuance of a strongly worded forecast
_or‘otherwise to advise pilots proceeding into the storm area that they would encounter, not
scattered thunderstorms, but 2 line squall thunderstorm condition.

The dispatch and communications organization and procedure of Eastern Air ‘Lines wera:
also carefully considered during the course of the investigation and the evidence d‘isql'qsed
in that portion of the investigation. shows o lack of adequate coordination between ground andg
. flight operatiors and ameng aircraft in flight. At 8:20 A.M. Captain O'Brien took off from
" West Palm Beack on a weather forecast which indicated that he was to encounter _'sc_aitered
“‘‘thunderstorms rather than a line squall or cold front which current weather data tlen avail-
“able-showed was to be anticipated. About 8:30 A.M. Captain Meysrs of Tnp 10._which had
*.'fpreceded Trip 14 by about 30 minutes, stated that he encountered this line Squall and oX~

"--perlanced ‘violent turbulence. After having turned back out of the storm he wag mpe’.lled hy

has experience to radio West Palm Beach stating that Trip 14 should be held on- the: grmmﬁ
__u"at ¥West Palm Beach bgcause be was "running intoe instrument weather with heavy- turbu .
] ~The transportatloz\ azent at Fest Palm Beach acknowledged receipt of the message by n mngj
: Trip 10 that Trip 14 had already departed West Palm Beach. Trip 10 then sent m 3
. Bemch a message asking that Trip 14 bs told to "stay cut until we are olear™.-
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tation agent then contacted Trip 14, which was at that time north of West Palm Beath, but
_apparently -failing completely to comprehend the significance of Captain Heyers' first mes—j;
" sage, ouly told Trip 14 that Trip 10 was on instruments and wanted Trip 14 to stand by until
he was ir the clear. In accordance with this request, Trip i4 did siand by for approx:.mately .
10 minutes until 8:45 A M., when he sen} the following mesSSage to West Palm Beach: L

"14 IS GOING ON TO DB (Daytona Beach) ON TOP IF WE RUN INTO INSTRUMENT WEATHER .
WILL STAND BY 'IIL 10 IS CLEAR." : : -

‘aptain 0'Brien and Pilot Crabtree stated that they interpreted the message received -from
West Palm Beach as a request for them to remain in the clear, thus allowing Trip.10 suffici-
eit time to clear the cloud mass and avoid the possibility of .collisien.17/ Since the mes- -
sage gent by West Palm Beach did not include any reference whatsoever to the "heavy turbu—

tence" that Captain Meyers had reported, it is not surprising that this message was misin- :

-~ terpreted by Trip 14 in just this way. Trip 14 then proceeded north and encountered the. line .
squall with its attendant severe turbulenoce. :

After having sent the message to ‘PIest Palm Beach, Captain Héyers of Trip 10 broke o’ut-"
into the clear and in an effort to get around the storm proceeded west across the State of
Florida to a point approximately 10 miles west of Avon Park, a deviation of approximately
65 miles west of his normal course. Being unable to .get around the storm, he returned to -
West Palm Beach, landing at 9:40 A.M. During this flight Captain Meyers apparently made no
effort to get in contact with ground stations to give them further advice as to the violence
of the storm which he had encountered.l18/ Hor did he aiiempi to report his pesition, not~
withstanding the wide deviation he had -made from his normal course- Dn the other hand,

. West Palm Beach made no effort to get in touch with Captain Meyers in: order +to secure from

hid more details as to the storm conditions he had encountered sven though the transporta.tz.on
'-agent. there knew that Trip 14 was proceeding along the same - route on -which Captain Meyers
‘had ‘encountered the "heavy turbulence". Captain Meyers did not make ‘a full report of hls—‘
experxence until after he had returned to West Palm Beach at 2: 40 A. H when he reported i6 -
* Miami by telephone that he had "enoountered heavy hail, hea.vy raim; and severe. turbulence in
the ucmlty gsouth of OR (Orlando)" : :

In addition to the above—described fallure o6f coordination betwsen Tnps 10 and 14 -
and. the ground -statlon, another irip of Eastern was permitted to take off from Hiami for
Orlando notwithstanding the reported storm conditions. ° QCaptain Whipprecht of Eastern’s .
Flight 10 was permitted to, depart from Miami for Orlando at 9:00 A.M. despite Trip 10,3.:‘
8:30 A.M. message that he had encountered heavy turbulemce. 'Trip 10 radioed at 9:15 A¥. :
that the flight was returning to Hest Palm Beach: The only conclusion that could be reached
fron those two messages was that the captain of Trip 10 had encountered weather that he did .

17/ . At the time of this accident _Air'wa.y Traffic Control had not been established in Florida
© . .and the area south and east of Alma, Georgia. An Airway Traffic Control Center is be-
“ing established in Jacksonville, Florlda. for- thls area and will be in operation on ot
7 “about December 15, 194l. o _ s
187 Seatzon 61.770 of the Civil A:Lz‘ Reg,ula.t:ons provs.des as Tollows:
“61 TT0 Weather mterruptlon. I any hazardou:s fllght condition ‘is encountered en&
_-route. ‘the - pllot shall ‘broadcast: mrormatmn as 0. the course of action which he 15;;'
takmg and as 10 his reasons therei‘or no
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3 ndt' ;énsider safe to 6perate through. Noilwithstanding this opinion on the part of one-. ca.p—'
saidn, another captain was permitted to proceed into the storm without even bemg -t,old by
Eastern 5 West Palm Beach ground station that severe =torm conditions existed along h:ts

- route, : : _ :

©All of this indicates that at least on this route of Eastern's, and on this occasion,
after & pilot had once taken off from the originating point named in his formal olearance
he Teceived litile subsequent assistance from ground personnel. The primary raasqns for
“{his condition apparently lay in the failure of the operations management of Eastern to
prcwde an adequate dispatching system on Route 6, together with a sufficient number of
-irained d*Spatchers to keep in constant contact with f{lights in order to provn.de them wlt.ts

: current and accuraie flight information.

The dispatching of all Eastern's flights between New York and Miami is handled by a
. dispatcher stationed, in New York, Eastern's currently effective osrtificate of- co:iirenienée
ax;d ngcessity for the New York-Miami operation (designated as Roule 6) authorlzes 1t to en— :
“gage 1ia air transpertation between the co-terminal points New York, New York, and’ Newailk,
" New -Jersey, and the intermediate points, Philadelphia, Pennsylvania; Baltimorg, uarylana )
 Washington, D;-C.; Richmond, Virginia; Raleigh, North Carolina: Charleston,.South Carplina:
.- Savantiah, Georgia: Brunswick, Georgia; Jacksenville, Florida; Daytona 3Beach, . ‘Florida;
- Orlando; Florida; Vero Beach, Florida; and West Palm Beach, Florida, and the teminai:po_mt.
i«.aam. Florida, The length of this route is approximately 1,250 miles. The digpatchker im
{Kew York i;: adcht:»on to handling all through north and south bound flights betweon New York,
I New ork; ~and Miami, Florida, handles all flights between the terminal points::and mter—_
ediaia".poz.nts ob. this route. The New Yerk dispatcher also handles all porih. ; ;
ights op ‘Route 5 between New York, New York; Washington, D. C.; and Righmond, ‘Yu'guna
-5 THG . New _Yerk dlspatcher hag, during the 8:00 A /M. 1o 4:00 P.M. tour of duty. ju!‘isdmtum,'
i Over ‘Some: 30 fiights, apart from extra sections. Of these, eight or ten are sometises im
flight smultaneously ' - el T

e Gerald S. Ritohie yas the dispatcher on duty 19/ at LaCuardia Field, New York Nasz York :
On the morning of April 3, 1941. ¥r. Ritchie issued 2 clearance at New York for Trzp_-l% o
. proceed from Miami to Jacksonville. This clearance which was transmitted via teletype o .-
7 Miami 20/ was hased or currest weather informaiion available to him. The dispat’c}iér gy d-not’
- think i1 was necessary te talk %o the captain" (by telephone} since he "did noi  think an}'-u'
th;ing would occur e¥oept routine flight®. Disgpatcher thchle was relieved of duty at 3 m'_

__J Dlspa.tcher Ritchie stated it was his understanding that 1t was the duty of Easi.ern‘s :
Jodispatchers to “go over 1lhe weather forecast and consult. the meteorologlst ﬁlear:
7 flights from originaling points io destination; and keep track of the i‘hgh:t, gl mute'
. by, posﬁ,mn reporis; and plane dispdtches from the station where it lefi, and in geaer!-';'
a1l assist the (flight, that is {he orew,. any way we can, furnishing any ﬁfomaiion;
to.them that we do not believe they would receive otherwise or that weuld be: of'“snte -
' 68116 them or to the safety of the flight". : : i 7
gy In clearing flights from cities other than New York, on Route & (New Yorl:—!&hm and .
that portion of Route 5 outlined above, the clearances are issued via- tel i

.'-'-_'--no contact is mede with the captain when the dispatcher is of the: opinian
-'fl;ght will be routine. However, if conditions exist which, in. the _Q;u_niﬁ_l’;.
: dispaitqher, seen to be doubiful, he may contact the pilet by 'teLgphég
© - suing the clearance. S
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&.M. by Larry C. Stevens.

The first fragmentary flight progress report concerning Trip 14 was received by -Diss
patcher Stovens in New York about 9:10 A/M., {a few minutes after the accident had ocourred).
This message from Eastern's Miami station contained the information that "Trip 10 had asked
Trip 14 to hold in the vicinity of Palm Beach until Trip 10 got in the olear". This message

also contained the information that Trip 14 was proceeding to Daytona Beach. Stevens fur~:

ther testified that "after 10 o'clock ({A.M.)" he "received a wessage from Miami.which was a -
copy of a report sent to them (Miami) by Captain Meyers as to the weather he had en- .~
countered®, _ .

43 a3 resuli of the delay in transmitting communications, the New .York dispatch 6ffice "
of Eastern had absolutely no information concerning Trip 14 from the time of the departure
from Miami at 7:45 A.M. until about 9:10 A.M. which was after the acoident had ocsurred.

- The New York dispatcher did not receive any weather reports from Eastern's Florida stations

until after 10 o'c¢lock that would cause him to be concerned with the safeiy of flight ope:_'a-é-"-"- .
tions in the vicinity of Vero Beach. The Wew York dispatcher did not have the information .

that Trip 14 had been holding in the vicinity of Stiart and had:then continued north, untii:

approximately 25 minutes after the flight had proceeded north. According to. the testimomy = .

the New York dispatcher did not know that Trip 10 had decided to return to West Palm Beach
because of the weather condition until approximately 50 minutes after the decision ito return’
was made. The New York dispatcher, who was stationed approximately 1100 miles from the lo-
cale of the bad weather and the scene of the accident, did not receive a report of the
weather encountered by Tr:.p 10 at 8:30 A.M. unt:.l afier 10 o clook. '

' The duties of the aircraft dispatcher are noi 1i-n_aited-tethe dispa'tchi_ngi'oif“.éfli-ghts from - -
one terminal point to. another. He camnnot consistently with .the proper performance of hiz .

functions dispatch an aircraft and leave the Temainder of the flight entirely to the pilotl: '

He is responsible for keeping in frequent, regular contact with the flight in order-that he
" can’ furnish the flight with all weather, traffic, and other pertinent information relating
to the operation of the trip. It is obvious that Dispatcher Stevens of New York was not-in

frequent, regular contact with Trip 14 or any other trips operating in Florida:about that. ...

time and that he could not possibly have furnished Trip 14 with'.the assistance to.whidh
Captain 0'Brien was entitled. The only one who was actually in possession of sufficient in- :
formation with respect to the operation of Trip 14 was the transpertation agent at West Palm
Baach. : :

" Before persons are permitied to perform the funciions of ap aircrafi dispatcher they,_'

must have an aircraft dispatcher certificate issued by the Administrator of Civil Aeronaut— - -

"ics, which ceriificates are issued only after a _showing of extensive asronautical experience
and ‘a ‘demonstration of adequate skill through written and 'pra.c‘sieal _examigation. - The pur~

 pose of these provisions is completely defeated if an airline falls to provide a,dequate.'_'.

“dispatchers thus. requiring them to communicate over such long distances that they cannot

‘'secure current information and by requiring them to have so many flights under their control '

ihat they cannot pay adeguate attention to any .of them. ~If a. trained.dispatcher had beed

~ logated in the. Florida seoto';‘ of Route 6, heée would- have recognized: the significance of-

'Inp 14 accurately -and would not have been satisfied with:Captain Heyers’ rather. general
'._:,weather report. ‘ He would have requested complete weather information promptly and would: have .-

a:S—-zngv:'""

_ Captam Meyers' B8:32 A.M. radio message that he was on instruments and encountering. heéayy
turbulence. A qualified dispatcher could have been expested to transmit this messsge to . -
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: .assmted the p:.lot of Trip 14 by reporting such information to him inmediately. It':"_'_,

: 1}; gertain that such a trained dispatcher would not have failed to aoquamt Captain whxp—_f'

-:'_’_precht With Gaptam Meyers' experience.

Section 61.55 of the Civil Air Regulations, dealing with dispatchers, prov1des in pa.ri.
as follows: : : -

61,550 Number required. The air carrier shall provide an adequa,te' numbef
sof cértificated alrcraft -dispatchers, necessary for the type of operatmn mvolved.—
__'for the purpose of dispatching air carrier aircraft.”

“61 551 Locatlon, One or more aircraft dispatchers shall be located at such poinis
. as may be deemed necessary by the Administrator to lnsure the safe 0perat10n of
- the:alr carrier v

It is a- pr:.mary responsib;.l:.ty of the air carrier to establish its ground orgamz,_'__','_: I
"So ‘as-t0 comply with these .regulations. #As the result of the facis discloged in: the. i

tigation of this accident, it was the considered judgment of the Board that Eastern: had not,

'.'_'provided suffiocient dispatch centers on Route 6, and the Board on May 8, 1941,.racomendeci

‘10 the Administrator of Civil Aeromabtics that he conduct an informal investigation 6f the

eperating procedures of Eastern. The Board has been advised that BFastern has establlshed an
--,’addinonal dlspatoh genter at Miami to betier facilitate flight Opera,t:.ons on, Route 6.

. We have concluded that Eastern s ground personnel failed to properly appn.se, Captain'

: ialn

‘_\mey_; with whieh vmlently -turbulent conditions are associated with thunderstorms,

'.-personnel predwted "l:.gh't to: occasionally moderate turbulence in scattered thundershowers“_

a.long 4the - fhght path. While it is impossible to determine whether or not mere v:.sual 0

: vatzon ef the.:gloud mass would have given warning that it possessed unusual charactenstzcs,;
there a.s enough possibility that it might have done so ‘to cause unfavorable comment O, tha'-'

lack ef avidence of any concerr on the pilot's part for the making of the cleogest pos
exammatlon of -the characteristics of the storm, and of its apparent lateral oxtent,; hefera
- entenng it. :

We'm'ust ~gonsider whether Trip 14 encouniered turbulence of such extraox"din-éfy 'iﬁ'tén'sifyi

’r.ha.t, degree of severity, then an . addltlonal inquiry must be made into the- degree of Sﬂi‘&,,an&
: sklll ‘exercised by O'Br:l.en alter he. entered the cloud mass. :

engers- ERT

_Of the four Eastern Air Lmes pilots who flew through the. stom, two -dagéribd
- turisulence ancountered as "roderate"; another stated ‘that he: encountered “severe

G’Brien ef_the weatber conditioas that he might expect to enoounter, but it does not neces-
~follow: ihat -this omission. by iiself caused the accident. K In view:of; the_;imom fre-

o hat it was: mposs:ble forithe. captaln gxercising the degree of skill expected of an alrr 1-31& '
sipilot, to maintain control of the airplane. If the turbilence encountered did not appr"ﬂsh :




and the fourth pilot said that he encountered "gome turbulence™. Similarly, these State~ .
mwents are by no means conclusive of the precise degree of turbulence that was encountéred
by Trip 14, since these pilots did not enter the storm at the same time and the same p01nt
at which Captain O'Brien made his entry. :

The Specialist in Meteorology of the Board made a thorough analysis of weather con-
ditions in the area in question based upon sequence reporis, radio scnde data, and reports
from pilots flying in the area on the morning of April 3. He concluded that the condition
existing near Verc Beach at the time of the sccident could not be considered as more than a -
wild frontal system in which severe turbulence could be expected, The analysis did not
indicate the presence of turbulence more severe than might be expected in a local thunder—
storm or moderate frontal condition, there being no evidence of a tornado or severely cy=-
clonic condition existing in the area.

The passengers, in describing their sensations while the airplane was in ihe storm
.aréa, stated that articles in the cabin were thrown from the racks and at times were sius-
pended from the top of the cabin. They alternately had ihe sensation of being pressed
in their seats and being restrained from leaving their seats by the safety beits, thus ip-
dicating that the airplane did ascend and descend rapidly. These statements lead to the
conclusion that the airplane did encounter severs turbulence, but they are by no means con—
clusive in determining whether the turbulence was of that degree of intensity that would have
wade conirol of the airplane impoSSlble

- The testimony of Captain 0'Brien and First Officer Crabtree displays sibstantial dif-
ferences of opinion as to the degree of turbulence encountered, the instrument readings and
‘the maneuvers of the airplane while they were in the turbulent air.'_Captain-QfBriQn’B

" desoription of thé flight with the attendant turbulence leads to the conclusion 'that  the
turbulence was of such intensity that it becams impossible to have complete comirol of the
_maneuvers of the airplane. First Officer Crabtree's testlmony leads to the conclu510n that
the airplane did encounter severe- turbulence, buti not of a degree of 1ntensity that- should
have resulted in loss of control of the airplane. In weighing this testimony, we must take '
into consideration the relatively limited experience Captain 0'Brien had ‘acoumulated as
captain in opérating DC-3 equipment on instriments in furbulent conditions and the Ffaot -
that First Officer Crabtree's DC-3 experience was limited to operation as copilot for about
seven months. Captain O'Brien stated that during the first updraft the air—speed indicator’
showed an ascent of 1000 fpeit a minute, while Crabiree testified that during thisrfifst'ﬁpf_
drafi{ the air-speed indicator went pasi a reading of 250 mw.p.h. and the rate of climb indi-
cater showed an ascent c¢f 2000 feet per minute. Captain 0'Brien stated that the indicated
air speed was beiween 120 and 200 m.p.h. at ihe time they broke cut of the overcast, while'
Crabtree testified that as they broke out of the overcast the indicated air sneed was be—_
- tween 60 and 70 m.p.h.

Captain_O'Brien and First Officer.Crabiree also expressed a difference of opinion
as’to the reading of the bank and turn indicator.. Captain O0'Brien staled that during the
:turn;ng maneuvers the ball in the - bank and turn indicator wds in the right corner and
the hand was as nearly centered as possible, only’ oscillating approximately its own widith.

_'Flrst Office Crabtree testified that at least during what he beélieved was:a spin, the ball
“in this indicator was in “the rlght corner and the hand was in the left corner. As to the
f;maneuvars of the airplane while it was in the’ turtulent air, the captain stated that. follcwa
‘;1ng the fzrst updraft they encountered a séries of up and downdrafils, each approximating

s-s0627
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| 1600 féet Captain 0'Brien further stated that "it was absolutely impossible to- have'&on_
trol of the turning radius of the airplane and control of the ascent and descent at all
t;mes# - this he attributed %o an “exiremely sirong rotary pressure" that resulted in- the
airplane making flat turns. First Officer Crabiree testified ihat they encountered only the
one updraft followed by the sieep left bank, the loss of air speed, the subsequent spin, .and
regovery. It is impossible to conclude from this testimony whether ihe airplane was actually
‘in. a spin or making a number of flat ‘turns in rapid succession. However, from the tqéti-
mony it would appear that if the airplane was in a spin it was a relatively flat Qng,égd at
& félatively_low air speed with a small inclination of the longitudinal axis. to th?khOfiF
zontal. We have found no record of any occurrence of this sort involving large:moderﬁ mal-
ti-engine aircraft. In spite of & careful analysis of the record, we find it 1mposs1ble
to reach a definite conclusion on this point. :

After giving proper weight to the testimony of Captain 0'Brien and First Officer Crab-

' tree, the passengers aboard the aircraft, and the four Eastern Air Lines pilots, and to the
meteorological analysis, we conclude that the airplane encountered severe turbulence. : How-
“gver, it is impopssible to determine with any degree of certainty the intensityrqfftﬂaﬂtu:b
bulence and for this reason we cannot reach a conclusion as to whether Cgptain O'Brien'éxerb
cised that degree of skill which could reasonably be expectied of an airline pilot.whilé the
airplane was in the lime sguall. Capiain 0'Brien siated in his testimony thati he obgerved =
clowd formation extending across his course out to sea and inland indicating a frontal con-
‘dition to be entered at right angles. Since in this instance the flight was at right~ang1es
to the line squall, a lefi turn probably served to keep the flight in the iurbulent area for

- . -@: longer period than would have been the case if the flight had continued on iis-: or1g1na1

_:pourse.- .Moreover, in making a turm in such conditions, the difficulty of keeplng the: gir-
"ﬁlanerunder ocontrol is increased as the power required to maintain level fllght.;n,gibgnkaﬁr
rturn.is gréater than in straight flight and the stalling speed is increased. . . .

B In conclu51on. 1t must be said that this accident was the result of lax operatlngxprn—
cedires and a severe wealher condition. The most clearly remediable faclior is, . of. onurse,
 the. operating procedures of Eastern. In fact, this accident might have been. prevented if
Eastefn}s operations had been so conducted as to insure the pilot's receiving such informa<
tion and instructions as were, or could reasonably have been expected, to have bsen avail-
. ble to ground personnel. Special caution in these matters should always be displayed when .
~ . Tlights are dlspatched over routes where they may encounter distinctly unfavorable weathar'
condztlcns such as a c¢old front or line squall type of thunderstorms.

II1

 CONCLUSION

Findinges

_ We fznd upon-all of the evidence available to the Board at this time, tha
: relatlng 1o the acocident 1uvolv1ng NC 21727, which occurred about 10-1/2 mlleS'wes_?sﬂ th¥ast
‘of Vero Beach, Florida, on April 3, 1941, are as follows:

- 530827
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1. The accident which ocourred at approximately 9:07 A.M. on April 3, 1941, to Eastern

7 !u.r Lines Trip 14 of that date resulted in major damage to aircraft NC 21‘7’27 and senous :m—-—

juries io ten passengers and the three crew members, and minor 1njuries to ﬂ:ree passengers.

2. At the time of the accident Eagtern Air Lines held a currently effect,i’ve c_er'tirie-'

~cate of public convenlence and necessity and an air carrier gperating certificate suthori-

zing it to conduct the flight.

3. Captain 0'Brien and First Officef -C'rabtree:.were physically qualified and held proper-.
gertificates of competency to operate as air carrier pilots over the subje¢t routs,

4, Aircoraft NC 21727 was currently certificated as alrworthy at the time of the acc_i_;-'
dent. )

5. Trip 14 was c¢leared in agcordance with company procedure from Hlam:., Florlda, to '

Jacksonvilie, Florida, with Savamnah, Georgia, as an alternate

6. At the time of departure from Miami, Florida, at ithe time of dei:arture from 'Wes’{-'
Palm Beach, Florida, and at the time of the accident, the gross weight of ihe airplane did -
not exceed the permissible gross weight and iis load was properly disiributed.

7. At the time of departure from Miami, Florida, for Jacksonville, Florida, the air—

. craft carried sufficient fuel to permit flight at normal cruising power to Jacksonville and

.thereafter to permit it fo proceed ic its alternate airport with sufflclent fuel stlll re— .
maunng in the tanks for aboui 45 minutes of flight '

Tup 14 proceeded normallg from Miami, Florida, to West Palm Beach, Flor:.da, gnd :
from that point on, except for circling in the vicinity of Stuart, Florida, until it.ent ered

* a thunderstorm accompanied by severe turbulence in the viciniiy of Vero Beach_. Flo_rida_.'.

-

The weather forecasis predicted scattered thunderstoms and moderate tarbulence .

'along the Florida sector of Route &. The airplane encountered_ a line squall accqm;;a.me_q:

by severe turbulence of undstermined intensity.

10. Eastern Air Lines' meieorologlist did not cbserve weather sequence reports to the
extent of Tecognizing a frontal system which wag developing across Florida and extending to”
the east coast in the viecinity of Vero Beach.

11. A short time after entering the reglon of the thundersturm west of Vero Beach tha .
aircraft went out of control and, after egfecuting a series.of msnenvers, struck the surfage
of a swanp about 10 miles wesi-southwest of Vero Beach, F‘_le_rida,- with resultant major damage..

12, There was no structural or power plant failure prior to the ac_ci,.d_ént.

13." The engines were functic:ning nor_mal_ly a';. the {iné the aircraft_struck the..'swamﬁ-..

" 14.  The company tiransportation ageni at West Palm Beach did not relay 1o Trlp 14 a

verbatm report of the weather conditions that Trip 10 reported at 8:32 A.M.

15 Eastern dld ﬂOt PTO"M'5 an adequata d;spatchiug system togetber w:.t-h a tr&ined'
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number of certificated dispatchers on Route 6 so that aircraft could be :Lnformed o'
'_"ﬂxght condltlons as they progressed along the airway., The distance beiween New: S

Migwi is about 1,250 miles and it was not possible for the dispatcher stationed at LaGua d:La

F:.eld to maintain adequate supervisidn and control over the numerous aircrafi smultaneouslf
"rinflight and nominally under his supervision.

PRGBABLE CAUSE

Upon the basis of the foregoing findings and Of the entire record available. af :this
_tme, we find that the probable cause of the accident to NC 21727 (Eastern Air Lines: TI‘lp"
: 14} on ‘April 3, 1941, was loss of conirol of the airplane while being operated ou- J.nstru—"
“ments.and while encountering severe turbulence in a line squall, the existence of whlch the
'carner 5 ground personnel had failed to make known to the captain, -

CONTRIBUTING FACTORS

Failure of carrler to provide an adequate dispatching system with a. number ef
tramed dlspatchers on Route 6 to keep in comstant contact with flights in order to prov:.de
' = them w:,th current and accurate flight information.

”':E‘allure of carrier's West Palm Beach ground station to transmit to. Tnp 14 the
xt :0f the message recejved from Trip 10 at -8:32 A.M.

Fa;lure of carrier’ s ne teorologlst to make a more thorough analys:Ls of weathe : con-
tmns a.nd 1ssue a supplementary forecast to that orlglnally issued. for the operat:mn of

S Although as we have previously stated, it is mposmble to reach a dehnlte ctm—_, '
L olusmn as to- the degree of severity of the problem presented to the pilet, it appears very
; possﬂale that “the handlcap of the captain’'s limited expsrience in flying transpor’c. alr—
.. eraft under conditions of severe turbulence was a.factor contributing to. the. occurrence of
s the accidant.

RECOMMENDATIONS

:. '“-I.. The Civil Aeronautics Board now recommends to the Admlmstrator of Civil Aeronaut;cs

ﬂxat unless appropriate-action has alresady been inaugurated, he make a “thorough’ study of- 3.11

iy ‘parrigr: pilot training and checklng programs to determine whether present procedures are

j'l:'-adsqua.te ‘to . insure mstructlon and- checkmg in methods of recovery. solely by mstruments,,

rrom unusual attitudes which air carrier aircraft may assume, Or unusual. maneuers th&y may
execute,_wba.le being operaied. :

: The Civil. Aeron&utlcs ‘Board recommends. that the National Advisory Comma.itee i‘ar Aerc—
S nautms

.' {1) Continue and intensify its study of improved methods of classifying 4
! scribing turbulence with reference to its erfects on the pzlot‘s contr
the path and attitude of aircraft; : .

530827
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{2) Compile and analyze the experience of pilots who have flown aircraft through tur-
bulence of extra-ordinary severity; and :

{3} Conduct spinning tunnel tests te determine the spin cﬁaracteristics of the DC-3
and especially its susceptibility to flat spins.

ITI. It would appear from the present 1nvest1gat10n that the oarrler s management has failed
to provide enough dispatching centers, and so to distribute them as to give prompi service
and instruction to pilots in flight over all paris of the carrier's system; and that pro-
cedures with respect to flight conirol were inadequate and should be improved. These matters
among others becoming apparent in the first stages of the investigation of this acoident,
~and of the accident which took place near Atlanta, Georgia, on February 26, 1941, wers
‘communicated to the Administrator of Civil Aeronautics on May 8, 1941, with a recommendation
that he conduct, through his staff, a further examination of these and related matters.

The Board is informed that further studies were made by the Air Carrier Inspection Section.

and that shortly after the accident the carrier established a dispatch office in Miami to
supplement the dispatch centers at Atlanta and New York. : :

- BY THE CIVIL AERONAUTICS BOARD:

)é/ Edward Warner /s/ Oswald Ryan
Edward Warner, Acting Chairman Oswald Ryan, Member
/s/ G. Grant Masgn, Jr /s/ Georze P. Baker

G. Grant Mason, Jr., Member George P. Baker, Member

- Branch, Chairman, d4id not take part in the decision.

* 530827
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APPENDIX A-— Report on Accident to Eastern Air Lines. Aircraft NC 21727 near. Vero Beach
Florida, on April 3, 19541

WEATHER BUREAU AIRPORT STATION, ATLANTA, GEORIGIA,
AIRWAY FORECAST FOR 0530--1330 E, APRIL 3, 1841.

"Southern Georgia and northern and central Florida, broken to overcast cloudiness
at 2 to 4 thousand with rain showers and scattered local thundershowers will prevail.
Scattered to broken high cloudiness with scattered to broken lower cloudinésS“'?o;ming
at 2 to 3 thousand by mid-morning will prevail southern Florida. Visibility géne'rally
6 or better aside from precipitation limitation except locally limited somewha.t in city

- smoke first half period "

"Miami Terminal. Scattered to broken high cloudiness throughout pe'ndd w:.tii
scatiered to broken lower ¢loudiness at 2 to 4 thousand after around 0930 E. V:.silnll-
ty over 6."

"Jacksonville Terminal. Variable low c¢loudiness with broken to overbaét inter-

mediate cloudiness above. QOccagional light rain showers will occur last half'berio:i,

_ Ceiling 2 to 5 hundred in low cloudiness and ¥ to 5 thousand otherwise. Visibility 4
“ .- to 10. Low cloudiness will dissipate after about 0830 E.™ e ’

D—--30827
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APPENDIX B-— Repori on Accident to Eastern Air Lines Aircraft NC 21727 near Vero Beach,
Florida, on April 3, 1941

"EASTERN AIR LINES TRIP_FORFCAST ISSUED AT MIAMI
AT 5:20 A. M., APRIL 3, 1941

*
-

"Route forecast: Light to occasionally moderate turbulence in scattered thunder<
showers Vero Beach to Jacksonvile," - e

“Perminal forecasis: West Palm Beach CAVU {ceiling and visibility unrestricted);
Daytona Beach scattered to broken 3 to 5 thousand. Ococasional light thundershower.
Visibility over 3; Jacksonville, becoming broken 4 thousand or higher. Visibility 2
to 4 in occasional light thundershowers." } : o

5-~30827



P B—-

APPENDIX C-- Report on Accident to Eastern Air Linmes Aircraft NC 21727 near Vero Beach,
' . Florida, on April 3, 1941 ' o

The €6:35 A. M., 7:35 A. M., 8:35 A. M., and 9:35 A. M. Weather Sequonce f:ml ’
Miami to Jacksonnlle, Florida, on Aprll 3, 1941

MIAMI, Class C Weather
. 0835 E

WEST PALM BEACH
0635 E

VERO BEACH
0635 E

| MELBOURNE
. 0635.E

“ORLANDO
0635 E |

DAYTONA BEACH

JACKSONVILLE
0635 E

- .-MIAMI, Class C Weather
0735 E

WEST PALM BEACH
0735

5-—30827

7:35 A. M. Sequence:

' 6:35AA. M. Sequence:

High broken clouds, lower scattered olouds af. 500
sea-level pressure 1010.8 millibars, temperatﬁre
-point 67, wind southeast 16 miles per hour, e'i_;;'e':'
setting 29.85.

Cexlmg estmated 5000 feet, upper and lower bquen.(;louds,
pressure 1011.2 millibars, temperature 73, dew point 64
wind southsast 13, altimster setting 29. 85 SR

Ceiling estimated 8000 feet, overcast, pressurs: 10112
millibars, temperature 70, dew point 62. Wind directien
missing, velocity 13 miles per hour, altimeter setting
29,85, I

Ceiling estimated 6500 feet, overcast, visibil‘ity'ﬂ miles,y
pressure 1010.8 millibars. Temperature 69, dew po:ult 63,
wind east 14, altimeter setting 29, 84.

‘Ceiling estimated 900 feet, overcast, lower broken, . ¥i:
bility 2 miles, mild thunderstorm, moderats rainm, 1%

fog. Temperature €3, dew point 59, w:.nd east snuthea.st
9. Remarks: Lightning all quadrants. ;

Ceiling estimated 5000 feet, overcast, v1sibility -} mlles.
light rain, pressure 1012.5 millibars. - Temperature B4,
dew point 61, wind southwest 4, altimeter se_t_t_mg 29 85,

.Ceiling unlimited, high overcast, v1s:|.b111ty 10 n_lles or
better, pressure 1010.8 millibars. Temperature 62, dﬁi
point 55, wind southeast 8, altimeter setting 29 84 '

Cellmg 1600 feet, high broken clouds, 1ower brukan clausis.
visibility 8 miles, pressure 1011.2 millibars.” Te tar
T4, dew point 68, wind east southeast 10 al‘hmater set—,
‘ting 29.85,

Ceiling estimated 5000 feet, overcast, pressu
millibars, Teuperature 74, dew point 63, w
15, altimeter setting 29.86. Pressure ‘iends
then rising. 0.4 millibars in the lag
Stratocumulus clouds moving from the south



' VERO EEACH
0735 E

© MELBOURNE
0735 E

“ORLANDO
0735 E

DAYTONA BEACH
0735 B

" JACKSONVILLE
A E ..

: \!IIAHI .
8135 AM. EST _

'WEST PALM BEACH
’ 8:35 A.M. EST

| VERO BEACH.
| 8:35 A.M. EST

8:55 A.M.- EST

-27 -

Ceiling estimated 6500 feet, high overcast,[_lpwer broken,
pressure 1010.8 millibars, temperature 71, d'e'w"pbin{ 63, .
wind southeast 14. altimeter seiting 29.84, pressure ten~

dency falling unsteadily 0.4 nillibars. s

Ceiling estimated 2000 feet, overcast, lower broken, visi-—
bility 6 miles light rain, pressure 1012.9 npillibars.
Temperature 68, dew point 63, wind northeast 9, altimeter
setting 29.90. Base of overcast at 5000. '

Ceiling estimated 800 feot, overcast, lower broken clouds,
vigibility 2 miles, mild thundersiorm, light rain, light
fog. Temperature 61, dew point 60, wind east 12, estimated
1500 feet overcast. Low brokes ¢louds, altostratus clouds
moving from the east. '

Ceiling estimated 4000 feet, overcast; visibility 7 miles, .-
mild thunderstorm, 1light rain, pressure 1013.7 millibars. .

‘Tewperature 63, dew point 61, wind 'south-southweéf“b,

altimeter setting 29.93. Cumulonimbus clouds, altostratus
moving from the northwest.

Ceiling unlimited, high overcast, visibility 10 miles or
better, pressure 1011.8 millibars. Tempsrature 62, deW-_

) point 5'T wind ea.st 9 altlmeter settlng 29 8'7.

ol

: 35, A;M. Sequence:’

-Clasmflcatlon Contast " gpecial, ce;lmg estmated 15 .
. hundred feet, high overcast lower broken clouds, vis:thl—._
: 1ty 5 miles, hazy, pressuré 1011.2 millibars, temperatura L

75, dow point €9, wind southeast 15, aliimeter settmg

29.85.

Special, ceiling estimated 5 thousand feet, overcast. .
visibility 8 miles,' mild thunderstorm, pressure 1011.5
millibars, temperature 74, dew point 62, wind southeast

18, altimeter setting 29.86, remarks showery conditions.

Special, ceiling estiﬁated_ 2 thousand feet, high overcast,

.lower broken clouds, visibility 7 niles, mild thunder-

stor"in' light rain, pressure 1008.5, temperature 62, dew
point 84, wind east-—southeast 26, altineter setting 29. 77

. remarks thunderstorm centered wesi to northwest.

_beilmg estmated 8 hundred feet, overcast, lower brokem

cmuds, v151bility 1 mile, noderate thunderstorm moderate '

.ra.m, pressuTe .1015.2' millidbars, temperature 81 dew poiat

5_9_'; wind southeast 3, altimeter settmg 29 97, remarks -
--thunderstorm overhead brightening west. :



. DAYTONA BEACH
. 8:35 A.M. EST

.0 JACKSONVILLE
‘7 g:35 A.M. EST

L um: _
e A BST

,'35515 EST

. VERO BEAGH . .
09335 A.M.EST .

- MELBOURNE
©9:35 A.M. EST

1935 A.M. EST

- T'DAYTONA BEACH
.9:85 A.M. EST

“ JACKSONVILLE
T9:35 AM. EST

. 530827

:35. A M Sequence:

Classification Contact.. T

southeast 19, altimeter setting 29.86.

WEST PALM BEAGH:_._:__:_' e

-28 -

. Ceiling estimaied € hundred feet, overcast, v.i-,sibil_ity_--_:i

miles, light rain, temperature 60, dew point 59, wind -
east~-northeast 5. . REE

‘Ceiling estimated 3 thousand feet, overcast, scattered

clouds ail 15 hundred feet, visibility 6miles, nild thunder—
storm, light rain, pressure 1014.2 millibars, temperature

' 63, dew point 61, wind southeast 5, altimeter seiting 20.904,

Classifioation Contact. , .
Ceiling estimated 7 thousand feet, overcast, sr.:attered
clouds at 3 hundred, visibility 4 miles, light rain, pras—-'

sure 1012.2 millibars, temperature 62, dew polnt 59 wind
southea.st S, altlmeter setting 29.88.

Ceiling estimated 16 hundred feet, high broken clouds,.
lower broken clouds, visibility 6 miles, hazy, pressure
1011.5 willibars, tedperature 78, dew point T1, wind

Ceiling estimated 6 thousand feot, overcast, ris:lb'i‘ii'tf% :
miles, préssure 1010. 3 mlllbars temperature 78, dew poznt
66, wind southeast 16, altimeter settlng 29 84

Special, ceiling eét‘imateds hundred feet, overgﬁ_aﬁfﬁt; visﬁi’—‘ :
bility 1 mile, mild thunderstorm, moderate raim, pressure
1012.2 millibars, temperature 62, dew point 62, w:.nd east—j
northeast 12, altimeter setting 29.90, rema;rks thundsr-

- storm moving southwestward.

Special, ceiling ‘estimated 25 hundred rfeet, oversast, -

~ scattered clouds at 1 thousand feet, visibility 3 mllas,-_r
mild thunderstorm, light rain, pressure 1013 5 mil];abars,:

temperature 63, dew point 60, wind east-northeast 18,

"a'ltiméter set’ting‘ 29.92, remarks thunderstorm centersd west: °

Celhng estimated & bundred feet, overcast, vxsa.b:.htg 5"_

‘miles; light rain, temperature 59, dew point 59, wmd eastr
9, remarks occasmnal miid thundarstorm. : ‘:"'f

Special, cerhng estlmated 12 hundred overcast 1o1ver bro-ff

_ken clouds, VIbelllty ‘4 piles, light raiu, pressure 1012 5
‘millibars, temperature 60, dew point 59, w1nd squt_heastf
18, altimeter settmg 29 89. '

Classification Contact, ceiling estimated 7 thouse
pvercast, thin scattered cloudsat 3 hundred feet, v
4 mlles. light rain; pressure 1013.5: milhb&rs
62, dew point 59, wind south 14, altimeter



