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File No, 2437-40
I.

CODUCT OF INVESTIGATION

sn accident involving aireraft ¥S £1789, while overating in
scheduled air carrisr service as Trip 19 of ?ennsyivania Central
Airlines Corporation, occurred in the vieinity af'Lovettsville,
Virgihia,‘on Aupust 31, 1940, st epproximateiy 2:41 p.m. {EST),
resulting in the destruction of the airplane and fatal injuries'to
everyone on board, The accident was revoorted to the dispateh office
of Peansylvania Central Airlines in Pittsdburgh at about 4:55 é.m. by.
a resident of Iloveltsville, which revort was relasyed to personnel of
the Civil Aeromsubics Boerd at 5:45 p.n. (ZST) .

Ingmegtion and Fresevvation of “reckace

Imnmediately after receivin- this nofificaﬁion, the Boérd initiated-
an inves£igation of the accident in accordance wi£h the provisicns of
section 702{a)(2) of the divil Aeroﬁaﬁﬁics Aet of 1938,~as amended.
Accident investiszbors of the Board arrived ab the scene of the acci-
dent at abbuﬁ 7:30 p.m, and immediately took charge of ﬁhe wreckagé
and secured the services of the Virpinia State Police and the oifice
of the Sheriff of Loudoun County, Virginia, to éssist in guarding it.
Theéé.investigators, vho reﬁained on duty‘fhroughout ﬁhe night, were
joined the following morﬁing by additicnal investigators and the insmec-
tion of the wreckage was continuea. | |

_Afte: a.ﬁrelimiﬁary xaninétidn oi the enginés; propellers, and radio

.equigméﬁt, it.was'décidéd that ﬂisaaSeﬁbly.bf these parts would te neces-
' éaryrip-order to make a complete inswpection, _Siﬁce-it vas practicable .
to diséssemble angd inépeét these.parts only at a sho> especiilly equippaﬁ

for handling this tyoe of equipment, Pennsylvaanis Central Airlines was
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=.ﬂifé¢ted'to rem0ve the parts to its overhsul shop at Pittsbturegh which

T“offered the nearest faollltles vallable for the nurnose. The parts

_;ere removed from the scene'of the aocldent and transported in a
"flﬂronnsvlvania Central ulrllnes t;uok at the directlon of the Chief of
.5_the Investloation Dlvislon of the Board.i/

The Chief of the Investiﬂatlon DlVlSlon of the Board authorized
'ﬁ{the startlng of the dlSESSEﬂbl] of these narts under the supervision
ﬁﬂ{of a malntenance lnsoector of the ClVll Aeronautlcs Administration

T 51nce the Roard's nower nlant technlolan had been delayed in arriv-

Wol:;lng in Pittsburgh from Dayton Ohlo. The power sectlon of the rlght

englne had been partlallj loosened before the arrival of the Board'
féteehnlclan‘.-ﬁe then supervlsed the oomplete dlsassembly and inspec-
3'tion of all parts. :obseqoent to this-inSeection--the orooeller and

"T”parts of the qu1nes were shlpped to the Hatlonal Bureau of Standards,

;sieée the?remainlnp narts of the alrnlane wreckage were effewﬁ.ooer?_é;
_ -large area‘ lt was necessarj,_after the 0051t10n and condltlon of the |
various parts ha& been established, to oiolc then up and place them in
z{bé?one grouu 1n order that they might be effectlvely guarded. This wreckage "
was guarded by the Vlrplnia State Fblloe and deouty sherlffs for a perlod
"f ten days and then reroved to the ‘ashingtonéﬂoover AerOrt 'where it 7;:
remalns 1n the custodg of the Board._ : | )

Publlo Hearlnf and Subseqoent Investlgatlon

'ion w1th the 1nves+1~etlop of the acoldent a publlc hearlmgi
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vas held in Washinrton, D. 0,, on Leptember &, 1940, through Sep-
- tember 153, 1920, Fred M. Glass, Attorney of the Soard, presided
as hearing examinef, and in sddition to the Members of the Béafd;'
the following personnel of the Safety Buréau of the Board partici-
nated: Jerome Lederer, Director; R. D. qoyt, 4u51 stant Dlrector'
Frenk E. Caldwell, Chief, Investigation Division; and Paut E.'Gil-les;_si'é';'-_' |
Chief, Investigation Section. At the hearing all of the évid.enc':é“ avail-
able to the Board at that tine was yresented. One hundred'ana‘thi'_rty?
four exhibits were introduced and eighity-five witnesses testified;iﬁ; f?'
cluding wi'tnesges from the vicinity of the crash and experts i;q"varibus_'_;"j
technical subjects invalved'in.thé investigation. : :

¥hile the Members of the Board, the Ixaminer, and the repreéenta-
7 ti#ésAof the Séféty Bureqiwéré*ﬁbe'onlv ones, desinnated t0 ask Quéétibﬁ5w141 :_  

;dlrectly of any W1tness, the presin1qﬁ ﬁxamlnor, acting nder 1nstructian{f: 

ot the-Board annourced at: the openmU of the haaring that apy nerson i

;:'had any evidence '_questlons .or °urresflons to nresent for con81deratlon - L
: ‘1n.the nroceedznf mlght submlt them 0 t&e Zxaminer. A number of such
?lqueotlons and Suggpstions %ere cnltted anarat the c’ose of the hearingi:
.,thﬁ Fxaminer announced that everv questlon subritted had- been asked unleSSK}'”
,.the subgect matter of the questlon had prev1ouslg Qeen covered by tha
i;téstimony.& In the course of the 1nveati ation, mgn; Shusestlons have
;Lbeen submitted to the Board orallv or in wrlthg, gnd all have been
;:carefully conqlderad ' i ' '

o Slnce the eonclu31cn of the heér;ng, the Board apd‘lts ctaff haVe”; :

gcontlnued the 1nvestlpaticn. Renorts have Deen souan+ and recelved

"he Natlcnal Advi%or; Commxttee for aeronautlus the Bureau of

qdards the Army nlr Ccrps ané the Federal Bureau of Irﬁestlgation'f;f“{j;,:_




on féchﬁis?_a}.. questions gri_s'in-;:‘..wt of the investisation, and additional

' -,: l§w1tness statements have been secured. Most of the vitnesses from them‘

'.':.'j::i:.'Ksuch statements have been obtained had testified et the public hearing,
- but. a consideration of their testimony inlicated tha ancessity for

.-”sec 1ng more detmled ‘and sveclfic inform=tion frox them. In ﬂﬁfi_ition,-

othe; mtnesseq who hai not been discovered "*y the beard's invasticontors

' duri'gg tha limited tlme_ bet;ween’ the accident 2nd the public haaring wore

| ..'é-ble_.-ilzo give statements pertinent to the issues iavolved in the investi-

e‘ati'oh. The tes‘bmony econtained in these teshniczl revoris and sunple-

mental witness stc;tements will be discussed lator in this report,
U’Jon the basis of a2ll ol tie evidense availcble to it at this tige,

-'_the Zoard heremtn meies its re sort is aczordam:e with the 'Jro’visi(m,s

'_5: of the Clnl Ae“onautlcs At of ¢9“~, as amended..

I

SUEARY OF TVIIE

B

' ':'T-h_ez-_'e’fifdlloﬁs_ o stmmary of the evidence svailable to the Buard at

: 134%1&9'; _ This summary is xa?de mthout com"eat. An annlysis of tha

Ll ev1dence is faade under Pa“t IIT of this report,

;—.ir arrier

’Qennsylvanm—,entrm .hrl;.nes a Delaware ooy 'mmtic}vx was Gmmti’l{ﬂ

at the tlme of t“e aceident as A wir carriar undsr a cartificnte of ?uﬂlm

-_convemence and necessztv avm an air

ﬂarrier omvemtinb camifiﬂata iﬁﬁum‘l

pu.rsuant to the Cl‘ﬂ.l &emn“utms iet cf 3.’3 w2, ’i‘hem csrtirmﬁtw agthariaﬁ

l toeﬁgaga 1‘1 5’1.!.‘!' TEn rtatlgﬂ g;itr— ”&3"‘&{}‘3 t" !}‘??Eﬂnﬁ ??&Qﬁi"t«.{; fiﬂd

bet*vee*z_ vameue mw s

meluémg* eaahimrtan D. S., =8 Z)etmﬁ
i{m' lgan’ V1_ f-Plttsbuﬁg}:z; Eennsylv

avia, Akron, {}hia &nd mmmm @119' ;"‘
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Alreralt Jersonnel
On the #li.ht in question the crew concisted of €. 4ain Lowell V.
Scrogsins, First Officer J, P-ul Moore, ani Flight Hosgtess fargare€
¢ ~gon., In addition, Johu ¥, Staire, Jr., secretary tc the District
Traffic M- nagzer, was occupyin; the jum: seat located fust behing the -
nilotst seatz. o
Zawtain Zerorrins had accuulzted a total of 11,447 hours flyiég‘
tize, of which 619 hours were in Dov, las DC-Z type sirplanes, His

last ohvsical examinatioa, resuired by the Civil seronsuties Aatﬁoriby,
was taken cn Jng 22, 19é0, and showed him to be in a 53t13factory
shysical condition., A -umber of pilots whe had flown with 5 tain
Seropgins testified that he wus a com 3etent ptlot whe kedt himselfl

in excelleut mhysical COﬂultxﬁﬁ. ?irst Qi:iéer_iﬁ're bad accumﬁlatgd_i
a total of 6 ,018 hourg flving‘*ime, of which 219 hours vere iﬁ Ecv537ﬁﬁ 
type airﬁlcnes. His last_physical axaminatioﬂ, required by tﬁe Ci??ii:”
-Ae:onéutics.éuthority, was taken on Tune 28, 1340, ané-showed_ﬁim-téf;'
be in satis-factéary shysical comiition. Hoth airmen were ;@séssed_ef
the required ratinc~s and oertz“‘ atez of commetenry for the flig&ﬁuaﬁﬁ '
equipment invelved, Miss Carson éf Tittsburen, Fevﬁsylwani%, vas
employed by Fe;nsylvaaia Central . %i*ii?es Sorserstion ‘on Moy 22, 1940?
anﬁ'hzdlserveﬁ an fliﬁht hdsﬁess_s@ﬁee that date. ﬁr. Staire's ax-
perisnce was ﬂli'cha ¢le rical «n&'éﬁﬁihiéﬁrativ@ cﬁarﬁetef, nGt |
comected mitb the actaal aﬁeratia: ef aircraft. Fe had been em:iayg&-
by Pennsvlvania~aentra1 xirlines on ﬁﬂ”ﬁ“t »5 1“A$.

Deseription of :irtraft ind Eg;ijmant Ez}ar € Tuke-off -

Adrevaft N3 21769 oosrated on the flisht was n Dow las Yotel RS

‘mamufastured by the Dousiss ireraft Corvorstion of Sonta Moniea, Oalif-
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ornia., The airplane was received Trom the manufacturer by the
Pennsylvania~Central Airlines Corvoration on May 25, 1940, Tt was
vowered with two Wright Creclone enqlues Fodel G-102-A, each ;ated

at 1130 horsepower for take off and was ecuivned with Hamilton Standard

constant soecd, hydromatie, full-feathering provellers, 11 feet 6 inches

in dimmeter, Fub ¥odels 23 E 50 and Rlade Models 61534, This tyne of air-
eraft, eguipned xith ensines and nropellers as above described, has been
extensively‘and successfully used in commercial air transportation in this
country and abroed for a number of yeurs,

The records of the commany show that_the total filvin
aircraft RO 21782 and its earines and propellers at the time the airplane
leTt the Eashingtonfﬂoove? Airwort on August 31, 1940, was 565 hours and
54_mingtes. The overhaul period on thiq type engine preseribed by the
nuthovltv for Penns V1van1a-Centra$ Alrllneo is 600 hours,

The alrwlane arrived at faghir rton- lcover Airport at ll:QOVa.m,
on Saturdsy, August 31, 1940, after havinrrcompleted 2 stheduled flight
from ﬁetroit, Michiran, Nothine qnusual was_reported concerning its
operaticn on this trip nor hod zoything unusual or any mechanical defect

or adjustrapt of more than a minor nature, been reported with respect to

L]
any previcus trin,

Following its arrival in Yashinston, the airsylzne vas serviced with
cascline an 3 o0ll and was given a routine "turn-sround" inzpection. This
inspection consists of & general visual examination of the airplane

’

especially of the nrovellers, wing and tail surfaces, and the contrels

.

vhieh are viesible from the outside, and the testing of the controls,

engines, instruments, and radio equipment.. Ia addition, the interior of

the sirplane is cleaned and the outside surfaces wiped off. The record



e
shows that nothing unqsual was digcovered during the course of thie inspeGA"
tion, | o -

The airplane hac been given the routine insyection'to which it is sub-
jected after overy 60 hours of flight tine on fuzust 30, 1940. Tais fnspec—
tion isg much rmore detailed than the "turn-around” iﬁs?ection and the.reeqfd
shows that nothing unusual was diseclosed,

Tﬁis_model aircraft and its equipment had been app:oved'by the Civil |
Aeronauties Authority for air carrier operation évef ?cutés flawn'hy EEn#Sylé':
vania-Central Airlires with an aporoved standard_gﬁoss welrht of 24,546 poundé.  '
Thile the airulane had reguler seatsg for 21 pacssen cers anﬁ a orew of three, the}  
company was authorized to carry an aﬁﬁltloqal me@ber of the crew, observer
or company employee in a jump seal located in the aisle directly behind the
vilots?! seats. The record shows that at the time of<ienarture of Trlp i3 fram
_ “ashlngton ‘the gross ﬁelcht of the alrwla1e was 24,372 ﬂouﬂﬁs includiag.m&il '

carge 480 gailons of fuel 40 galloas af cil 21 passengers~/ a erew of three,jx'

and a comnany empleyoe riding in'the ﬁumg saat. The lscaticn af:tha e&ﬁtar'af.,
gravity of tﬁe airvlane at the time af tage Gf: was 23% of the mean aersd;namiee ia
chord of the wings. | | .

._ The Fiicht _

Trin 19 was sche‘ule% to lea?e :aQlerton«Hoaver &lrport at 1:50 g.ﬁ.{EST}?
on Auguet 31, 1940 aud in accerdance witﬁ ;egular ccanany grocedare was ‘
'cleared by the eomnany ﬁisp&tcher in.?ittsburgh, Ebsnﬁyivania ﬁrzor tm ﬁ&—'
”parture.- The claaran“e was bagad on currsnt seqﬁeﬁce weather reports, Gnited 7777
_'States Xeather Bureau feracaﬁts ané a triu f&racaat maﬁe by the coBpany. mateor;Tf

'°1°&iat. The pilot's flight plan stateﬁ,thut ha would cl;nb ta an axtituﬁe bfg;;f

'-6000 faet eruiaa at 6000 foet aver-f  nsburg, wast Virginia, and Frestbung,zm;;

;Earylané and daacead to 4000 feet afar Jeottsdale, ‘Pennsylvenis, The flignt ;
‘was cleared to sruise at 6000 feet by the Alrway Traffic cont:wi ﬁanggr at RREE R

”  aShlnghon. Instruﬂtiana as to-the apyroack and landing at. Pitsaburgh.wmr& QQT:¥ 

;ﬁj List of passangars is shown in Appendix A.
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be given the pilot from Pittsburgh aftsr he had reported his position over
chttédaie. The estimated time of arrival was 3:30 pdane

. The weather forecast made by the United States eather Pureau for the ?ash%
1ngt0n-P1ttsburgh area for the veriod 11:30 a.m, to 7:30 p.m, was available to. i
the pllot prior to take-off and the record shows that the forecast, together w1;
sequence weather reports, was sexXamined by the crew prior to preparation of the j
flizht plan. The forecast predicted that overcast to occasicnally broken oleuﬂé
would exist from the mountains eastward, with scattered showers through the ' ;
meuntains and some mild thunderstorms in the afternocn. Winds aloft of 20 terfg
BOImileé ﬁer'hour at £50 to 270 deprees were forecastd/ ‘

The trip departed from the ramp at Washington-Hoover Airvert at 2:05 p.m;lé
having been delayed avamiting a local passenger. After taxiing oub to the taée~'
off position and running the engines up preparatory to taking off, the cil gaugf
for the right engine showed that the 0il pressure in that ongine was below norh;
mal. The airplane was then taxicd back to the loading ramp where, at the requ&i
of uhe pilot, a Pennsylvania-Central n¢r11nes mecnanic made the appropriate ad»

Justment to the oil falter ic reiieve it of any ssdiment which might be 1nter1£

ing with the oil flow. After this mevh811cal adwustment%/had besen made, the- ﬁ%"
pilot iwdiéated-that the oil pre qura'vas normal, and the airplane again lel

ramp at 2: 18° p.m; ‘and’ follow1nv a run-upn of the engines at the end of  the runﬁﬁ
'took off at 2:21 p.m. B

At 2 31 n.m., Trla 19 made the f0llow1ng nosition report to the Waahlqgtob

Hbover Airport:

"Trzp 13 Herndon fan-marker 2:31; 4000; climbing; centact,"

The airplans crashed aboub 2:41 p.m. (EST) at a weoint approximately 841/2EE

niles west of Lovettsville, Virginia, and-approximately 25 miles northwest cf?
fhe Herqddn fan-marker, The crash occurred atout one-half mile sast of'%he'

base ef Short 5111 and approximately § miles to thm r1ght {i.e., northeast)
_or the,en course sibnal cf the northvest leg of thn Yiashington radlo range atrv
_an elevatlon of qbout 500 feet aDOVL saa levbl Tﬁe terrain in -the 1mmediat
vlcl 1tv 1s rolllng aud coqs1sts maeinly of farm la?d 1ntur5ber59d w1th Woo&e

:a*eas._ Short Hlll is a ridge, the crest of qﬂluh rises in the nelabborhooé
I@vattsv1lln +0 1300 to 1500 feet above: seqfleval and to about 750 feet ahow.
the. Tevel of the terrain at the 501nt where the aocldant occurred ‘This rldgiﬁi

.Whlch extenés ﬁbout 15 mllns in a2 gcnurilly north and south dlrectlen 1S“tb,-£§
-eastern mcst QL tbe ma;or ridges-of the Blue Ridge ﬂountalns. '
gy Sne Annnﬁdlx B for Weuther'an°1351s Off101&l Wﬁather Bureau forecast; _aﬁﬂ; :
: hourxy'sequence retorts,. o :
54/ To. be dlseussed herelnarter cn B,
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Courge and Position of Aireraft
Immediately Prior to the A.ccld.ent

While no further report was received from the alrplane a.fter it repor’s-
ed over the Herndon fan-marker,éé numbeyxr of witnesses 11v1ng near the scene
of the acc:.dent testifx.ed that they saw an alrplane within the last few
) 7 minutes prior 1;0 the crash%/vhich they ‘Jﬂlaeved to be the one whlch was in—-

3 volved in it. N | | |

Mrg. Dorothy Everhart testified that she Was on the ‘back porch of her
home just south of Lovetts ville and approxlmately 3—1/2 m:les east of the
gscene of the accident when she saw an a.}.rplane proceeding normally in a
northwesterly dlrectmn tOWard Snort Hill, the northern poi:tlon of whlch
_ was at that time ohscured by dark storm clouds. She was lookmg in a south—-
westerly dlrectlon when she saw thca alrplane and she watched 1t. procsed
directly foward the storm. Sne stated that she was momentarlly ‘nlinded by
the brilliance of a llghtn:l.ng flash' "JU.S‘E a l* ttle ‘m.t ahead“ of the air-
.plane and lost s:!gf.‘htf-of 11;. Shortly thereafter she heami a -“low rumble_-ﬂ 'of -
thunder and after aj few second.s an “awful roarmg" She testified” that air-
"'-k‘planes passed in the v:.cm:.ty af her home quite frequently and that thls one

| was “lower than most of th.em go" As she Watched the alrplane lhe ﬁ.zd. not
'7 :haar its motors 'but she was sure that the "awful roar" whlch she had heard.
after the 1ightnmg flash and the rumble of thunder was the sound. ef the air—-
_'plane.‘ She further testifled that at the time of tins occurrence 11: was not
ra.inmg a . h.er home but tha’c shortl,,r thereafter the stom whzcb. had. been in
_the vicinity of Short H111 tTcasune on. ovér“ : She descrlbed 1t as a very bad

Y ‘storm with 1ightnmg. ‘some- thund.er. and extraordinanly heavy rain, but’ no :

wind She tastiﬁed that when she fu'st saw the- airplane the ‘Dlack clouds

J Sae Appendix E for radio messas-es in connectron w;th t.he fhght‘

6/ See Appendix ¢ for 8 map of the I.ovettsvﬂla area showing the scene -of the
accident and location of the witnesses. : s

L 16733
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 obscured the mounteins to ths west and northwest but that she could see blue

After the heanng invest1gators for the Board further- questioned

' 'N‘:Mra. Everhart as to the weather condltlons during that day prier to the ac—
2 cid.ent. She stated that the sun had been shining off and on during the forﬁ-;{:

noon and aarly aftemoon at her home but that the sky was overcast when she

: ! saw the airplane pass. Mrs. Everhart testlfled that another siroke of llghtﬁi{'

.ing had preceded thp one she gav whlle watching the airplane and she belxe*'eﬂ -j

that the former had struck the chandelzer in one of the roomsg of her home.

. After this had occurred ghe tumed off the electriclt] in the house and wen

v,

- out on the back porch. She gaid that 1t was whlle she was on the back porch

:‘Fﬁ. i

s that ahe saw the airplane and the flash of llghtning which blinded her. Wit
the a.ssista.nce of the investlga.tors an described, in Footnote '? she estlmateﬁ.

th@fc,__-th_.e_ t_ime intervening_ betwaen the second lightnmg flash and the .

number of witnesses res:tdlng in the v1cinity of Lovettsv:.lle testif:.ed.
he heamng that they had seen an airplane or heard sounds which they
Believed hed come from an of rplane in that vicinity at about the time of
coident’ and which they asscciated with it., After a consideration
eir testimony subsequent to the hearing, it appeared that it would
\ “the 4nterest of a full and complete invegtigation to secure more .
P ecige statements from them as to the weather conditions on the day of -
‘the ‘agcident, ‘the position and ‘altitude at which they had seen the air—
ST plzma to which they referred, and the time intervals which elapsed be-
1T 4weerivhe various events or sounds to which they had testified, such as
" the siroke of lightning, the sound of thunder and the sound of mobors.
“Far this reason investigators of the Board .called upon these witnesses
again, took addltxonal sta.tements from them. and in almost all cases ab— -
“tempted to- ‘agsiet them in estimating the elapsed. time during particular .
L per:.ods in question by having them retrace the movements they had made :
7. ddring thoee periods and recording the time with .a stop watch. In order
o tor determme ‘the position at which the ‘witnesses stated they eaw the alr—-
" plane,” ‘fhey were resussted to §tand et the place.at. which they were sta&ﬁ-
. ing when they saw it and indicate as vest they could the point -at which
. they “had “gden {te Then, through - the use of @ transit ‘the. 1nvestigators
o a.etermined the diract'ion of this moint from the witness and’its angle




T
beginning of the "roaring ﬁoise" was 7 seconfis. The point designated by her
ag the one at which she had seen the g}irplane juét before she was mément&rilyr
blinded by lightauing ‘Was 3—1/2 degrees above the horizontzl on a bearing of
265 degrees magnetic. |

Mr. Carroll McGahe testified that he and his son were standing in the
yard of their home located about 4—;1/4 miles southeast of thc; scene of the
accident and approximately 4 miies to.the right of the on course signal of
the northwest leg of ‘the Washington radio range when they observed an airplane
pess over flying in a northwesterly direction. He stated that %the é,irplane
was proc‘éed.ing normally atb ab‘out the altiﬁude at ﬁhich he péuaiiy obse.rve.d
transport airplanespass over flying in a northwesterly di.rectibn. His atten-
' tion was ?articularly éttracted to.the plane because it was proceeding direct—-
1y toward the dark‘storm clouds then in the vicinity of Short Hill. As the
airplane approached the storm he saw a sharp "sireak of lightning" which ap~
‘peai‘ed 1'7dirac’sly':ahead” and ‘.'in line" with the sirplane 2nd saw the e;ifpiéiie
go'f’straight. dow'n-“. After sﬁarﬁing down, the witrdess gtated that ths plane
"made a roar' which was d_istincﬁly heard oy him and his son at i;he.point where
they were étam_iing.  After the ro-ar had stopped, he heard a "rumble® of thunder,
He fhen ran to the back of his farm, thinking that the airplane had crashed

there,

Iﬁvgstigators for tlie Board again'que's tioned Mr. McGaha at his home .some-
time after the hearing and h:e ex?lainéd in more deté.il his observation of the
action of the airplane immediately following the lizhining flash. He stated
'tha't the airplané seemed to 2o .straight down until it passed from hls view be-
hind corn groving on a knoll locété@i} .‘bet.ween the point where he waé. standing
and thet at which the airplane ét'z.'.ucéft'? the ground. He said that he could see |
the flat surfaces of ths wings and bthe tail of the airplame above them, In
'sjzl_gwei ﬁo _’Questiozzs asked by the .investigators. he also stated that. the sun had

been shining at his place late in Ithe'moming of the day of the accide#t, tus
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that a little after 2:00 or 2:15 p.ms black clouds gathered in the northwes
héavy rain appeared to be falling there, and éhe sky overhead became overca
to a point just east of his home. Although the rain storm approached withl
1/4 mile, the witn;ass stated that there was no rainfail at his house that
afternoon, .

7_ Questions were also asked of the witness as to the flight path .of the
airplane he had seen. The point at which he sald he first observed it was
most directly west of him (280 degrees magnetic) and st an angle above the
horizontal of approximately 80 degrees. The point indicated by the witness
as that rsached ‘ov the airplahe at the time of the lightning flash was at a
angle of about 11 degrees above the horizontal on a bear:.ng of 316 degreed
magnetic and the point at wmch it passed from view was Ffound to be approxi.
mgtely 4 degrees above tig horizontal.

Mr, McGaha'ls son, Warren McGaha, corroborated the testimony of his.
father. Like his fether, he stated that he ofte,_‘iiﬁrsaw airplanes fly over a
that thisz one was at just about the same altitude.:\é-.‘“sugp-?.irplanes usually
.. flew_. He also tést‘.ified to seeing the flash of _lightning. just _al_lead of _tha
. airplana and '_s__téted that it immediately "went right straight down".

. A’c the time 't_he investigators were questioning Mr. McGaha at his homé,
'.t'wlo large twin-—ﬁmo‘tored airplé.nes s.imilar to the one involved in the accident
' passed over, proceed ng in a northwesterly ﬁlrection one at an altituds hlg

- er than the Q‘bhe‘z’*_, Both ¥r, McGaha and his 80n_werse asked 28 to whether eit
_ §f r,the_'g_;e;a_: airpianes was a;ﬁ .i;h_e apéi'oxi;}ate_ altitude of the oné concerning whi

_they 'h.ad testifi.ed. They stated tha% the lower one sppeared to be about at .

o that altltude. Subseau=nt mqu:Lrv revealed that one of thase a1rpla.nes was -

_"army B-»}.B ’oom'ber which had left Bolhng Field, washmgton D. C. at 4155 p. m

f.:jenrou.te to Patterson Fs.eld Da;,rton, Ohlo and. the othpr wag Pennsylvama—-' '
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6000 feet altitude at the time of passing in the vicinity of Lovettsville and
the. Pennaylvania—“Central Airlines' pilot said thet he had just about reached
his cruising altitude of GOOO'feet.when he reached that area. |

Mrs. Fannie RidgéWay ftestified thét at aboﬁt 2330 on the afternooh.of
August 31, 1940, she_Was.sittiné on the porch of her home which is approXi-
mately 3~3/4 miles southeast of the scene of the accident and saw an éirﬁlane
fly over, headed in a northwesterly direction toward heavy storm clouds gather—
ed over Short Hill., These clouds obscured her view of Short Hlll. She was
iooking toward the south when she saw the airplane. She paid little attention_
to it since, as compared_with other airplanes which she had séen paSs'dﬁér,
there was nothing unusual in its operation either-as.to.the sound of.the.
mptors or the altitude at whieh it was flying., Mrs. Ridgewsy testified that
after geeing the plane pass ofer she reuéntere& the house and a few minutes
theieafter hﬁard a "roaring noise', However, she was unable p031t1vely to
1dent1fy thls noise, descrlblng it only by the statement that it sounded l1k3
a "truck going down the pike". B8he stated that while she saw no lightning,
she did heaf thunder, o |

Investigators for the Board again questioned Mrs. Ridgeway at her home
subsequent to the hearing as to the weather on thé déy of ﬁhe accident. . 8he
stated that the sun had been shin1ng at her home all mornlng and thet it had
been very warn ulth very little wind blow1ng. At about 1i00 p.m. she obtiserved
a dark cloud in the southwest in the v1cln1tv of Short Hlll and it appeared to
be raining in that direction, The point at whlch shs sald she sav the air-
l plane‘was at an angle of 37 dggrees anove the hprlzontal on a bearlpg of 201
degrees magnetlé.. | | H | N |
| Mrs. Mattie chkman testified that sha was standlng in the yard of her
home, whlch is 10ccted. about 8--1/2 miles southenst of the scene of the accident
'when her attentlon was directed to an airplane which was flying much lower than

such airplanes usually flew near her home. 8he stated that thg plane was going



' thereafter he saw a “pretty gharp! stroke of lightning, heard tl’mn:isr, &%&

E 5 T*"Stlfylﬁg With TesPect to the weather at this time, he stated th&t ig

. . overcaat at hzs hom.a Wlth a dark cloufz ha.ngmg over Siort Hill. m E"-
S ”whlte with fog‘f
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.no.-rthwest toward Short Hill which at that time was covered by a dark stﬂm

cloud. Bhortly theraafter ghe went 30 the house and while inside, Bhﬁ hwi,

an.unusual noise., ghe was unable to identify the noise precisely, ststi&g i..g._;
| it'.--“sounded‘.lliké"an old truck"., The witness testified that about 10O 0?-.}.5*

: minutes -after the éir‘plane passed over, an unusually heavy rainstorst m %:.
that there was not muc:n wind =nd she heard only one clap of thundsre

| Subsequent to the hearing, the Board's investigators again qussticmeé
Mrs, Eickman and in the manner described in Footnote 7 assisted harx iz esti,&}"
ing the slapsed time between the variocus events recounied in her wstiﬂmy V
According to her statement she snw the airplane, saw lightning, heard m'
and then this unusual noise. The time recorded was 50 seconds batween Q&B‘
sigh‘b of the airplans and the lightning, 4 seconds between the 1ight.n%i-ng- zﬁ

the;'i'huxxder, and 12 seconts between the thunder and the unusual nolse. &e .

o i g

. poim; at which Mrs. Hi cknon said she saw the airplane was at an angla ﬁf ;

) ,' degrees above the nonzontal on a bearing of 301 degress magnatia;

K. 0. Vmcell testified that he was sitting on the front porch af ki.ak:_,

" whmh is 190:&1’:3’1 about 2-1/2 miles southeast of the scene of the acci&eﬁtiﬁ
:l:u.s attentlon was drawn to a lar&e alrplane flying "a little lower trhaﬂ ‘m'
He stated that he watched the airplane proceed toward Short Hill ﬁhiﬁh m % 2

' abscured 'hy a dark storm cloud until it "disapmeared into a fog" &arhs

“devil 0*‘ a noiqe“ ‘which he 1ater describe'i &5 a crash. Thim‘ing ﬂm %

k airplane wasg’ 80 Ilg to fall on his hcmse ¥r., Vincell ran out inta %hg

Mr Vancell steted thet g heavy rain star‘bei aM

ﬁen mln&“;es af ter he saw the airplane.



Lfter the hearing, the Board's mvestigatora again questioned
Mr, Vincell and he stated that the airplaua was gilvey and very bright.
Eo said that he could see tha 1auding wheela extendad pelow the airplane
and the mndows of the cabin and. that the sound of the ain}lane ag it
passed over wag smooth and not very loud, with no drum.ing._

Mr. Dharles Bailey tsatified that he was stand,ing near his hcme whic!x
1§ located on the'west side of Short Hill about one—-half.mile.from its
 base (the scene of the accident is on the east side of Short Hill, 9~1/3
niles east of Mr. Bailey's home) when he saw what he described as-a _.

] three-_-zpotoredrairplane cross over Short Hill at a low gltitude go;ng west
and make g sharp left tura back east. He état_ed that be could see the
lanaing wheels of the airplane_and..(nuticéd particularrly,the‘r remlv@ng
propeller in the .ngae motor. ; th-rt}y after gesing this __airplga.ne_ tum
I.lack»-ovar .the, mountain, he heard s loud roar. of m§t¢rs -and acraah. . He:
testified that at the tims he saw this airplans a sborm vas a;proaﬁh“?? |
from the west. | f

Mre. Lydis Jacobas, who lives about 360 yard.s west of the scene ef _
the accid.ent, testified that she was aitting in har hﬂme at; approxinately
2130 on the afternoon of August 31, 1940, whan she Baw. a; ﬂf}.ash of
Ii_ghtning" heard a “haré clap of thxmdar“ a.nd. than hearcl a. noise which
she described as a ‘*airen" or -”scraam“ She then want to the door laoic~
-ing out in the d.:).rﬁc:tion from uhieh tl;a noise cme -and saw wimt }.caked
li]m “a fim in the ak;y" or. & ’*a streak of fira” . r*‘a bmt up buiming
floattng t;hrough the. -a;ir*‘ She d»aseri'b&d t:aa flame as *hlue };aomg“. _
Then an explaaiﬂn oecurred vhiah Jarred her almost off her feet. %be |

tastifiad that the object went through the air from southeast o northwest
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éiént.'i.ﬁg-iﬁbmﬁﬁfd. "4t the time this occurred she stated that it was
raii;rﬁliirng"ha_rde'r ‘than she had ever seen it rain befors. |

'-A'c":c'i‘déht investigators for the Board again questioned Mrg, Jacobs -
éfier t:he hearing and she stated that it had been overcast all day in tha:-
vicinity of her home and some rain had ‘fallen in ‘the morning.,  The in~ .

: "'vsétigators"als&o "attemp'ted to assist Mrs. Jacobs in estimating the time
which elaﬁsed'hetwéen the flash of lightning and the crash by having
Ml‘ﬁ‘ Jacobs retrace her movements bétween those two events., The time
- recorded was 10 seconds, -
ﬁer édn, Garland Jacobs, testified that during this torrential 'railﬂﬂ-g- -
storm he was sitting in his car near thq_i‘r' home ‘and saw a "hard streak ' -
of lightning", heerd thunder, and then a loud roar of motors "like the:
' -plaﬁe ‘was taking & nose dive. ‘He thoght that the rosr of motors - Gons -
_ tinued for as mich as 20 seconds. ~ He looked‘am the direction from. whic:h-""'t

the sound came - just in timeé "to see a streak: of fire slanting. d,ownward E

B toward the spot at which the alrplane crashed. He haard the crash and
21.). explosion.-

T Mrs. Vialé, -’I'hcinpson who lives about" 400 yards ‘west of the sceme of

.,i-',he accideat, test:.fied. that she was in the kitchen of her home watching;:i:i';ff
the Tain, which she descz'ibed as being the hardest that she had seen ix.

| 83%1‘31 i’earsa when she hsard a "terrible roaring® which sounded =as if

11; were very near her home. She recognized ‘the sound as that of an . ai_n.‘}?if_f

plane and fearing that it would hit her house, ran upstairs and . loalced,

o 9}5 °f’-'°h§= Window_- ‘Bhe tertifisd that she heard the crash and a louq
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explosion, and saw an accompaﬁying blaze., B8Bhe saw what she dssﬁribu
ed ag "balle of fire'" rolling across the alfalfa and cérn.fields
directly ahead of the point a% which the airplene crashed.

Following the procedure previcusly descrided, investigators for
the Board, who called upon Mrs. Thompson after the hearing, recorded
the length of the period during which she said she heérd the roaring
noise and the crash and eaw the ¥balls of fire" as 19 seconds.

Mr, Richard Thompson, the husband of Mre. Violé Thompson, stated
that he was standing in the kitchen of their home when he was startled
by an "awful racket, the wmotor running just about as fast as I thought
it could run". He said that he saw.the airplane passing by the hoﬁse

and immediately heard the crash. Both he and M?s- Thompson testified
that they had not seen any 1ightning.or heard thunder immediataiy'
preceding the crash., Mr. Thompson subsequenfly.stated to in?esfi— "
gatore of the Board that he had seen no fire_axound the airplane :
p?ior to the craéh;g/ | |

The testimony of these witnesses is conflicting in gome instances
but it is set out here without eomment. It will be discﬁssed in

Part III of this report.

8/ The testimony of other witnesses from the Lovettsville area will
be set out under the section entitled "Weamther Observations',
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Iocation cf the Treckage
Aircraft, Engires, and Squipment
Investigation oconducted st the scene of the accident revealed thafo the
airplane ¥ad struex the ground on the edge' of an alfaifa field in a noge-down

attitnde. The character of the impression made in the soft ground and the

f.ac’.c'that the corn standing “bout eight feet hlgk and about twelve feet behlnd

4

the point of impact was not affected by the passage of the airplane, :Lndlcatedjf;

that the angle at which the airplane struck was between twenty and forty de-

grees to the horizontal. The inpression made in the groundand the condition
of the left wing showsd thot that wing was slightly lower than the other. :
B

The form of the impression and the distribution of the wreckage also indi-

eated that thu heading oi‘ ‘bhﬂ airplare at the time of impact was approxmately

.33.0 degx'ees magne‘tlc, the course on wnich it wouid norﬂally be flovm at that

e _?.pomt on the am.fay between ,ashlnrrton and Pittsburgh, This conclusion is

| Mther e;uppoz‘ted b«r the fact that the directional gyro when found was Jammed -
at 'x headmp of 310 oegrec, | | |
T}w wecifarre was t;.roxm mm;aru and. scattered tblckly over a ai stance
of a*‘mroxmaatoly 1000 feet, r.Lth isolated pieces even further. lo parts
of the alrplane Jcrurture or mower plants were foung behind the ?oint of
:E.mpac:bu, The i‘usola're » except for the axbreme reoar portion, was disintegrated-,
.and the area for'.rard ol the point of im pact was shcw"ered with pleces of -

. various s.Lzes and shapns.

_/ Avpendix D, attached hereto, is a sketch sh oving the relative pos:Lt:Lons
~of the wajor components of the aircraft follmang impact, '

16733
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The engines and nose portion of the fuselage plowed into the grcund- fb.
a depth of approximately six feet. The nose section of the rigiﬁ: engine, |
propeller hub, and one blade of the proj)eller , still éttached to the hub, an_d. N
the nose section of the left engln e, propeller hub, and-two blades of the
.propeller, broken off at the sh&k remajned in the hole.

The right and left lsnding wvheels and landing gear were about 50 fect. _
beyond the point of impact. The left elevator and part of the left stablllzer 8
were about 150 feet forward of the point of impact and about 30 degrees to the
left. The right stabilizer, right elevator, fin, rudder, a portion of the Teft L
stabilizer, and 'bhe_ e?cbre;ne rearward portion o_f “the fuselage to which they werg
still a_ttachéd, were about 150 ‘feet directly ahead .of the point where the _
airpla_:fze first s_truckrthergrowxc}. E | | |

' Tﬂe power section of the rlgh't éngine }ﬁth some cylinders aﬁd..pi'stoﬁs:___ :-

broken . off was about 300 feet forward and slightly to the righ‘h of 31;%1@' u:lrec--

-“bion of - flight at *i;fne time of impact. I“ne powsr section of the lcft engme '
was about 325 feet forvard and s'ii_ghtiy o the left of tne hoint of’ mpact.
._.Portions df-the_rea_r sec’s:i_.on_s and accessories of both engines z?eré strevm
along tbo way. .

Thcz lei‘t Tm:g was abou+ 35C fﬁet forsfarﬂ a.nd slightly to the 1eft of
the pO”nt of impact. Thé right 1.!3515 WaS about )OO Teet formrard and silghtly
-rto_, the 'right pf the po_im of -uﬂpact Cther parts of the aircraft uru-cture
':we_re__.' _foﬁmi_rgca:_.r; both u:m~s. - Gou ;paratlvelv large pOTthI“S of the forvard

parb of the : pas_sengér c"a’_oih ware abmt 450 *"eet for’:ard of the nomt oi‘ m.bact.fif-;

7
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' . + AR iroreft sbin and strach
‘Pleces of fusl tanks, numcrous parts of the aireraft siiin and striacturs,

and parts of the flaps verc strevn for a distance of povoximatioly 000 g

)

from the point of impact. The major nortion of tiz loft ailiron, tha ti;;
.yﬁﬁch was dobachad, was about 250 feet forward and slightly ¢o the loft o
tho 'poi.m of jsﬁpact-. A1l scats in the cabin and pilots!' compartmont wors
,_gcattered over a Gistance of about aon feot formmrd of the point of inpast,
Onc blade from the right propeller, which had troken off at tho shark
. Tras appromately 150 faot formard of the poirt of impact, Andthor blade
.' _f-rom the same projocllgr was approxinately 25C fool forvard, vhile tho rezai
~ine blade from the left propellor was fom :a:d about 1800 oot and 35 degro
to the left of the line of flight.

The radio transuitter, reczive ors, and the antonna systors yore scatiz

=.jm.fer a distance of about 500 fo t- foruard of the- point of impact.

."V',.Go*ﬂ'cn‘ts af ?L:]_I”'raft

Alfvobt all of tho contents of the aireraft ware strowm forvmard of the

- pomt of impact. However, a rumber of piceas of mpor bolisved to have b

- :‘L"l t‘;C’ plane 1.'r~=ne fDlL"}s.i 0 the S"\It mst, 301@;’2, ardd southongt of tho oras

S

: 1‘1 'threshing crew of ton mon vore

it a barn atout -1/ milrs southeast of

}scere of “the acciden ‘t waiting for -{;}qg rain to stop 1??}91‘} troy hoard a loud)

: m ;eo%crs and, ac:cor '3&, to w’ze'o? thom,

L erash, Shortly thercaftor t

5 -_ Saifi".a. jeatcletey 0_1 Leper Ceone i‘lut’s-:-zrizf’;g dorn and one sff thon r-::tr:‘z_aveai it, T

P M

E . '"'aS ‘4“!1 "s s -
o tound tor be r‘”ﬂ:“la mem?‘* ’”ﬁ" the name “%rmswlvmm- gntral Aird

"':,pi‘.int@?i' on it;: ' . o . .. "
“ ) Th s brnod ar ount the odges,  Tho time interval cstismt

.--by “t“z\, JJ_tPcs‘:es bemscnn tha cragh a@d the a;:g arance of tho envalope m-S

'from 2 to 30 Mﬁ.ﬁlﬁ}’?s bu‘t.hiﬁgt of t}fﬁl’? b{}}mv&d lt tﬁ havﬂ {'Et‘a,‘r’ }.“‘ﬁb th‘anf}

' .Mf’* s.- L
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Ancther piecce of paper, zlso burned around the edges, vras found
in a cornfield located & little less than a mile southeast of the scene
of the accident. The piece is aﬁdut % inches wide and 5 inches long.,

One of the Pennsylvania—Central Airlines flight calculators furnished for
the convenience of the passengers was found in a stubble field about 7/8
of a mile southeast of the point of impact.' This flight calculator, vhich
velghs 411 of an ounce, is composed of two circular pieces of lightrcai'd'-":
board, one aboutb 1-1/2 snd the other sbout 3—1/2 inches in dismeter, held
toge-’che.r. .y a pin through their centevs. .It was badly soiled but not
burned; Two Pennsvlvonis-Central Airlin;as pessenger manifest forms were
found about 5/8 of a mile alnost due séuth of the point of impock, These
forms are 1% inches long by 8 inches .yAde, and when found were folded

. on&e and were burned around the edges. Twro other passcnFer maﬁi:{‘esf forms
wefe pick.édrup nearbys. These vere folded 'twice. and burned arﬁund -{ih_e o
edges, -

A light piceec of cerdboard, c;pproximtely. 11 inches in r-ieng‘th by It
inches in width, vms found ebout 1/8 mile southenst of the point of impact,
It wes identifiod as Pennsylvanic-Contrel Airlines Form No, 248, with the |
words "Sorr#r, this seat is occupicd" printod thercon. This paper was
bumeﬁ arouﬁd the cdges.

A number of picees of papcr; ?11 1dent1fled as conlng from the wreckage,
were found about 300 yords southc,‘ st of the paint of 1nnact. Some of thosc
picaﬁ of naper showcd 11‘1(1109..13103’15 of flrc y whlle others showed nonec,

| -The bodlcs of the paSsengorﬁ'-.ard crei'? "'_J'cre'&ll found fm‘ward of the
r'-pomt of 1mpoct beg‘lnnlng; et o Qlutu nec of ;bout 250 foet dnd extending -

.1'16733
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to nbout 1240 feets Scversl timepicees, including o number of viotches and
onc slarm élqck, vere found gmﬁng the vreckage, They were o1l boadly dom-
agcd,‘ c;nd only tiarcc vrere in such condition as to show the timc at *.':hich
thcy hod stopped, _One of these had stopped ot 2:39, onc ot 2:40 snd the
other at 2:h2.
Condition of the Wrcekage

Alreraft Structurc snd Controls

Following the inspeetion of the wreckage at th.e scene of the aceident,
the romeins of the sirplane strueturc werc moved te the Washington-Hoover
;{Li_rport where ¢ more complete inspeetion of all paris wes rﬁade. All mejor
component Vparts of the airpl(me vere acscounted for but beeause of the large
erca over hich nmumercus smell picees of the wreckage were scattored, it we
o _iglpossiblc, u-nder_the ol rcwe}star-lces, _1';0 prevent spuﬁenir hunters froﬁ Barry
: :i.x;g some ‘_q:f tho s.mf..ller frc.gnentsI ovmy. A musberoufopicefs socteken taia
'wefe subsequcﬁ‘ciy rocovercd. | | | |

."Ehe 'right ond left landing vheels ond lending geor werc in o badly
' __brﬁi;en éonditi_én, both tires had boon blown out by impocetd » ond Itho right
- tire '*-:-.'gs_ p’&r‘_cia.lly ‘tﬁrncd,.

The left clcv&to-r cnd the reor portion of the left stabilizer were ba
d“m&gcd and o smell portion of the fobric on the elevotor wes burned just

. ';for‘:‘mrd of Fhoe contor hinge. The for‘.':ard portion of the left étabilizcr, :
'.'-_':'_.:rlg;nt stfblillzer, vertien 1 f'in, rudder, md thc extrenc rear portlon oi‘ th
'fuselagc WOTe .atill &ttachcd. The stc.‘olllzcrs ond VOrthul fin had appure
| :'."...:"Ly brer dum“cd by coné:s;cu w:Lth the {)rouud follm ing 1npuct. Thesc pL_’-:rfi:s )
: ‘".-'::.ha‘d "bccn ;,hro 4} ferwmrd about 200 fr t from the pc:lnt of 1rlpact. The ru&é
47'~-¥:'showed very llttle ds,.rre cxcept that port of the Tabric had been burr%c-:i 2

_.'__The trm tobs on the clcv"tors vere in eruise position, teking into conﬁgﬁ
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The left wing was badly damaged. It was broken in several rlaces and -
the tip was detached, The main portion of the right wing was irtact Bﬁf
badly damaged and the tip of this wing was also detached. The left aileron
was broken in two and otherwise badly damaged.

The upholstering on some of the seats and on the forward portion of the
passenger cabin had been particlly burned. Some of the scat belts were
broken in two, others had pﬁlled loose at their attachment fittiﬁgs, gnd
others were still attached to pieces of the seat structure.

Although the fire extinguishers in the engine nncelles and passenger
cabin Qere badly damaged, it was possible to determine with cerbteinty that
they had not boen used. |

A complete inspection of the remains of the contrel system showed the
control columns and rudder pedals in the cockpit to héve been badly broken
and daméged, and in tracing out the controls, many breaké were_fouﬁd, The -
throttle and propeller nitch controls were found in full_fofward ﬁqsition-
and bent over the control column. The ignition switches and fuel valves were
found in the "on" position. Othor switches, valves, and controls were so
damazed as to make it impossible io determins their-positioﬁ at the time of
lmpacts

. The instruﬁents which were located were, with the excepﬁion of the
gyroscopic compass,. damaged to such_én extent that no feadiﬁgs could De
taken, The front of this_instrumént had been dented so as to hold the cour

pass card in a fixed position. The heading indiéated'wgs 310 degraes.

Such glass as was found, both cockpi% aad cabin, nad been broken into
small bits, A great many small pleces which were found inuediately ahead of
jthe'pointIOf iﬁpa¢t were idéntifiéd as having come from.both theiwiadShield
‘and ecabin windows. Some zlass was also found from 300 t§ 400 feet forward

©oof the peint of impact.



Enginés
The engines were badly damaged and broken. The entire nose section
_of the right engine, including the reduction drive gear,"'cani,'pr'o'peller"'
shaft, and pinioné hed been sheared off and were in one group. The forward
end off'the erankshaft was broken off just in front of the reduction drive
gear lock nut. The bolts holding the stationary gear to the front section
were sheared off, permitting the stationsry gear to revolve. The reduction
pear drive splines were demmged when the reduction gear came off. All cy-
linders were damaged and a number of the Keads broken off. :
‘The’ rear section was broken awsy from the power -case end all pé—r'ts wHer
badly dameged. Ther supercharger was broken off adjscent to the cap screws
_‘#hicﬁ held it to the mein section. The pover section of the crank case
(steel) vis badly 'distorted.. The masf,er; fod-assembly and th(;, inte’rna;l ?or-
' -.Eiqr'is' of tke crankshaft, together With the artioulsting rods, vere intagt
'-"'éiﬁﬁ.du'.gh'bédly bént. The kelmet material in the master raod ‘t.aearin;:; wag in
goodcondlylon -Eié%-\-'eve.f, the 1aeid slatine on ﬁhe zﬁéster .rod bearing shell_
:éhr}éﬁ'é‘éi— iﬁdi‘ézatio_ns gf heaﬁ. The maéﬁer réd bearirig shell vas loose in the
" rod, buf there ves no indication of ralling, he enr seal disc was batters
snd & considerable q:uantity of lead from the masier rod bearings Fad re—:-::
déﬁogiﬁed itself anfﬁhe-facé dfrfﬁé seal disc. Thé ena.séaitSpaéer‘w&s rer
.ba-dly""d&ﬁaged 53; *:shp',..-féxr‘c.és resulting from the sudden "s'to:ppag'___:e af t'r;e'. j;;s‘x%:za;-.'
‘ ,”.;"Jé,l__lééx*-'." ) Knﬁckle pins ﬁoé. 2, '5.,' &, 7 and 8 were d'iscbloréé_ near the :oi.}..
flats The.'_Cranks'hafﬁ main f;éari.ng jouﬁﬁal '.sﬁm'red signs 'lo'f overh.e-a’tin\gion'

- the inmer side of the crenk throw. This indication of overheating covered

_entire length of the bearing surface over en ares approximately 180 degreé:




.
around the shaft. The sw erchargerimpeller was badly damaged'énd'ﬁracticaily -
all of the blsdes had been broksn off. The thrust bearing éas hadiywbrokén;
apparently due to impact. |

The condition of the left engine was very similar to that of the right
enrine. In fect, the condition of the master rod_béa;ings the crunkskgﬁus._
knuckle pins, impellers, ané gears from the two enpgines were_so néarly'idené.
tical that it would be slmost impossible ﬁo.dlsalngulsn betireen them.

Both engines showed metal to metal contact between the master rod bear-
ings and the crank pins, the 9il film ususlly seoaratlng them apparen 1y
naving broken dovm. The National Buresu or Standards, after examination oﬁ
the engine parts sent t6.i%, reported that no evidence of mechanicsl, siruc-

tural, or fatipue failure or lightning strike prior to impzet had veen found.

Propellers
Tpon diéaésembiy'of £Hé right propeller it was.fqﬁﬁd.tﬁaf ﬁﬂéfdoﬁe séc§i§ﬁ.;
| was not badly démaged; cxcept that the b e&fﬁer.cap. had been broken o”f.
~The piséon and rotating éam assembly was intsct and not bcdl1 broken. the
pear sagmenus of all three blades had Tesn split ;t'a poiﬁt near the Lith,
5th, and &th teoth from the low piteh ond. The condition of the bevel blade
-féces indicéted_that ﬁeavj.loads_had neen'applied, _Se%eral of"*h noil»rs
'étill.remaining'iﬁ the retainers ﬁere.épiit. Cﬁ&cks_wera upparent in the

mlcarta barrel blocks £t +he shoula Srs. The blade,butts from which the two

blad es had b e broken off were 1ntac% at bbe hub '“”hc"@ two blades had also .

baen fr&cturod near the tlps aﬂﬁarﬂntlu by impac%. ?he one blade remzining

w1tn +hh hub wa s not fracturad ba %o indications o* ab@er bends.
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.. The _dcme of the left propeller had an impression in it about six j.ﬂches
1n _diamete:;, ar_pa_rentlyrcraused.by impact, All thres blades of this propelis
Zmd besn broke.n. off close io thé shenk. Two bludes had the tips torn of ¥
_.and vers othzrwise badly bent snd twisted. The third blade was locuted soms
ISOO. I’é_et f‘rom the point of impact“-nd while it wus intact, it was quits
.badl.y twisted in the for;.rr: vhich would indicate & pover bend., The gear sog-
ments on all three bladess of the left pfopellar rore éplit 1 1S SAam3 WAy 5
V'those on the righ%t. The rotating cems on both vropellers had stopned in ¢
.p.osifion vhich would indicato & pitch sngle of the blades of wbout 2i degfee

Th-a.National .Burea.u of Standerds excmined thz propeller parts and re-
ported that thers vas no evidence of mechg_x_licgi, structural or fatigus faily

or lightning strike prior to impmct.

"lgé.dio Equipment

Al redio eqummcnt including recelvsrs, tr-anrsmi*}:ter, LCCessories, anl
.“-;_ixftenﬁ_ae. systems, ‘:-'a_s bedly dsmepgod. Careful 1nsv\.ﬁctlon failed to revesl a1
} EIE-I‘.C'J'I.ﬁg or burﬁing c—fféct vhich might bs ex;:ected. from & lightning strike.

Th canti-siatie dise ‘*&r ¢ cartridee had not boon dischurged. Tho anti-stad

'1o_op sntenine wos edjustcd in the anti-static position (parullcl with the fw
L - . - . - L 10 .

lepe}. "Tho loop tunine disl wes tunsd to the Richmond radio runge—, Mipm
Cinspoction of 21l wiring did not indiesats tny burning or fusing. Only ons:
~tha. p_ilots‘ ‘radio hsadbands wis found znd ;t WeS budl" 1: isted.. Hone of ih

, composcd of he rd rubbw, mey hawe

Coradio e rpdc-nus we.s found. Thsse purks

disintegratad 2t the time of impoet.,

‘r.ldéncﬁ shsvmd thet o ip rw mechenie £t Vushingion hed tuned it



- 27 -

Teather Observéticns

Az wre have stated areviousls j, “bxo veathor forecast predicted overcast
to occasicnally broken clouds from the mountaing castymzd srith scat’oeréd
showers through the mountains and gome mild thunder storms to the cast of
the nourtains.

In addition to the Iovettsvilla 1'7itnésses » whose tostimony has been set
out proviously, a number of othor witnesses tostified Tt. th-;;'hca.ring; or
gave statemeonts after the hearing, rith respect to the actual irenthor con—
ditions cxisting on Auvgust 31, 1940, in the viciﬁit;,r oi‘ the accident. | The
téstimony of the residents in the vicinity of Lovettsville preosents a congig—
tent picture of the weathor conditions in that arca at the timc of the crash,
as observed from the ground., 4 rain storm vas pavsm"f over Short Hill, which
scveral described as wctraoruwa " in its intonsity.
A mumber of thr::se witnesses statzd that sithile thoy had not n:)tlcnd much 11gh‘h-—
ning in connection with the storm, they _r-_ccalled a violent flash of ligh‘l;ning_-
and the sound of thunder which was izmediately followed by an e}n‘,_raordj.narily
loud roar of motors. OSouc of these witnesses 1r1 the immcdiate vieinity of the
point of impact testificd that the loud roar of motors was followed by.a
ferash® or "blasty,

¥r. I, W, Baker, vho lives about 3-1/4 miles almost due south of the seesne
of the accident watched the storm V:Lt’«“ rolling and tumbling® clouds é’Ome
across Short Hill. Shortly thoreaftor it be_gan to rain and _'b‘nén he sav a
"tOI‘I‘lflc strike of 11ghtm_pg uz‘ta a vory loud explos:mn like ﬁ‘minder”. éne'
ninute an m,aty seeonds latoer hﬂ heard a “terr:.&lc rac:mr of Cﬂgl.uLS 11ke

gomcthing had dropped from the skyt. Hn cory pu cd the G.LaDSCd time Detn'een
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the lightning flash and the hsound of the engincs by retracing the movements
I he had made during that period. He la,_ter‘found that this stroke of lighinin
he;d struck and da:'ﬂéged his barn and hed shatiered the butt of a rifle which
had been standing inside the barn.

After. the hearlng s investigators for the Beard quf,stlozwod Harry E.
Evorhart who lives about 1-1/2 miles southeast of the scenc of the accident.
He stated that at about 1:30 P.l. he noticed a dark e¢loud on the west side
of Short Hill coming toward the cast. At that time it was overcast over 113.5
home but to the east broken clouds appearcd. At some time after 2:3{3 P.M.
.he a;sw a "i‘icr;:e fiaéh of lightnirg® followed immcdiately by a "fairly loud
‘clap of thﬁnder" and then he heard " a roéring nf engino.s". tthich ras so
loud that it sounded as if it iere over his housc. By rcetracing the movemen

he had made while these ovents werc occurring, he deternined that 'bhe time

o whicn olapsca while ho saw the flash of 11ghtﬂ1pfr, noa*d the thunder, and ’ch:

roar:mg of englnco Was abou’t 15 seconds.
Iﬂlss V:rglo ‘Icntzcr, vho lives almost 1-l/4 b 11<,s sc)uthoast o:ﬁ‘ the
-,scono ‘of the achcnt stated that a torrentlal ramstorm began near her

“hone abou'b 23 30 P.I;f on tbn ai‘tornoon of Ausust 31 She said that a short

tlme after the rain began she saw "bllndmg flash of 11gh'bn1ng" and

- ;gmcdla’sely thereai‘tcr h:aru a “‘bOrI‘lblu crash? whlch “shook the house".

George’ P ndley, a bny who .rau working i‘or "iss T'ertzrﬂ' on the day of the
) :a'ccld ent, corroborated hor sta’rcl .ent ..1‘th rcsooct to the 11ghtmng flash
: and the cras‘q. In acialtmn, h stat *d th“t hﬁ vas standm{f m.th his handsi'ff;:';
_on the zmc 't,op of a t?blu m the '1tch01’! w‘hen the 11ghtmng.r came 1n the

o "K‘l"tchen!' ' d “S‘tt}:{}g ne thrca tums bei‘ore , cou]d gct them off the tablﬂ" _‘3
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Mrs. Leils Shoemaker, whose homz is locatcd on the cust side and right
.at‘ the base of Short Hill about l/b mile wost of, end somewhat 2bove, the
scezns of the accident, steted that a torrentisal downpour bagen sbout 2 otelock
in the afterncon of August 31. She saw soms lightning and hztrd some thunder.
during the rain storm snd she said that sbout 2:45 p.m. she hoerd o strangs
noise, so loud thst she put hor hands over her esrs. The sound v=s ovor in
léss “than & minute. 8ho steted thot just :.ftar she hzsord this sound the wind
was blowing "fairly strong" in an sastorly dirsetion from the mounfain._ She
noticed the trestops wore bending over.

Ths record contuins stotumants by soveral pilots vwho 1,-'01"5; flying tho
Fashington-Pi ttsburgh airwey noar the scone of the wccident within o fow
minutes of the fime it occurrud. Two of thosc pilots wers operating
Pennsylvinie-Centrél Airlines Trips 8 and 8-1, the f‘ormer_reaching & point

about 10 miles South of the secens of, the wceidony at spurorimetsly 2:35 n.m.,

-and the lsttor ot approximutsly 2:50 p.m. Both of thése vilots s_fated tha;{:

with the exception of wbout tws or thrac minutcs of instruman{ flying shortly
& fter luaving Pittsburgh they flow hy wi su_al rxfersnes to thoe gropﬂd Eporoxi-
mately as far ss Charlss Towm, Wust Virginia., As thoy apj;r-roached Cha,,rl-as Towm

2 L)

they saw o ¢loud formution which sxtmdod savoral thousind f.st ubovs the

altituds at whieh thev voroe flyving, They ware dssconding ot this point ind
o o £ o 153 -

out undzr the

3
@44
o
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£
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ontered the cloud formation &t 6000 fuot, Trif
overcast ct 2000 fzat cbout five milcs west of Lusshburg, Virginis, wnd Irip
.8-1 bresking out ot 3000 fout tbout thros milss so'uﬂzv'asﬁ of Lscsburg. VYhon
thcy .ﬁrnke out Trip 8 vaus cbout Il(_) wilos south of thu sconc of the cecident,

and Trip 8-1 ves ghout 1 milas southassy, - Both stetod the't they oncounterad
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- '-.._.;heﬁ:vy ra*.m whllu in ths. ov\,rcast. Vhile: Trip 8-1 cxperionced no turbulence,

Trlp .8 report d sh.o‘ht cnopplness just.as he broks out of the overcast.
--’I’h€,r° V’ﬂs no DI"’clpltttaon .fter bracking through the clouds vest of La sbur.g_',il
An '.AJ-”‘.'?»?I‘ic;;z_l_ Arlines pilot, operating betroon Cineinnati ond 1’fhshington,1%
.._.;‘:‘i‘ofl-l'-:m_?;éd thﬁssmc _dcs.c'snding;_c,o_ursc «t sbout the same -alti-tudes, _*gus_sing o
~p_oint-;?:_ﬁoﬁf.--l()lm-ilas éOuth of the scon: of the cceident tt approximetoly
210p.m. He r:port_éd"iight rein, light turbulonce, but no indicetion of
| An -..Army' éx_i.rlﬁla1n\3_..';e‘n rout-} from ‘.".frigh_t Ficld, Doyton, Ohio, to'Boliing 'r"i-i:
' E‘ie_le.i',' 'V'?Lshing'ton, D. C., pusscd cbout 12 miles south of the sc:nc of tha
.-'s.-ccid.c.'n_t &bout 2:35 p.m. - The pilot r-aport;—:d that ._:;1"1:31- passing the south
] .-_:lﬂg of“th2 Bucksto*n Pmnaﬂtw nlr.~, radio range flylng wt 5000 foet abovs

i,"%?%: l@!ﬁ?l_9n‘..-9«.nstr-umants heavy rein .and "thordmurlly rough 2—11" CO"ldl‘l‘-l{mS

This conditinn conhnued untll HEY emero*cd Lrom - ths’-ovbr-iiir’f
0 & ,_,l'turi'a Df 1‘-‘~OG f‘"‘t about flV" mllce cast of Leesburg, '\Tlrg;inm

es southwst of ‘ch«. seone of th, hccld nt. He . utat,d thut he s=F

,4tn ng;;:‘_to the: ncrth ?’hilu ns 8% :wg thc LOVﬁthVlllb Lren,

Fll_ght renorts by oL.h”r pilots 1‘hlch were recsivad in ovidones . SCrve 'to

+ 1ndlcutﬂ Wit thnr condltwns 1n thq gqne rel sros. south f._ﬁdsou_thvre-st of
Lovettsvxlle on thg_., ft“rnmn oi‘ August 31 -4 pilot flvlng £ Lu.scomb-; ajir-.
: plan- dope rted Vit .ahlnbton rioov“r Alrport ..d: aboat l? Oﬂ ‘pema on .uur*ust 31

Ll rouf,o _to_ Los Anr'ﬂl" Cut].lmelzﬂ 1"1 th. Plttsburrh s his: f‘lrbt 1nt\mdud_'__'-:"ﬁ:'..

Thls Eh 1rp1 wz 5 111 nutwl smgle-anbln-.,d i nd of
uml_mﬁ' colcr 1”1th £ red strlp‘ 1onr th f‘usﬂagc— tnd g,,round :

v*f‘s to bu mhd:a sol 1v by Vi suzgl B fnzrﬁancv to Ehe? grcumi
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:_ K_arn(i-_rnot by instrumenf navig::tioﬁ. He stetzd thet h -';encount;;ar;;d a'l ovorc&s‘c
condition with «bout & 1500-foot ceiling in the vicinity of Loxsttsvﬂl\,,

_ .Hirg:'lnifa, and coa.zl.d see_a.wall—dcf’inv.&d 1’r§n£ of u thﬁndéfstorm 1nthe, |

rﬁou_ntuins 1_;0 the wcs't_. S VRS una_bl.? to sac tha.néarthern. -1.1mits of th\,

-_thugagrst;rm-gre& but he estimeted thet it extonded cbout 50 mlle £a'thq

souri':h_ of him. 2 cttomptod to skirt ths storm ¢ aree by gc::u.c uoﬁh but .

finclly wes foreed to lund nsor Hiddlotown, Mirylind, ot :bout '12:514- ;_J.m duc ‘ ‘5
to low COllJ,n,g-nd poor v181b111t§ S Ho '_-tf?Ok Off i3 8% Il &t 1 ’}2 '“uwﬂd r*'
turned to huSh"Il“'t()Yl urri*.;inr" .c.t about 2:05 p.m.  This nila.t ap‘a;i:n dcp».rted B

H:.shmgtoq-hoavm- Alrpt)rt t 3¢ {21 p. = (WS ). v steted that he cn-coun%s_red.

)

% 83Vere s_torm in the vicinitv 31” L ;,sb:irg,' irrlnh,, wnd fluvr und"r L

clouds t:) t}\, nclm.ty of illlsboro Virgini:., ”hc,rv c'mt“ct f‘llght bccu ;

zmposublo {nd h WS *“orcud 1,0 rf-turn. to shlngtan, l‘mhng thc. ‘8¢

an

' txme at h _2'0.m. (ES{‘

Aporonmvatuly t‘qr,v hauru nnor to L.h, ucmdcqt "fn ﬁr‘my B-lB btmblng'

plmi‘e, “'he"l a.pprayrm..tﬂlv 2‘§ or 30 ml‘ut 'S outslﬁc '-;f uSﬁl‘l{.’tO‘l an rc}u‘l:’a to

Plttoburgh “ncoant d tur‘bul LNeD L‘c. IO,COO oot L_-.bov;;’ St 41'cv'el-?ﬂ'zic.h.'the'
' ?ila_t dcs',crib-ad a8 exccptlon':ml in h’ié: JXD.T:I‘I-’JI'!CG. Ls ghtning'm'!a.é_ uncountersd '
closr‘ proxrmtv 01 th . nla; . A* f*}yrr:vr-z' e 1; 1 15 D.I’l., ‘(ftéi‘ 1:ndi;n'g'r

- ‘11; the i"lttvburgh Alrport the p;lqt ranor‘t’%‘ th* -;'-y;p_ori:ncu 011.'1:1'16'-- fl-'i_{-_:h't' :
' f‘rom hushlragton ‘t" tne clerk ] du‘bv zt “the Alr Cor‘av OD"‘I'utlf}Yl‘i Offlcv o

3 ?‘ttoburgh.”“

An Armv U:Llot _._dmour‘tac Bnll ne I‘l ld 2:’:5 _ﬁ.;-m.',

: tv nrlght F]_Ol& Du. rton Ohm. Tha ‘11~ht m‘ocwcwa on

h ';.)_oint a‘."p') roxinct 1” tr.-'."{':lvu_ mi l.,s émrt}iv;;ast af
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.ffhashlngton, «t which time the pllot tltored his hvﬂdlqg zné took o direcet
-if;:courso to Dmyton. At s bﬁut 3115 pam., thlq fllght Dtsccd same tvo*ty‘mlles
south of the sceqé of th cecident tnd tho pilot stited thet he mintiined
'-'cnrtuct Tlth the “xc*ptlon of & short périod af instrumonf flying, éﬁring '
.v$1cb thcro “Ls'u vnry hhrvy dcwnpour of rein, slight turbuiﬂﬁc?, tnd no.

.{fllghtnlng. o
III.

' CANALYSIS OF FACTS — DISCUSSION OF POSSIBL@ CAUSES

A aETs—

'In the precedlng section of this renort we have set out a4 summary of the -
s-';evldence dlscltsed by the investigation, From the facts prevzously dlscussed
o = jiﬁ appears that the flight of Trip 19 proceeued normally wntil 2:31 p.m, whan;

it reached the Herndon fan-marker at 4000 feet cllmbang We also'khéw that L

rash occurre& approx1mately 25 mlles nortﬁmest of the Herndon fan—marker
en- minntes 1ater In seanchlng for the probanle cause of thls accldentf

ary to analyze all of the facts 1n an effort to dzscover what

comb:nation of events occurred during that ten m;nute 1ntcrva1 wh1ch

ted ln_the crash of 8B alrplane

 ; In seek1ng to detbrmine the course of events that led to this a@c1dunt
'in the absence of any dlrect tﬂstlﬂony from any actual observer o0 board the

S aircraft andinav1ew of the czrcumstantlal =v1dence of racord we are obliged

""o ook for the extraordinary, and ts anml 18 1nto the UOSSlblllty and prnha¥i

"of_qccurrences that are - 50 . rare in practlcal operatlng axpcrlencc ag’

1ghly ohscura, 1f not v1rtuellv ungnown. Fothlng w1th1n thv ordlnary

ey exp rlence and po GOFblﬂutlon of °vents of whlcn thﬁ occurrance

_regardad as at 811 115 lv wouid have suf‘iced to nroduce thls e
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r_accidént The past record of safety of air'tranéﬁortatidn‘within the United
;States, extending to over 170 000,000 miles of transport flying wlthout seri-
:oﬁs injury to any person in tha 17-month period immedistely precading the pre-.
- sent accident and to thirtesn years of operation without fatal accident by -
.Pennsylvania Central Airlincs aﬁd.its predecessors, is a'suificisntLQViden¢e
'thét only the highly exccntlonal or the hitherte unknown WOuld prOducu-so |
: fragic an.effect.' Since we are hares necessarily deallng with occurr@ncvs of
':extréme fa:ity and conscouent unfaniliarity and in some inétances'aré'consider§; 
Cing @henomena of nature ﬁhereim the knowlcdge of men still r&mains-axtpemely |
1imited, it is in?vifsbla'that much of what follows must a@paar higﬁlyfépecﬂiér L
tive, 'However,'the inhoront difficulties presente& by the“limited évidénce 

' aﬂﬁilébie in-ths nrésent o ase must not detﬂr us from a full eXﬂloratlon of -
_'evéi§ @6$$f5i1ity=and ag attgmpﬁ to_r sch a corcluulou as to what probably .uL;;

" oceurred to producs the accident,

Dlspatch of the Fll sht
No resson has boen dlscovured fo* bz 11*v1ng that Trip 19 should" not hava
aﬁeen dispatehed on Aggust ©1, 1940, The sirslene hed recglvea.a,"60~hour".1n5'f:
, spectién_at:Detroit the day_befbre tha flighﬁ énd héd recel red thv Tre qulred
. ﬂtur§"a$bﬁg¢ﬁ inspecéioﬁ_}n'Washingtou_Just byforv tamlng off and nothlng un-
;fﬁﬁﬁal,hédfheen repérted'as'a_fesult oi either of thcsn 1nsnhct1015. ‘The pllotc.;
iLWTG had brou ht thu alrnl rOg do#n froﬂ tro1t to Xashlngton tbat nornin g had
,;nOt renﬂrtﬁd unything unh u. ‘n its oﬁeration -It wa.e adsquately serv1ceﬁ
i_wlth fuﬂl end 011 The Loz d on board et the tlmu of tuﬁﬁwoff was 174 pounds

i?below the apnrOVﬁd gross wwr~ht for the ﬁlrﬂ¢an37and ccording to th; recard,iLf
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~bhe load was propérly.distribuxed, the center of gravity of the eirplanc beiﬁg

IIWEiIIWithin anbﬁoved-limits‘ At the time of baze-off thore vas a cenpany égy;i
'.ployCG riding in tho jump Sc“t in addition to the 21 passcnzers. and crew of'=?
three, TUnder existing regulatiors this 1s permissible so long as the approVEd
-”,groSs,weight of the airplene is not exceaded.

. The weather information at the time of tare—off did not indicate thet ug;:
nsual weather conditions would be ercounterczd, An overcash condition was re—?f
};porﬁed over a portion of ths route but this is not unususl in air carrier 0??%
'iﬂ?ig#, ‘The: capbein and first officer wers fully éapable, by training and loégi
':expériénce, of leing s01aly tr the use of_instruments.. Inspection had sho##f

.that the nevigation instruments on board were in serviceable cordition and

,ﬁ_monitoring roports showed thet the radio ranges along the course to be flown:f

giwer»-OPeratlng norwallv - .The flirht'waé cleared by-the tirway Traffic Contr&L

:”Center in Washlﬁgton in CCOTdunC“ with app 1cablerregulatlons. Mila thund

fstorms alonb the course were forscast but such condltlons are often encountvréﬁ
'1n this area. durznr thb ;un1§r and are not regardﬂd as a Teason for cancellnng
 fl1ths. Innumera,blc trlps are’ maﬁe with saf tyrln a pbrfﬂctly routlnu maﬂne:
;Pthrouﬁh thurderstorm are“s.  Pue to the ;ocal rature.and varied character. of
thunderstcrms the mannar of’ opufdtldg in:such.areas is left.to the Judﬁment}
Vt_of the ca ptaln . | _”(‘
::9 , Two fll?hts of P»un 'lVenin Cantral'Aiﬁlineé wﬁre dispatched from Pittéé
'ffburgh for Wé“hzngton on.thﬁ saﬂe wa atnur forbcpst as Trlp 19, and qlthough thef

'f passed wlthzn 10 n1les of the sceus of the a901dcnt w1th1n a few ‘minutes ofiﬁﬁ

;"tlmc 1t occurrud thuy pnCOnntvred no severp waathbr condltlonn,- In addltlﬂﬂi

;5;a fllght of Amerlcan Alrllﬁbs pass d lO mzlps south of the scane cf thu acclr

:Lident at 2 lO p. e and encountcrud no unusual wLatﬂ;r conditlons.:“_:
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Local Weather Condjtions

- From the evidence it appcars tkat during the foronoon of Augist 31,ﬂ1940,
.-there were broken clouds and scattared shbwers in the vicinity of Short Eill
“aﬁd Iovetteville, HEarly in ths zfternoon this broken cloud COﬁdition'changed

40 a solid overcast extending at l“ast 4-1/2 miles eavt of  the sceng: of the

‘accident, Al about 12:30 p.i,, heavy dtorm clouds were sean arcund. Skort Hlll‘:
"It was iﬁpossible té reach a definite conclusion as to the length of this stors

arén ‘in a northerly and squtherly direcﬁibn. The_pilqﬁ’of the LusCombg_who i
'ilattempted to fly fhrough this area to Pittsburgh at ebout 12:30 n.m. esfiﬂated :
that thez storm extended about 50 nilzs south of Lovettsville and an.unknown
distance to the north, He att=ﬂpteé to skirt the storm to the north and Pre-
~ceaded in that dlrectlon to a poiat b ﬂllus northubst of MverSVille Maryland "
-:;ahout 20 miles north of I uOVéttSVlIIL, w1thout reaehlﬁg thc northqrn llmlts of . l{
E:thesstbrm area:> g E : = o 5
_ ?Oﬁégpergéh'fnJm wﬁém ﬁ.sﬁatement wav'te’én,éftet-the héarigg-statéﬁ.ﬁhé§{[ 
5’3$;§bduﬁ 2?35 p.m, on- Ausust 31, 1940, ﬂ; waé-at-Biuemont, ﬁirgiﬁia;hﬁﬁidh.is:'_5
- about 15 miles southwest of Lovettsville, and that the southorrn . limit of the o
¥:St6rﬁ£a;ea'appfared_tcsbe-just sout5 §f_B1uﬁm5nt£"H$ saia trat the storm was
Prﬂéeading'81eﬁly in & norﬁheasterlv direction.up the'Shﬁnanﬁoéh'Valley and
_that hc could gee it bztendlng far to the north Upon the ﬁasis ¢f the evi- .
iidEnce avallablu to us, 1t appears that at ebout the tlmv the accaaent occurrbd,:
lfthe southern Ainmit of thb storm aren Was abo;ﬁ 15 mllns Goutbw—sﬁ of Lovétts—1
’?71lle and that ﬁhe northgrn lijlt wa@ et lﬂast that far_and'probably-mush

_farthcr to the ﬂorth._

ﬂﬁ about 2 P.H. on 1uruqt 2Ly 1946 'aﬂ a3 traorﬁlparllv ncevy rain b86uﬂ

;to fall alon{ Short Hlll Thls rain gradually spread during the afternoon ih
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. an easterly direétion vntil it covered an arsd extending approximately 4 mil;

i‘}éést and's§utﬁeast~bf'the scenc of the accident, It is estimated that when  the
"'éirplané arrived .in this storm area, the rain had renched a point approkim&ia?f'

PR : 11 . S o
-1y 1-3/4 miles nouthaast of the scene of the accident.——/ This estinets was .

errived at by a corsideration of the testimony of Mr, Vincell and‘aj;tatéméﬁf;
.:“ma@e'ﬁy Mr"ﬁérry'E, Everhart, Mr, Bverhart, vho lives 1-1/2 miles southea;
. pf=the scens of the accident, statéd that it waé reining heavily st his ﬁié 3
.”rét'fhe time'he;heard the "roaring of engincs", Mr. Vincell, who lives 8~1[2
'ﬁﬁﬁiles.southéaSt Qf the point of impact, gaid that it was not rainihg-at-h?é
:'piace wheﬁ he heard the‘Cfash; vut that the heavy rain reacﬁéd his home Shor}y
.i'theieafter.‘ o : TR :_ ?E

It is. impossibls to raach wry ieflnlte conclusion es to the altitude—ofii

, _the celllna iﬂnedl"tﬁly to the Cact qnd southazst of the storm drea at thﬂi

’i?thg alrplane reached thau ﬂrea.:_”be two Pvnn°V1VPnla Gentral Alrlinas pl'”

~lew neax the scone of thu aCC1dent w1th1n a few ﬂomnnts of . the tlﬁe it

“?goccurred,stated thet thny ertered -an ovvrcqst near Fharles TOWP WeSt Vlrgl

.?Hand &escended throuﬁh 1t almost to Luesbur& before they-bque'out aﬁ.SQOQ~f
.~w9ther p1lots f1V1;g.¢ur her“sonth-and southcast o; thefsc$hQ of-théuadc}ﬂéﬁ
.Lgeame ot of the overcest at altltudﬁs as lou as 1500 fuet :0n tne ether.he
i:er McGaﬁa,atated that ha ‘saw the alrplane flfl%F tﬂTOUFh scud at an altltudﬁ
which he later compared to tbat of - sinllar type airnlana‘whlch was flylﬂg
a.known altltude of 6000 feet The testlmeny of thv_alrllne and other pllo

tlyza? farther SOuth apd southeqat ox the sc“ae of the accldunt as tr th X

11 e APPéﬁ@i.X c.
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i:éalliﬁg encomntered 15 not, howevmr, neccssa“ll' 1nc§§siste nt with Mr, McGLha 5
-:testlmong, since urder tb wuathur conditions prevalllrn on August Sl 1940
widely verying ceiling condltlong_could bz antlclpgted within r;lat;vely sma;l
a;eaé, | | B
.Fréﬁ thy tcstlmony ;f witnesses and from the pbys*cal ev1d°nce of clor éd.{'
Vbroébs, newly—fll ad reservoirs, and washedrout roads, 1t appears_that-t;e
-rainstorm was of redlly excep£ionai intensity, both at the scene of-fhéiééci~
dent, immé&iately west of Lovettsvills, and for some distaﬁce té the:@q;£h'aﬁ¢ ':
séuth It appears, in fact, to have bsen the heavlust rainfall known 1n the
Lovattsv1llc area feor a,nurbcr of years The stora's électrical Cha:acte:is“ .
tics, on the other hand, do not scem to have been at all wiusual, Many of the 5

W1tnesses, bowcvbr recellea part 1culur1 extramely v1olent strg?e_qf U

{11ght51ng and clap of tbunder 1ﬂ“edihtp1y nrncvdln, %he roar ef q#&;g_%hicﬁi   §
:;thay asscclat d Jlth t i asczdent ard othﬂr 1“"¥tning fl”shCS wefé.ndfea3iﬁ L
Vithe nethborhoed but were not H,Aurul ¥ ore allbd as hav1ng been Uartlcularly
r?zvld-:. : : SRR

.:iA;l §f_the witresses in fhé vieinity of Loveptsfilla,_except ﬁrs;.Leilé_["'
tShogmakgp, tesﬁified ;hat'theré was little or no wind on @he grogniiﬁﬁ:iﬁg |
'the ét??ﬁﬂ_ This tegtimony is corroborafad 5? the fact that tdu storm:was.mov#f _
_ing-vefy.slowly. MPSf Shovnak*r t“Stlfled that at tha tlme‘thu a031dent oC~
'curred the w1nd apé;ared to og b10w1nz from +he w@st It is probaule, since
she llves on’ the slope of Short Hill that the air cufrents observed by her
iwerc curreqts w1th1n th9 storm |

The testlﬁony of thb Lov\ttpv1lle Wltﬁ&SSuS woul indiCate that the'storﬁ';]i
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. “asver;, .sew.r:eré and ")f a type which would produce fcurbulance in some degr
: -I.'hé‘.'teé;tjimor.ly of pilots flying in that vicinity durin: the aftarnoon, whic)
" nas .piev;LOusl;r been referred to, is inconclusive in this respect. Cnc of
-i’..énns&_lvani_a Central Airlines pilots reported slizht rourkness as he canme
";".{)'f-iﬁhé."ov'e_rcaét f,}'ﬁst west of Lé:e-sburg. Neitker experienced any turbulen
| m fbe viéin-ity of Lovettsville, 4An American Airlines pilot who paessed i
that vicinity about 2:10 p.m. roported orly slipht turbulence, but am Am
- pilot who fl_ew through- the Lovettsvﬂle. area about 12 o'clock noon raport
;—Eewir;sre turbulaﬁca along the course, as did ancther Army pilot who passad,
:1:.4. ;_nﬂ_es south of the scene of tha accidant et sbout 2:35 p,u,
The-éxper:i"encé of pi.lots. flyin;é ir the .vicim'ty oanzot be relied um

. _comp}.etely in arnv:.ng at a cornclusion as 1o the nresence of turbulence,

"erzence shows that of two ?ll‘pléﬁ-s-eb flyixz(z at the same altitu:le at the

g time & Very short dlstarce apart ane may encourter very severs tw

';'j=-lence wh11\, th, oth:.r nay be apz,mt.izx‘3 in co“parativaly smooth air, Thgr

fore it is m}:ossule for us to arrive at a definita conclusion that the
Pﬁc’t of THP 19 wes flying tbrouzh corditions of severe turbulence Just:
. ._ _:pr}.or tO the CT&SI" Th_ere_ 13' hgw zver. a2 cgﬁsiéer&hl& 11?"51ihﬁﬁﬂ th&t he

E doin{'* so in- view of the gev“ral trand of the renorts of ether pilets, the

_"no}'ence of the St"m es Gbse""eﬁ on thé g,mmd md af the frumrcﬁv’ wit

hiCh Wl‘bhlem c&mditions are. asssci?ted with :bum}arstomm
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Probable Flight Path Prior to-;rﬁpac:t .
The pilot reported himself over th_é Herndon fan marker. at 231PM
at an altitude of 4,000 féet and continuing to climb. The in-tendéd- o
-crulsmg altitude, as shown by the flight plan, waé--& OOO fee.t. The :timé' 3
| from the take=-off at Washington to passage over Kerndon #ay: dihnkefoi'& _t_en
. minutes, The distance from the alrport to the Herndon fan marker is - -
19 miles. The average speed over the ground, assuming the correctness of
_thé piiof's report, was thereforé 114 m.p.k.; the average jrate;-oi’_-_cli@b;; |
400 ft, per minute; figures that are reasonably consistent wiﬁﬁ”oﬁé '"
anoi_ihér, ass‘min‘g a light headwiund as forecast, and 'a;S'sm;ningi‘ thé:':;éngine;s*_ '
to hove been operated during the c¢limd at the power output c_:nstom_ary...’
during that part-' of a flight. If the sams airs"jeed. and rat‘e.“of cllmb

P

had been cor‘tinued past. Herndon (maLng a small allowance for the t1ﬂe

«~lost in. the’ tals:e—off bezore ‘-"ettlug into steq@y clI*rbwg fll&ht a.nd

'7:‘-._;assw;11ng the 1ncrea<'e ‘ot alrspeed with altltude to be offset by an equal'::"‘":
" increase in- the strength of the headw1nfi) an altltude of -, 000 ft would':.f; oo
have been reached Just befors 2.36 P Mo, a..d. '11: & d:.sta,nco from Washmgton
--of 'apprbxma-tely'-zs' ml}_es.- "Had the 5.1?‘131 e then 1eve;ed off at. a.n alt1-
| tude of 6,000 £t. in accordcnce wlt.,- the *11~ht plan, and proceeded at |
__its crﬁisin;_ sp_eed_' of- 180 m.pyh. a“ai-nst a_l::—-mlle wind, it would'- have
arrived qver the .s_-c’eﬁ_'e -of ‘the a’cciéent,' 44 miles from the Wé_shiugfoﬁ 'ur- :
' Port- 2t eﬁactiy 2:41 PuM. T‘le.. reported’ time and alti.tude' at Herndon,
and contlnued adherbnce to Illg 1B plan thereafter are thereiore entlrely B '
; consistent w1tb the app reut tlzne af the ﬂccuxe*a{ The time of thx. ac—f
.015.0"1'5 15, of course, not mmwn m.ta such accur aey as to’ permlt dependlng

_:on ca,lculatlaps of thls sort to flx the f‘llght no th or. ‘urspf‘ed w:Lth a.
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"'gréat d,egree of refineme'it but at 1east they appenr to cxclude the poe-

- s1bility that the"aircra-f_t ‘had wandered very far fron its course, or th

4¥ had procaedéd"tg' ihe far sido of Short Hill amd then turncd back, as
'o.n.e' witness believed. -

“Ls there has been absolutely nothing, aside fron the altitude esti.

mates given by some. lay uimggges Who in turn were contradictoed by other
. .pre-éumed"ﬁa havo viewed the same airplate at approxizately the saze timg
to s.u.ggéSt' that the pilot was -nét procéeding in accordance with his f1ig
plan, and as any ‘change of plan in apprqaching o region where instrument
'-_-'-1_operation was ant:.c:.pated would normally bo the sudject of immediate rep
by radio, we conclude that thc--ﬂight_ was proceeding normally, thet an
| altitude of 6,-OOG feet hnd been fcached', and that no tro_uble had been ex
.pefieﬁced-un to the time of reaching the Lovettsville area.

Seemins,}.y the pa.lot elected tc ::1.{ thremql'i tlf*e atorm area rather th

o -maxe any. attempt “to cn-cle -it S he ator*“ thsmied for a very. conside
ble_distance north of the airp}.ane‘ 8 path and fsr ae!veral niles ‘o the
. outh alsd. presumably it appeared to the pilot as ha’ emined the horiso
_fthat th-ere would be no gain in passenger coafort or otherwise by any det
:{ of practlcable oxtent, and no hazard in flyiag straight through.

“'mt' t"e aimlaﬁe presuzed. to be on course, at an altitude of 6,000

eeet apprcxzmately two mles swtheast of the scene of tahe aaci&ent at

| '-;a‘i’?r*’?matel? 2140 P. H- . t‘le aaalysis of the ﬂight path concerns tha

5 j_c‘j‘“’se that the 31@1883 srsay ’wve taken fron that *mint to the final ool

'_'ta"t With tﬂe grow‘d 1ess than ons minute thereafter. The mst &ﬁrect

-evl&ence on: t’qat matter is t?at af 51?. H@ﬁaha aml his 808, whn repaﬂﬁé

___having seen the airglana 2o i..nta a fihre im&intely a.ttctr the nghtnin%
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flash, and shortly after-'.the machine had rassed over their home, Mr, McGaha, in‘
fact‘-, was so sure of his own observation that he had gone ot-zt"élf-:: ﬁher house’ end
‘Wélked. to a considerablc distance to look for the wrecked airﬁlane, 'whi'chf,ﬁé. |
thought night have struck the ground on his own land, Proceeding from that- ob-— _
servation, it must be concluded that the dev'iat:‘LOn'fro;:; thé normal path starte._dj. |
at least 1~3/4 miles short of the point of impaét'_, as it 'Wés'*apprt:xiﬁlé,tiéiyfat
thet distance that the heavy rainfall began, snd-fain‘aé'-he-a.ﬁ'és”*ciéarifi:"_* |
existed at the time and place of the accident would have made it .iﬁpos's'i%ié‘ to :
sec anything that the airplane might have done after it ha., entared t-hu storm
Mr, McGaha pointed out to an investigator for the Boar*l the no;nt at whach he
had been standing when he saw the airplane and the ax_igle a;bove the ground’ 'at |
which he recalled it as having appeared to hin when its dive b_egaii.&—?‘] Analysa.s
of that point however; reles it appear. impossi"ﬁl'e- ﬁé depena' on- such :a ;"ec:df-_-
7 . far analysis
o lectlon of ‘angleés as. abasis/of the path, It is not surprlsing that it should
f':"-be 80 for it is of' course extremely é:.ff:n.cult to recall a; lzna of 31ght '
| exactly', especiial;y'after - corisidera‘el'e'lapsa 'of~ 'timfe. Mr, McGaha*s recollecﬁ-_-"_i:..r-
":'tlon Was that ha: had sean the alrplape .start J.ts élve, ipme diately after fsh_E' |
' _:llshtnmg flash, at a point found to b 49/2:;1 angla of 1l aegr es 'aéove théf:lior:i-
zenﬁal_. ) Slnce Mr, McGaha's home was at 8 &1stance of 2-—1/2 ':iles from’ the |
easterrriost edge of the rainstorn, the_ reported angle of his line of ‘sight
woﬂd 1ha’vé- plac’_é_d .th’a a-i-'rq’ra-ft" arrroxinately 2500 fe.ét\"ébcve. ._thé'.gromid_. at the
__.tix;‘ie----b'f -s'taz.-ting"zi the dive‘, S.inc:e Mr, MCGe'\..ha'-idsa'n'c.:i.fi'ed:-‘ the--'-'aimlane 'by' com-

_'parison mth a.nother macbine of. smilar size . suhsequertly seen at 8 known altl-,
tud llb
: feet a‘tove sea 1evel “his estmate gf the angle a.t whmh he had seen the air-

;-;_,pla,ner go 1:11;0 a. d::.ve (a nuch mare difflcul" 'pomt te fix in memory) must ‘be L

ered as havm een in error.. .

Ghayter II Section on. Course and Pos:taon of Alrcraft imnediatel:f prlor
“kao the Accident & _ _

: 11133_' gee Ghaptar II. |

as havmg yasseu over ‘ﬁ.s hsmse and contlnuad -at a height of &t out 6000
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A .smxlar dlff-n.culty arises in connectisn with Mr, McGaha's recollec-—-
-'tion that he had watched *he ag.r;,la,ne until his view of: it was cub off by a
.,.,-;.gi-i_;.k;_’agll'_qea;‘_,'h:i:s: home, The elevation,of that knoll fixed another engle, and .
.- for.the airplane. to have been watched until it had gone down behind the
knoll would have b,r_nu.g_ht Jit to ;3. height above the ground (at a distance: of
| 1—3/415113.83 short of the scene of the accident) of only about 1000 feet..
 ¢_35§;1=assuming‘that Mr, McGahz could only have seen the machinc when it was.
: short of. the rainstorn (as to the contin_ubu_s_ intensity and impenefrability
| ofwhlch, there was general testimony from: fhosoe who-were in it), the airplane
.1.?934§f?hen have had to travel horizontally for a distance of 1-3/4 niles bo
;_::. réaeh‘.the scere of final oraeh while losing only 1000 feet of altitude, Thé_t
: _..weuld have indlcated a nean angle of path to the horizontal: of only about . V

: 6 d.eg;rees, which does not rapr‘asent a dlve but co*ﬂparanvely gentle descnzﬂ:

‘Ihe full ancePtance of. Mr. McGaha‘s recollectmn o this pomt combined w:.tl'z f

3 t_s th&t appear to have ‘heen de; mltely esta"‘ll she" w1th ree‘am to ti:te,,_f-_j

: extent-_;of the rain torm, weuld tharefore raquire the alrplane to have, starte& |
| its dive st 2 point between two and thyes miles ghort of the final impacti fo.
-_ have contlrued thé;;li—ve at 1_?§St,,' to :Qi-tgh_in-:, 1000 feet of the-groundj to. Vh_ﬁvie _f;'
: ]coﬁe'ﬁack;néafly to.1eve1_flight;aﬁ-aﬁat-point- to have continued foP:Oﬂezér;?é
two miles along the Dpath descenémg at an aversge. ané,le of . not over 5- degree-‘!:

"-.and bhen to have rosed over again, 40 an angl@ of‘ at; 1east 20 degrees to the f-

"-..éf'horzzontal and pro‘i:a,bly Hore, _a,nd contmued on t‘le path this estatllshed_td’

th "';fpoint of: mpact

Less exi;reme conclusaons ccncerain,. the fhght path are developed 1! ii i

o h;Ls son were decewed, on tﬁat roint by the haze and the bau wsl‘billty
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.ai.ss'ociaﬁed with the ::earbjr storm and the g;eﬁé’x.'a.l'&ullness of'.t.he d.a.y.

In that case the a;.ix'pla,né nizht uctua.lly lia'.fre"disé.igﬁﬁeared into i:};é storm o
t a height considera,bly ggreat.ezj than 1,000 fcet. If it had éntéfea';.t.hé.
."storm.at 4,500 feet above the ground, its path from that point .t.o-" th—e '-

' '_-pbint of 'impa,ct ﬁou_}_d have been inclined .'to apﬁfoximately Bﬁ'degreéé' 't;o'

.‘.'tlie 11briéoliﬁal or at an cmgle about equal to that ‘,.t w‘nch the alrplf.,ne

. nost probably SuI"uck the ground. Although t e aﬂsurptir.)"x o'F a stead,; dnre
';'it an ang 10 of 30 dearees or thereabouts is in superflcic.l coni‘llct w*th |
‘Mr. MeGaha's immression of the aimla..xe as gom aow.l very stueplv, the
conflict is reduced by taking account of the angle ‘_ho thq harlzonta]. -o_i‘ '

" Mr. McGaha's line of vision on looking at the ai'félé,n'e; With the sirplane
ina 26—degree'clive at o height of 5,000 feut (ta:inl'lg, that as the altltude

ot which the dive night have Lecome well establlsbed ﬂt a flxed a‘agle)', :

L and ot a c'{is.tance' o’f tkﬁ'o-niulés' short of the ’301311; of Iiw,l 1npact ‘JIr.-

" sight. The a.nparent leﬁbt‘n of the a:trp;.a,“e as semn ot thai an"le, wou_ﬁ.
g bc foreshortened by 1ess tha_. a auartvr of the tr\be length, a,nd'ev_en ra__ﬁ--
g observor quite familiar with the i‘om of '-Sir'cra:?t -16. their ap*;c'xrance

durln_g MAneuvers I"l{"ht bave Qiff iculty in distlugmsh ng the nachme seen

o at such an a.ngle fI‘O’”l cne lel’l;_, vn,ry near to the vertlcal

o ':. the groun& A s:.zrila.r stucy for a steqdy

I:{:‘ the alrplane had 5:,0"16 into a ver mca‘l dlve 'a,t a helrht of 5 500
' feet above tne g,t‘ound wh1 le tr*wellnf; at r\ormal crulsl.g sweed 1ts spe'e‘ri‘

""-would have :..:creased to a;prox:L zat’\l; 380 m.p.h at the tine of str1fng

'7'4"-'_tude mdlcates a slleed at cor ;t t wlth thé ound..-in that case Of alsub 330

B = p.h. 'I‘lﬂose f 1"ures are verv an};roxV 'zate, but sug;est tre f,enc::t‘al ardEr

McGaha would have seen it at an sppe rer,t an le of 51 degreee o nis llne oi‘

] egree d1ve from the same altl—-' :_
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-"of -magﬂitude- of t-he"niroba‘ole speed, Although i% would be impossidle to

o -f-ﬁ.at_ermine tha spéod. at contact with any accurary fron thb conditlon of

g ;_:,"__,5wreclcage the co:kplﬁtene 8 of the destruction at least indicnted a spec
far above that of orc,lnpry flléht. The damage, which technlcians who hz
~ had nast occesmn to exanine a great naly wreckod alrplanes that hrve
' ‘___contectr wit‘z the ground n all sorts of attitufie and at '=11 sovts of &
-'_._:found. almost u.mrecedented. in their experlence, would be d.lfficult to m
.__.;,:cile wlth a speed of less tha.n 300 .. h |
If the airplane had zone i.ltc) a vertical dive at 5,500 fect, and. h
' Eﬁh_en-cont_i_nued the vertical path very rearly _t:o the ground, with the ;aa.
m 1)1{00?83.“01' recovering from .the dive when it hit," the time from fhe f
_::...._:éevi.a;tion from the nornal fligh_t_ 1:;_a.th tq the :'mee,,ct__would have b_eén abo
}.-5 seconds.' If the dasceﬁt had been 3.1 cﬁg»; a steady SO--degx"ee inclinafiu

o ,_jthe correspoad:.ng tize would heve been a.pr;roxi '1a.t91y 30 ‘second

i ’.‘Jhe best estl xutes of t:le tme hterva.l that elapsed between the t

‘of: "the 115htn1na- flash (_1..111 the Ii.nal cra.sh of tqe aimlane, o'btained by

".'-,:‘..:}rec.:onstmctmg t‘1e r:ovements of persons who spw the 11ghtn1ug, and heard
= tbe cra.sh and enﬁ gud. 1n some dbfl;llte act1v1ty in t;he 1nterval put, it
-}Zf;.-{bout ib o 20 saconds.- T}\ouﬂh that f**me cumot he regarded as_a ver
V' .i;rellsbla one, if- 1t be accepted as vnlid it woa.ld requ:.re either that
a1rplane s fhst. dev:mtio“ fr')'“ its path prece&ed the 1lg.1tn1ng flash v

whlch t-"xe crash wes 80 g;e'ierally connecte&, or thet the dws was. very

"_;_!,.;_nea.rly 8 vert-ical Qne through the "rea.tﬁar pnrt of 1ts lem‘th and must

; that event bave st»rtea aftcr tqe a.lr'r)la.ne was well into the area of

the heavy mi“l stom.

;Ode &ﬁflculty mth the a.ssunmtinn of a straicht descent at a ccms




T
angle is that it fails to provide the negative acceleration of the air-
" plane which would be a possiblé explanation of the apparent OVep~speeding
" of the propellers.le A negativé acceleration suggesfs_inverted fiight}_
and congidersation has been gziven to the possibility fhaf’the flight ﬁé£h
night hove had the form of an S, the airplane having been on its back at
a midpoint of the descent, and o rédovéry'froﬁ that aﬁtitude having theﬂ
been startnd but not comnleted before str&klng the ground.' Such a path
would be possible in the event of a temporhry disabling of the pllots or
a temporary interference with the control; a_difrlcultyalastlng only a feﬁ E
' seconds and followed by resumption of control of the airplane. It-ﬁoﬁld_-
account for the negative acceléra;ioﬁ, and consequent over-revving of $he
propellers. It wonld account also fér the fact that se#eféifbf'the witneép'i-

sés living near the scene of the accidenﬁISnoke of the réaring noise that

immedzately preceded the crash as having seened to come from the west, over ”“"

towards the mounta;n,-—fonaif_the irplare had mctuplly taLen the S—shapeﬁ f}j_

path.dOWﬁwérd,_ifs‘firétjdeviatién from its normal attltude_would hawa'oge'
curred when it'was.apprOXimatély OVer_the'ﬁoiht bf;finél:cohféc5:witﬁsfﬁé.5
.'ground, and theféfofe weil'info the raiﬁstorm area. | o
Another alternative is that the airplané-mi?ht'he?é"sﬁun.ffom~a cbﬂ- .
siderable altiﬁude or desceribd on an 1rrugulhr Uatﬁ after the wlng had |
stailed. The reasons fo: discarding those hynotheses are explained elsem S
'Where.lg' Iﬁ_a&ditidn to.ﬁhe reasoﬁs:given thofeVit WOﬁid aﬁpeér that there
éoﬁid not heve been an& large aﬁoﬁﬁt 6f'éidééslippihg_br_ﬁﬁ%ning on thé.way'-

: __jThls poipt isg dlSCHSde in, astall h the'sgcti0n of £he present chanter
dealing with M“chqnlcal ﬂailure. IR o : :

'-j__jSectlon on Turbulence.



'_“ﬁfor wazch the tab controls were orlginall set» and 50 hold it in a dlve:
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;déwnt_uﬁless-the tprﬁs had Been_exﬁenied iﬁto complete circles, since
? £§§_éirplan¢-gtruck_the ground éubstantially on a direct prqlongatiog of
_1€heiiiée_0f flight that it anpears to.hare.been following immediately %eforei
.enﬁeriné the storm, | |
_ In considering the implications of this and other possible flight
."?éﬁhs, iﬁ mus# be'remgmbered that the longitudinai stability of the girplaﬂ;
:ﬂﬁnﬁld'give.if.a pronounced tendency to recover from a dive, evén without 7
the .intervention of the ﬂilots. Tests and cclevlations on a sinilar air-
Eplahe hrve shown that with the center of gravity in the position that it

'haa. at the st rt of this flight, and with the tab control set for the air -
“_plane to trim at cruising speed, it would require a steady push of at least:
itéo pcunds on the control qolumn to keep’the nose'from rising when a speed

of 300 m.p.h had bcen recched In this coﬂuectl“_ there is a posslblllty

: :jwhlch is extrewely'remote but ﬁay nevertheless be me taoned in view of
héJdifficultJ of flndlrb any corb1natlon of 01rcumstances that scoms - at ji
. ”Jll Qrobable as an explnnotlon of the muintena_ce over a ﬂeriod of 15 7 .
'f;fsaconds or nore of a fli”ht'p h of which the abnormalltJ would e exnected
;to nrve auvertised itself to the ﬂllOt If an-alrﬂlane noged over very.f’
' abrupt1g and ver; steerlj at a tlm; when ths occunants dld not have thelr
i be1ts ;astened a nunaer of th@n nleht hive fallen or slid from their seats:
';to the forward part of tﬁe cabln.; The resultant sklft of tne center of |

-grav1ty'would make the machine'triﬂ-at a con 31derahlJ hlgher speed than that'

5-iﬁ(thougn,probably a,ccﬂﬂaratlvelv shallow one) 1f the pllots, hav1ng them-'

; jsolves been disabled by whatQVer ccuse produced the suddan change of con'



- 47 o

were axerting no force on the controle,

Aside from the conplete disebling ozl tihe .giluts or a shizt of loafi
i: the airplane, two hypothotical X‘)lal’l&thLS of the prolar.gea me 141:9:_1-.
ance of a stendy dive have bseen considered. IF the ﬂilots vere bliﬁdad by
kil lz‘ightning flash their immediate concern woﬁld h‘)ve 'beun to L.vo:Ld stall-—-
faz of the airplens while their disability continmued. In s_ee;:mg to ve
perfectly safe on that f)oi'lt they might llze.va crsfer—cé.r::c'ec:ﬂ.t;é.-;izf by pushing tha
mchiae into a dive, and with both piiots 11*.1shi-x.‘.g. on -Ehe’ ¢oﬁtfq1 colﬁz_n;i
fogether the force required might hrve bée_n'ovér_lookéei u.nder conéitiéh‘_é_ of
such stress and the dive continuved until the growl.ﬁ wﬁé_ reached. - The oti;é_r _
possivility considere;i is that the clogzing of the é.irépeéd_r ir‘xdi.cé,t;r h‘eafi

with rain made tke indicator read too low b,,r a grg.dm 11v 1r.crx.as ng. axzaunt._

.ghc 1*1c-icator wou_Ld thm h':-.vc in dlcat"ﬁ z g;radrl apﬂrog,.ch to a. stm.l anch SR

~the pl} ot uJ“hi: have va‘lt.,Cl to off-set 2y thrust‘r% t‘ze contml colm:n graﬁ'&-

a.ll,,r forwarci to nlck' ap ;.101“:, a,n-r‘ noTs .need Tl“m emlanatlon does net
seem at all ii‘&el'f to be o correct ons siﬁée o_t}-.er i surments m.ediatsel,g L
in fro-;t of the pilot, notably the o clbimeter a..;c’ the arhixcxa}. narlzon, o
7"(101}._1.(1 be smwl,;l,ie; on ¢obvious c’oftv"_ ictw\:x cf the é.i*sw.eed 1nu1c;-tsr s

rga.d.ing. Ever,; experienced pilet would ~eco;‘;n¢ze the psssﬂ:nle falllbﬂlty
,& aifépeed indic_:atiozzs in hesvy raia or *rer_zu:g \aeather and would check .

zgoingt his other instrunents undsr such co"‘aé.i ions. -
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"Mechanical Failure

Investigatmn of the possibil ity that a mechan:.cal failure might have
-been the cause of ths ac:cident was made exuremely dszlcult by the condi-
_tion of the airplane when it Was found after the acc:.dent. It was in |
| thousand.s of pleces.
| 'l‘he condlt.mn of the en.gmes indicates thet they were operating at
very high apesd ab the t‘.:.me of 1mpact but the amount of power being de-
?GJ.OPBG. is unknowna The sw:.tches and the fuel valves were found in the
= "o-r.a;‘ position (ﬂhe throttles were in ﬁhe' fulll= open position but it banné:t
' be determmed in. what po:sition they were at the time of the impact), The
'bené.s in the propeller blad.es wera id.entif:.ed by experts @8 power bends
an.d witnesees near the scene of the accident testlfled that they heard a |
'_ 1oud. roar of engines mmedlately prior to the sound of the erash,
B 4An wspection of the engmes revealed no 1nrilcatmns of a mechanica_l
: __.'_failure prior to impact, The conm'oion of the master rod hearlngs and
crank pins of‘ both angi.nes showed. that the 011 f:le had broken down and |
the paxts showea signs of overheatmg as d.ld some of the k:nuckle PlnSe o
However, in view of the completely separats lubr:.catmn systems and the :
id.ent:.cal character of the damage to both engznes, it appe ars that the
damage wae cansed not by mechanical failure of the angmes but by some
'.-:':l" fe.ctar inherent in the attiturle or motion of the a:.rplane after the :mitlal
difficulty and previous to the eragh. -
‘l‘he evid,ence 1ndlcates that the COndluiOH of the master rod bearlngs,
'.: the"'.crank pins ’ :ané. knuckle ping Lould regult only from a momenta.ry intermp—-
tion f 'the:'-'oll supply to the bearmgs or fro:n an overloading of the bearings,

: : W/
'"‘ight have been caused 'by over—revvmg of the engines. -

8 condition which occurs when the engine speed exceed.s
ﬁ-'whlch 1its governor is sete. The maximum speed at whl
mmitted to be set is the rotative speed which the o

taln at takeoff, in this case 2350 rpm. - - |




| '—-1iﬁaitithe' duration of the fire,

| __"been bu:m;.ng prior to that: t;.me. '
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The blast would probably create quite a large -

vﬂlume of hot air which, becsause o:f the unstable conditions which exist in’ the--'
. na1gh‘oorhood of stomms, would tend t.o rise at a very rapid rate-carrying B

: Iéarticlea, such as pleces of pgper, with it. Pire and explosion at the time

of impa.c.'h could have been caused by gasoline coming in contact with hot 'partféi

of the engme, by brea,kmg of electrlcal connections, and 'hv matal stnking

rocke’ on the ground, creat;.ng sparks.

Exammatlon of the wreckage disclosed that. partz.ally burned ‘and scorched'-
parts of the airplane were spread over a large area. _These parts include the\:"
uphol’st’ery from the passenger compartment, one tire- vsir'ious metal 'pa'r'ts'-of:
the airplane‘s structure, and the fabric attached to the rudder and left

elevator. It is necessary to determine vhether these 1ndicat10ns of fire. re~

'Vsulted. from the fire which occurred at; the 'i:.ime of impact or a fire which had.

"‘he evidence indicates that the marks of fire resultnd from the :t‘zre :ai;-

Zthﬂ time of. impact. In 'many instances evidence of fire was fou.nd on one- parﬁ
Gf the alrplane while a part to wh:.ch it had .been attached showed no szgn of-. e
'_ifire.-_ For examnle the right tire was partlally turned, but the - landlng gea;rf 3
'—parts 1o which it was attached and. the. wheel wells into which the land.mg |
_ gear wheels are retracted. showed no evmence of fire,  The _right tire was
'--.-mcre severely bu.rned. than an:r other part of tha a:.rpla_ne. Th:l.s 'blre was

E feund. m cloae proximity to the point of impac‘b and.: pro'bably collected a con«- '

$ _ra‘ble amou:o.t of gasol:me 1n the wheel depression as the gasol:me wag
:'wn from the fuel tanks. : A short length of the" upper forward part of i;he

senger compart.ment had. broken in two. Ona of “the piaces waig found mth

ound~proof1ng part 1a.11v burnad a,nd. the. edges where ‘the- break occurred i

smoked._‘ The s1de upon which the sound-—proofmg was attachad was dnwn.
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_;,_a,cci.&ent. Other witnesses ma,de varymg statements as to their estimate

_-_._,‘_-.‘hetueen the time of the ln.ghtnlng strike and the roar of the engines.
;H\rs. Jacobs restimated_lo ‘seconds. The noise during descent aqunded to h_exj
1ike a i‘-‘sire—n" orYacresm!, M;;‘."Earry ®, Bverhart, who lives 1~3/4 miles

' équtheasﬁ of the scéne of the accident, estimated 15 seconds. ‘Mrs, Ever—
- hart, who liv_as- 2-3f4 wiles east of the scens and who heard an Tawful
:ruar,“ reported 7 seconds. Mrs, Hickmen, who lives é.bo;;lt'BQ-l/B miles

' scmthéast of the scens of the accident, estimated 16 seconds. Mr, McGaha,
3 ..47-}./4 m:.las southeast, also hea,rd. a Yroar." Mrs, Ridgeway, 3~3/4 miles
..,southeast a.n& Mrs. Hickman heard a noise t‘lat sounded like an old truck,

| Information received from Kthe N.A.G.‘A. :.nchcates that a large incre-asﬂi
| . in. ;sound eﬁissiozi from a prdpeller would. resuly only from overspeeding and
"7._._'1:hat the engines must have been temporar1ly overspeed.:.ng to create the .

: ,zhigh pltch noisa which could be referred to as' a "shr:.elc" or “siren“ L

-'e.ffect. Th:l.a would explam the "siren“ or "scream“ whi.ch Mrs. Jacobs heard-

'and woulé‘. dlstmgulsh the high tip speed of the propeller from the “roar“ 7_.::

F

b ".',of the engines. The test:.mony of the witnesses .therefore corroborates thﬁ 'j

'\ ::"_-“"."evid.ance on over»—remng since the noisa issuing from an azrnlane would.

.j-r;_:not ardmarily be descnbed a8 a “scream {
Ove:zhremng mlght oceur. if the a:.rﬂlane were to accelerate faster B

o | than the propeller nitch oould keep pace ‘with it if in addition there ha.si

- ec,cmr“ed. a momantarv intermption of the oil by whlch the pitch changing

mechanism operates.' This wm:ld create & tendency to rota‘be the nropeller

' z'_'blaa.es toward the low nitch posztlon or” at 1east retard. them from moving

o 'ta th.e hs.gh ;pitch pas:.tion whlch they would normally tend to a.ssume while

-the airplane was acceleratlng a8 in a dive.

e ':mg but the intermption itpels cculd ’be caused vy tha same maneuver W

¥ -'-'-._'f;_-.-fcreatect 1:!1& ‘ascelerati

Hﬁt on}.y would the mterruptmn of oil thus tend to 1nvite ovarspe :

ishe-_airplane went'into a_sudden rdi_ve_. :a:;
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momentary mtermntion of 6il could be caused by the negatlve acceleratlon""

: ﬂ_ffwhlch wovld cruate a movenent of 0il awey fron thb oil outlats in the taz:k

exposmp' the outlets to air. That such a conﬁ_ltion 13 Possﬂ)}.e is bome out"_ﬂ_---;'
j_rby i;he testir'ony of witneases d.'lll‘lnﬂ' the heermg. : |

.LhiS negatlve acce_eration could e caused by. a sud.&en dive or by hav

.1"g the airplane go over on its back or ‘byasevere down gust | -

'---__-._llkely that mterrupt:—lori to tlﬂe pil su'oply dnrmg stable f11bht condl :

: eo’ald cruse over-revvivg since if the 011 mterrup ion had occ:urred Wh 19.5‘-'7

‘ these cendltlons obtalneci the- rate of rot’mtien of the blad.es to lomr p1tch

: would be at the slow rate of approxmately one degree in eleven aecxmds. _. L

Under normal condztions the propeller bladus would have rotateé toward

8 _the b1gh pltch ston (a out -45 degrees)-‘ wh:._].:e ',t_he;

: 1aqa wa_s =fem'c__elfﬂtf;at-1;_1’.%‘%”:' '

in.ferred that the 1rterrupt10n in 011 supnly Whlch. m.g,ht. _avert_ en place

iﬁch-‘[; 5@1@@;‘_ the ten:

' ::'iand whlch Wo‘llld tend to rotate the' blades to '1 W

- .__'dency of th‘, blades to {»o 1111:0 high pitch as a result of the hlfh' spee{t of :

the alrplane. Unfler such comiltlons the propeller'woulci have the chara.c-

: __tenshc of a. flxed pitch propeller. If the propellers ha.d been win&nllllng-

*Q_"-;_a'f' 8 PltCh Settmg of 24 degrﬁes ana at 3000 m& an alrpla:ne speed of 330

had been wxnémilling

} _': J::'.Lles per hour wmzld be indmated If the pro

.:‘.:_._:at., 24 d.eg’rees anﬁ max:.r:mn enmne RPM af 2350 ét;;m_a.ted_- t_hat the:-'a__;r,-'-i_f e

plana speed woulu_ have been a’bout 35() miles Pe




rewing immed.:.ately prmr to impact and not mecha.nical failure within'

igin.;s:- thamsslves or. their oi.l eyatems. .An mvestigation was, never»-,

__1ess'. ma.de of the mechanical adustment to the oil filter for the righti

gine wh:.ch was required. gust pr:.or %o talce-off of the a:.rplane from Wash

ks we ha,ve previously stated, the oil pressure as. shown on the

-gt'on.
gau.ge far the r:.ght englne Yad fallen be}.ow normal and it was necessary £

'rotate the blades in the cuno oil filter to relleve it of ‘any sedlment whi

ght he block:mg the 011 :t‘low. .It -is not '.‘Delieved. that the condltlon whiclj

q '-red. thls mechanical adgustment had any ‘naaring upon the acc1dent or "

he condltmn of the engmes pr:.or to or af’c.er the crash.. . The_ accumu_la;ti
sediment-- on the o:.l fllter d.iscs'to such an extent as to reduc‘é 0il

pressure is not. uncommon and the ‘blades mstalled between each pair of dzs_

§ esigneﬁ. to remove thls sedment.- After the ‘olades had been tume& ths
"t. kf.tateﬂ. that the o1l pressure had returned to nomal. - Moreover,
snt Was re@ured only w:Lth respect to the rlght engma. Since ga
8. an mdﬁpendent oil system, 'c.he low pressure on the r:lght éng:
_‘_..i:avs had any effect upon t.he 1eft engi.ne. 321; is not unusual £

ludge or sediment to appear i.n alrplane engines maln.ng 11; necessary th&t

11 ers be 1nstalled. 1n the lubrica.tmg system to prevent sludge from he
ed through the smaller passa,ges throughout the engine wh:.ch might
‘ -cn fallure wlth resultan‘h serlous dama.ge or failure to the engin
o;: 'am.es ba.ve mad.a an extensz,ve revearch in cooPera,tlon wzth t'
of_ engines useﬁ i.n ai.r carner service. as well as the 'a.lr
a.taong r&epartments, result:l.ng in on'ly a high grade of oilff':
21 maﬁui‘acturers for use m then' respective engmes.
. :by Pennsylvama-céntral .A.lrlines is the saina

'ezrj.a_:tr ca:ri.e;' .se_rv:;.ces._ Tha slud@e _
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doiltent which might be collected in an a,iz_;plane' engine woiukd depend 'large#

Iy—;upon'the usage of the engine, particularly the amouzit of power a_ﬁﬁl_i_e_d

:,—o"ve.r. exténded poriode. In other words, if the englne is oaera+ed.a;t. .a”
'::=‘_;;_h1gh rate of horse power over an extended period of time, more sludge o;'c
o sed.lment can be expected than 14‘ the eng:.ne is operated under lesqer
horse power conditions. If the cunoc ‘bype filter wh:tc.h was 1nstalled. in,
' alrcraft NG 21789 was free of sedlment to an extent which goula 1‘n=3rm:ﬂ;
R anomal oil pressure of €0 lbs. at the time o:f‘ departure, it is not :

' llkely that sec‘umpnt could coL.ect in an amount that w:fuld be MMmg.-” B

-'.pr1or to. reacmng the next scheduled stop. . However, should the f:.lterh
clog up WJ.th sludge or sediment so as to reduce the oil pressure below.
40 bhs.,- the 011 would be-bv——passed around the leter s0 that adecuate
lubncatmn would be prov:.ded to the engmes and. no st0pnage of 011 would

result to the 1ubricatmg svstem. - Thus, wh* le the f1lter ig not. abso—-

: l“tely necessar}' to ’“‘19 °P91‘atwn of the engine, it contnbutes to 1ts

S econom:l.cal oPeratlon.

It 1s qulte l:.kely that ;f a mafer:.al loss in oil pressure was.ind.:.—'. R

- _ ' cated. shortly a*ter taking off Captain Scroagms would have retumeé. to o
the Washmgton-hoover Au.rport. When th:.s fact is consﬁerpd wlth t.he |

| evldence to the effect that the condlulon of both rlght and left engines

after the acc1dent was almost 1de*1t1ca1 the conclusmn seems clear tha‘“ |

'_ the condltion of the 011 nlter pr:.or to departure from Washlngton could
| not have had. any bearlng upfm the . cause of the accldent. : o )

S Ii‘o reason has been found to suspect an engme fazlure wh:.la in flight._

Hot only does the dlr?ct phys:.cal ev:.dence g:.ve no sugg'astlon of such a '

_fallu:ce, but the clrcumstances of the acc.ldent were such that eng:.ne fa.:lure,

partial or comp*et.e, cou.ld hard.ly h.ave nutiated. 11‘.._ Had Gaptam Scmggins



o :.a.ﬂ‘couz,ltﬂereé.. any malﬁmctlcn:;ng of thel engmes or englne fallure, he probably' |
| 'j:'_-i_wmalxi have followed the usu'al nrocedure a.nd. retumed. to Wash::.ngton. Had one.
" _ﬁengme falled %he ﬂlght could have bem mamtaa.ned over an extendnd pPI‘lOd

'.-"of time Operatmg on the rema:.nmg engine, particmlarlv since the englnes
._were equxpped with full-feathering pmpellers{ Had both engmes failed,
there are numerous farmrs between Was}un&,ton a,nd the scene of the acc:.dent

. __,on wnich an emergency la,nd.a.nn could have been ef:tected. Weather cond:.tlons

.in the Washington area were favorable through the afternoon of August 31 and.

3'there is no ev:.d.ence of a weather coxxi itlon wh:.ch would hacve prevented. an

"emergency land:.ng alOng thp routp up to w:.th n three mles of the scene of -

_the accideat at most. ﬁad any mecha,nical dlfficulfies arisen nr;lor to thé._

-tme ‘I'np 19 got into serious dlff:.culties, Captain Scroggins would un--

. doubtedly have informed Pe: msylvama—«Bentral Alrl:.nps in W@shmgton to '

that effect by radio. Ii‘ he h.ad ememenced mec‘ﬂ.am.cal troub].e on entering

P he 'storm, he would have turneu back out of it.

‘I‘he remains of uhe control svstem were examined to determme whether o
mechanical ,jammmg of the oontrols mz.ght have caused. the accident. While;_',;'-_"
all of thecontrol surfacas were located it was mpossible to dlscover, due-'

.__'_.-';.to the coudltzon of the wréckage, whethpr or not a mechanlcal Jammmg had '

L .occurred. However, no reason appears for concludlng it ha,d occurred.

Structural Fallure |
-Gonsiaieratlon waq also glven to a noasible structural fa:.lure d.urlng
In thls respect the investigatlon was made dlfflcult 'b;y the con—-

However, all ma*cr component parts of the a:l.r@lanez:

_Rn examinatmn of_all pieces “of

d_ of the ’point of impact_.'ﬂ
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or ;d.i:;trort.ion of the wings or taii surfsces ‘during flight., All breaks and -
damage to the structure appeared to have been caused by impact or ‘ay the )
V 'i.mé've.me-nt of the various parts over the g’roﬁnd following the ini..tial.impa;:’c. .
Therefore, it does not seem probable that structural failure during fllght
contrlbuted to the accident.

Personnel Disabili-ty

By reason of the fact that the airpleme plunged. to the ground with power

.on, it is poas:Lble that for some reason the pilot and conilot were prevented.

: i from effectively operating the controls. The evldence shows that both Capta:.n

: -Scroggins and First Officer quo Te were in good. physical condltmn and in nor»- S
,_mal splrits at the fime of dq\arture from tne Wasnlngton-Hoover Airport,
'There is no record or other indication that elther of these pilots was su‘bgect

o physlcal d.:.sa"alla.tms which would 1ncapacltatn= him without wammg, Hore—f__;z '

_:‘over 1t would. be necessary to’ flnd thiat both p;.lots beca,mp mcapacitated ai;
";_Just a‘oout the same tlme - for if only one- pl...ot shou}.d bt° dlsabled. and fall

) "'-forw'u'd on the cont“ol column, the other pllot vrould not be callecl upon to
,-_exert extraordlnary force in order to ma:.ntam; control of the alrplane. e

It cannot be deflnltely saild that both thé Captam and the First Officer

'7 _weré m thF.‘ll‘ respectlve seats in the pilot's compartment at the tme of the
,"'Va,ccldent. It is the usual practice for air carner p:.lots to vlsit the pa,ssen-v_
: ,.:.ger cabln sometlme dumng the fllght, but under ordinary circumstances such

visits would not he ma.de untll after the airplane had reached. its cruising alti~ -

_ff?ftude and ‘hhen enly under cond:.tlons of favorable weather. Smce"the accident

:,"---:occur .eﬂ. "’if‘hln about twenty minut,es followmg ta.k;e-oi‘f f rom Washingtonwlioover T

t and. the stom cond:.tmn Was bemg approached Just prmr to the accident

ind, - no reason to believe that ooth the Gaptam and the First Ozficer were

__thelr rPspective seats at f.he ta.me of the accldent.
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"5,' It is, of course p0881ble to concelve of a varlety of occurrences by
; whlch both pilcte Nould have been dlsabled at the same tlne. However the ,

: Dnly p0331b111t1es +hat seem 10 justify discussion in the llrht of the

pfesent record are *he efcects of a lightning strlke, fire, sabotage, or
| tgrbulent air. These four subject matters and their relaticnshin to the
| ..f.i‘]___ight orew will be discussed hereinafter,
| | Fife
y Ccn81derat10n wes aloo elven to the Doss1b111ty that flre mlghtlhave

‘ occurred prior to 1mpact and contrlbuted in some way to the accldent be-

 cause there were evmdences cf fire on many s_of the alrnlane pleces
of burnt paper were fonnd behlnd the scene cf the accident, and Mrs. Jacobs
testifled that she saw a blue 1ockinp flame in the air, From the e#idence,r
1t is clear that immedistely following the 1mcact the fuel tanks broke open
and gasollne was sprayed over a wide area. Mrs. Iacobs and Mro. Thompson :

testlfled that at the moment cf 1mpact there was a violent flash of flre. o

MrS" Thomcson stated that immedlately after the 1mnact she saw flre roll-r'

_Jng across the alfalfa and corn flelds forward of the pclnt at which the

iti”alrplane strnck. No wztness ‘other than Mrs. Jacobs and Garland JaCObS
':; testlfled that he saw fire in the dlr. .Carrol McGaha and hlS son, who
b testlfled that tbey saw the alrvlane go down, noticed neither flre ot
E“smoke.  .:_ | | - |

'_ It 1s concelvable that an ex@lcsxcn tccﬂ place upon 1mpact due to the )

“

- 1arge amount of gasollne which was belng aarrled and the fact that flre was. -

Such an. ex91051on n1vht have ccntrlbuted to the dlSlntegratlon of the,

fuselage and resulted in & blast of sufflclent inten31ty to carry nieces cff*

: 'airplane high 1ntc the alr. The w1de d15perszcn of the gasollne fcllcwa{

‘ine imbact and the 1nten51tv of the rain whlch was falllng at that txme would




| '—-1iﬁaitithe' duration of the fire,

| __"been bu:m;.ng prior to that: t;.me. '
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The blast would probably create quite a large -

vﬂlume of hot air which, becsause o:f the unstable conditions which exist in’ the--'
. na1gh‘oorhood of stomms, would tend t.o rise at a very rapid rate-carrying B

: Iéarticlea, such as pleces of pgper, with it. Pire and explosion at the time

of impa.c.'h could have been caused by gasoline coming in contact with hot 'partféi

of the engme, by brea,kmg of electrlcal connections, and 'hv matal stnking

rocke’ on the ground, creat;.ng sparks.

Exammatlon of the wreckage disclosed that. partz.ally burned ‘and scorched'-
parts of the airplane were spread over a large area. _These parts include the\:"
uphol’st’ery from the passenger compartment, one tire- vsir'ious metal 'pa'r'ts'-of:
the airplane‘s structure, and the fabric attached to the rudder and left

elevator. It is necessary to determine vhether these 1ndicat10ns of fire. re~

'Vsulted. from the fire which occurred at; the 'i:.ime of impact or a fire which had.

"‘he evidence indicates that the marks of fire resultnd from the :t‘zre :ai;-

Zthﬂ time of. impact. In 'many instances evidence of fire was fou.nd on one- parﬁ
Gf the alrplane while a part to wh:.ch it had .been attached showed no szgn of-. e
'_ifire.-_ For examnle the right tire was partlally turned, but the - landlng gea;rf 3
'—parts 1o which it was attached and. the. wheel wells into which the land.mg |
_ gear wheels are retracted. showed no evmence of fire,  The _right tire was
'--.-mcre severely bu.rned. than an:r other part of tha a:.rpla_ne. Th:l.s 'blre was

E feund. m cloae proximity to the point of impac‘b and.: pro'bably collected a con«- '

$ _ra‘ble amou:o.t of gasol:me 1n the wheel depression as the gasol:me wag
:'wn from the fuel tanks. : A short length of the" upper forward part of i;he

senger compart.ment had. broken in two. Ona of “the piaces waig found mth

ound~proof1ng part 1a.11v burnad a,nd. the. edges where ‘the- break occurred i

smoked._‘ The s1de upon which the sound-—proofmg was attachad was dnwn.
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The other 'p'.'i.é-ca_'tﬁ which thié_one h.é.d. been attached was found nearby with the
| soundr@roofin# side upe Thiszpieca showed no evidence of fire in the souhd-:‘v'-:?f:

.;pmofmg oY did the edgss where -the’ break oc¢curred show any signs of amoks.

B Ho parts of the engines; na.,.elles, or pllots! compartment showed any
evidence of fire., : .%mefparts of the.fuel tanks-which had apparently been.
'brqlcen at the time of J.mpa.ct gshowed evidence of fire. While this evidence

' ccnsisted for the moat part of marks of smoke, a large part of one tank had 7

: been meltad preba‘bly because it had. carried & small quantity of gasoline mthﬁ
1% follewing she impact, which burned on the ground. Ten pouches of mail -

| which had deen. ca.rrlad in the mail compartment which is formed by heavy wire

mash paxtit:.ong 11:1 the. °°mPan1°nW between the Pllots' compartment and the :_
‘passenger csbin vere examined and. no indicstions of fire on the pouches or < .. -
thB méii were found. All fire extinguishers on board the airplane were ac— - :
_counted,_- .foz' end none o them had been used.

There is nothmg which could ve consmdered, a8 :inflammable material: either

'.'m _the passanger or. pilot cempartment. E‘he uphol&tery, carpets, seat cusmons.

whieh are treated, with a fire resistant ch,em:.cal cOuld be burned onl:,t

"'plicaticn of intanse heat or aiter ha.vmg been soaked w;th some’ inflamma‘bla_

:_There ware three water flares An & closed comne.rtment 1ocated -about. :

feetr« behina. tha pilots‘ compariment. A one-gallon can of - water %o re- * :i":f-ﬁ__-

i)

.inche. 'beh.fm he water flares. Parﬁ of the flotation gear is ca_rrisd ‘bet.was

o ".ami < Ew__a:re alsc carrled on tha a,lz'planeg el '7 _7"-7-'1’.. o
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l—f—-i.hﬂ-:ﬁa’ﬂer- flares .and the can-of water. These water flares .are composed of

h - matal cans about. six inches in length and two inches :in:diameter, ,cont:aig}iggg' :

' amixturGOf carbide which forme. an inflammable gas when wet, and a giubs'sténc_e- .
which will produce a flame to ignite the gas upon contact with water. These
cans are sealed and equipped with a pull ring in the top which, whenfmlﬂfeg,:-
_.opens _a;_._gn;a_ll_ hole. If the flare is then placed in water it mllimme&iatel:y
ignite, These flares were, of course, inflammable, .-but under the cond.itlons =
sbove described, it sesms impossible that they could have ignited whﬂe'-e.th;é.'
a:.rplane was, dn flight in view of the care with wvhich they are sealed. a.nd. ’the
| unl"kala.hood of wa,ter entermg the. metal container during flight, Thefan.t o
t_hai__ the water carried for the boiler was located below the flares and:wes .
separat-e(‘i by & part of the flotation gear would preclude the danger of ﬁre -

- from that c'az,ise.

B’nder all of the circumstances, it seems highly unlﬂs:ely that the a:.rplane

on fire during the flight. It is-possille that ¥rs. Jacobs® and Ga

Jacohg' impres's:.on of fire in the air actually resulted. from the fire at the

time -of impact due to. the ;_apxélty_w1th which events occurred. --_-Eurt_;_hex;yg.z:ea_' B
g th_e Space. ;i_.nterval' during which t‘_hgy' could have. soen the a'i.._rplkane was 80 -s'mrt .

as to.prevent an accurate odservation of the condit:.on of the airplane as 1t -

ﬂashed. 'by at a tremendous speed. . |

7 The d:.scovery of a numbsr of pieces of humed pa;per southeast of tha scene

:"3—'*__:of tha as _gdent appears. ab; first. glance t0 be inconsmtent w1t.h thig conclusion._

';,_.:,.7,-Gne _piece:, _a. mam.la, envelope. was found l~l/4 miles. southeast of the. po;mt. of

"impact. One poss:ﬂ)le explanation of t:he presence of this burned envelope and

the apers was that the alrplane was o:g Fire: prmr to. impact and the: papers '

re__ ﬁhrown out. However, in view oi‘ the evidence whlch temis ’eo shml :

had'. thar was no fire d.ur:.ng fllght. the mcst plaus:.b}.e explanation Qf tha

resence of the 'bumed. paper is that at the time of impact the terrific up-drafte -
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| ':which followed the bla,st carried the papers high in the air desplte the heavy’

and they floated down o the places at which they were found.’
It would not be unvsual to find np ourrants movmg at substantlal sPeedi
'?:1"11’ a storm'~such as the one in process at time of the Aaocident. ‘8uch a

N cur"rent further aug;uented by & blast of hot a:Lr from burning gasol:.ne oould

' "':"5"9_.!.1.‘.531"_3"13’_7 sarry p_aper_-s,, ‘such ag were found, to'a oor;o:.de_rable height.” Evenr

: ‘:"?ﬁﬁf"wﬂiﬁ#?a'ti’\f;ély'-mi'ld. breeze from the northwest could then have carried them -
'r'ﬁo"*."}t}ié-“'point's where they were found. It is no:teworthy that rila'térlial such as
“¥he ﬂight calrnlator and manila enveloPe were cacried the furthest and it 13'?7
._“‘oelievad. that this 1s dus to the fact “that ‘such’ materxals would be slowe:‘ fo.
_a.bsoro moisture than lighter papers which were found closer to the’ scene of
the -accldent-.
| Posts were-oo_nductecll by the National Advisory Cominittee For "A,éroh:aﬁt'i_ojs.-‘

e a wet manila envelope such as that retriaved from the. accident.- The TE- _— o

: __r:isuit, when comsidared in con,junction w:;.th the evid.ence o:t‘ the gasolme oxp

io:o at’ the tame of :.m;:act and the consequent vertical atmosphorlc currents,'-';"

Baﬁs to the conolusion t.hat the flight of the envelope from the scene o:f‘

‘e'crash to & point 1~1/4 miles d.lstant is not only pcsszble but mghly

: This theory is supported. not only by the evid.enoa, which indmates t:hat
was ne: f:.re i the air, g a.lso b}' the faot that the sooroh marks on

: 'l'a envslope a,nd other. papers fou.nd at vanous points southeast of th.e-:

ocident are similar m oharaoter t;o i;hOSe on’ ;papcrs found at the acene of
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TurBulence -

The Board has given consideration to the pqss-ib'ili-ty. that the ac':cid_ent :

C‘;ﬁﬁtI'Ol. T o . o P e W=

Iﬂ.ﬂng throuzh turbulent air is not of course, an tmfamili_ar,_-.'ex'parie'nc'e o

. - 'may have resulted from turbvlence so violent as to.throw the airplane out of

-f‘far‘any" transport pilet, It customarily involves nothing m'o're'--t_ha;l j.afbrup't

'thém-cbmpletelyuout'bf"the pilotls:confrol-and:intbtwholly-abnongalzéttitudésibf

j'Gases have becn renortgd of: airplangs havmg. epcauntared_ e;usi;s 80

-aceelerations of the airplane, with resulting discomfort for the passengers,

dnd -an-increased need for.alertness on the pilet's part to keep the airplane .

violent disturbance, Instances are known, ho’i\r‘ever',. of amirplanes ‘ha‘iring'e'n-"'

countered turbulence of such ‘extraordinary_ intensity as to momentgrilﬁk _thr"ow. o -

S 16/ '
,:'to stall“*‘ the wing conpletvly, from a £11 zht. speed cons:.derably above the

' éxt'remely 'rare tut cannot: be gbsolutely clininated as & possibi'lity-,.-"

When an- airplane of the type involved in thv Lovettsville a,cc1dent is

".5:'-01*-" Wlnf““tlp and . th-w.t wing - drops ‘sharply, . the alr:olanx. smultaneously turn-

s ,1ng toWard the low w1nb. ‘Where theo nansuver 15 dellberately ﬂxecuted by &

-:COVery, ev1dence recelved m tha present 1nvest1g;at10n 1n610at;,s tha‘b only

o 'pliet who is prﬂpo,red to iul’tlate 1nm°chately tha T&:qulrud measures of re—-

~on its course-and to rastore it to a normal attitude after any -particularly' .

any _1_ce .on the w:.ngs to increase the susceptibility to such -s_tglling,; is

.';dehberatel; stalled. with power on, the stall customanly de.vnlops flrst on :

'=5normal stallng spead, Stalling 8ue to tur'buience,' w-'1-thout- ‘there having been'

o ) - B

15:”5ta11 A wing is ‘said to bo stalled mhen the sngle ot which it is move =~

j_;reduce the speed too far, or élimb too stemplv) that the air né langer
~flows smoothly along the upper surfaces of the wing, but eddies 1rreg-u- :
iarly, resultlng in sudden changas of 1ift snd great mstablhtry.

ing through the air becomes so large (usmally as a result of attempts to

e
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freﬁ 400 150'6?3’0 feet of almtude is ncmall.,r lost in restoring normal fli ht-

"'5--e'Ihe in’;entlonal sball, bein,g ;nltiated with the azrplane‘s D086 pr)inted up at -

7-":.73’:,& steep_-angle; does not strictly gimulata the conditions of an inadvertent
stall due to gusts encountered while in level or mearly level flight, It is.

> impossible to produce that condition for test purposes, Any uncertalnty aris-

L :'. 'ing;:_-coz.l‘that score is added to ﬁncertainty concerning the effer;-.t of'-=iﬁﬁen§'e o
I, | ;tu_rhuler’xce during a-recdvar}'r"from & stall, anci t0 uncertainty concerning ,tﬁe
e effect of bad visﬂnlltv in making it aiffiecult to vstlma’oe the amount of alta-
CLC tude that might have been lost during rccovhr:r if the airnlane had stalled |

.r.under the conditions axisting at theftime*fazl&-x'place of the Lovettsville éraé_h-;_
It would sesm most _unlil:ely, in .\_riew of testimony that the training of Ca,ptéiﬁ!

- -Berogging and all: other Pem-sy’lvania- Central Alrline pilots flying the DG-S

-had’. mcluded many stalls and. racoveries thernfrom. including some. uuder siamg-
lllated. instruuent candltions witn Lo depenaence on out si&a 73 sﬂnlity, that %‘qﬁ
irplane wculd have lost: anythl .g even approachzn;, 5000 feet. of altltude 1n %.E
course -:yf recovery from a stall uncenpllcated Ty other factors than those of

B :mam atmospheric tur‘aulenca and inablllty to see the ground

It is cnnceivahie that a stall ﬂl{"ht start s, Spln although inadvert.ent i

é:.'i-spins with aircraft of- tbis class haﬁre provably been evan rarer. than stalls J

"':":'dus to turbulence while fiyir .at normal sp*ed .In view of the limi‘bed X~
perience, 3-3 iS inposslble to. qpea}. mth By certamty of ‘how! the alrcraft
' '=-__W°111<1 behave in a- spin a}.t;mugh it ig- a{rain true that recovery from a fully

e ;.-'i':&ej.re;g;;éa ,sgi_;;:- w_mi;d. nom:allly' 'b_ef"_éxpé@tieﬁ ‘in much ifiéjég aztls_.]tua@ $han ,_1 & bém
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possible, however, in view of the extreme unfamlllarity of the sxpprience of.-.
gpinnings in 2 transport axrplune and of the sp30151 dlfflculties prﬂsented-
by instrument conditions and rowsh air that uven a.hirhlv expert pilot ﬂlght
lose ag nuch as 5,000 feet bﬁfore belnf able ta conplpte the nanﬂuvars for
checking the spin and r=cover1nr fron the sussequent dlve but the nae& for.
speculation on that poaszb111ty is reduced by the mute. denlal of any 1ikelx~'; 
: hood of the’ azrplane having spun that was provzded Ly the positlon of the '
wrcckage and by the reading {as prevzouslv rgf rre& to) of the directional
EYTC. At the time of irpact the airplene was on 1ts nornel heading of-31&;£ f?

desraes narnet1c, and it would have hcen nost bxtraordznary lf the p;lot B

should hevb struck thc fround,dnrlnr an unidtentzohal spin,or in process of '

_:Were sp w1th its ‘nose down es much as 40 deﬁr°es (es 1t probably wﬁﬂl_
:'be in a fullyhdevelopnd spin) thp gyro alvment would have tunbl d in thﬂ caé

._aad,the 1pstrum€nt vould have ceased to 1vb ang s,mhlarce cf a trua indzeakV;

*tion of headlnﬂ ~The unlform dlSnrl utlon of thu wrcc:a;e ahca& of t,e peiﬂz

'ef‘zmpact ~-d1cated that no - retation araund thv longitudlnal or. vertieal axzs¢ﬁ

of the alrplane was: occurrina at the tine of 1mpact whzch would 1n itself

elimlnete the posslbillty‘that thy azrnlanc was,actaallv in a apar wher xt

'_struca, althouhh 1t would stall laava the chanca that nhe ?1?01&3& nzght have}

 Fround befar& it had beer ussxbla for~hin ;o Gﬂnnlnte the flatta i{.a
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rf'u.es afamst tht. posmblllty of a stall havmf; te,lccn place aftﬁr the =

a,lr}glans had for some Teoson descbnded to-a low altltude, since the droppln

?’-'—.

'_-.'ﬂi:} a'wi,__ng in. the _s,ta_ll is attended:_ by a considzrable :‘qu;‘nlr;g_of ‘the alrrpla_ng;'_z

'cdveﬁr f;éom the stall is rot nomg,j.ly on. the ,salrne, heading on which the

t o

: manvuver was startpd

Thfq 'saz:se i‘ea;sonin'r 'apulif:-s, with 2ven mors .force.

Th‘_. pI‘"SU.lpul()n of turbulence of thmt ord.er,

uld have struc.x th., {,rou.nd

" one in the light of all that is known of atmospheric structure. It would,

any hvent !__he.‘re been mposmble i‘ar violent tur‘nulence to extend to a"v
1o ."alta..tu&e w:tth.out havm;" shown itself as a surfac:.. wlnd.
pos 1b111ty thet nay be consztdervd 1n connectlon Wlth the' dlscus

) :E_e-fce, thou h 3.1'. is not strlctlj in thet c;tes-o;y, is th:‘ac :
m"le.down—-draf‘t or dcscendln# currunt of air. Tbunderstoms are%
zedﬁz by v1olcnt vertlc'al not1§ns of the air, :.:n.d. esp‘_clhlly 'by rlsl‘
5, of‘ben of very hl{"h v‘:loclty.. Sucl* .1‘181115‘ currﬂnts bave baen _kn
'n--a veloclty of several thcusand f et : nﬁﬁtc ‘In undlsturbc,d al
as,t tiwa naxmu:n rate of climb 01 .a fully 10adcd alrcraft of the
_:."thls accldent 1s approxigately 800 f\,ct per "unLte at take
EYE"}-Wlth emw enﬁme dead the mammm rate of cl:mb would, b
feet per_mnﬁ%e If ‘bh”‘alrplanu huﬁ- flown out of a rlsmg curren

h sterm :.Jld dz,rectly mto rapidly d"scendlnr* a1r : approx:.ma

ra:m, --t 15 conccl‘irablb that 11: iz ht bavﬁ 'bs,en vnps

th the appllca’clon of full pov.wr, i‘or the pilot to avoxd a 1‘
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- of altitude, Aside from the improbadility in the light of existing'ﬁeteoro"_ 
) }egieal knowleige of so'strong a descending cefrent,uand aside frem the fect_.
.ehet,veftical currents_lese thzir violence neaf the ground so that the pildf_i
wbﬁlﬁ have in any caee been able fto check a descent indﬂced‘in?thAt fasﬁioh
: befo?e the ground had becn reached, the time element seems to ellflnate a
1 steady verticel current as a poseible primary cauee“df'th— accldent ..ﬁhe
earllest p01nt at which the pllot could by anJ p0551b111ty have entered a
‘_streng deecendlpg cuorrent to the p01nt of contact wlth the ground was only
ebeﬁt.two ﬁilee. It could not possibly have taken over ona miﬁufe to eo#ef o
..thaﬁ distance, and to haye descended ff;m cruising altitude to ground leeei
_eithiﬁ that timo would have resquired a mean‘rate of descent of d&ef SOOO_feeﬁ"'
ﬁer minute, and a descending current.of'eeen horeevelooitf'ﬁhan-that;'%ib'

;seens 1np0551ble to credlt the ex1st°nce of any’ such COndltlon.f ?f”“'”

The Board hes elso glVen con51&erat10n to the 90331b111ty that in thu :iﬁ__?
eefﬂnt of severs turbLlUnCG, thu occuéant 0; the JUHD ecat in the p110+s'72
icomparbﬂﬂnt might haVe inadvertently dlsturb 2d the pllot’s control of the. '
talrplanc. The Jump scat 1nstallat10p in NC 21789 con 31st ed of a 12 x 18 1nch;l;
_flat Goard about 1/2 1nch thlcc. It 1s supported by tvo stecl plnc gboLt 1/2 o
1nch in dlaneter on one Slde, ong of whlch is snrlnb londed to hold it in -
eplace TheSe plns are placed 1n holzg in thb secondarJ structnre prov1ded
:ifor that nurnose The other Sldu is sunported, when in a dOWﬂ p051t10n
?hy restlng on a channel whlch supports & part of the “all plt There wefe :;efi
?;no back or 51de arms attached & seat was dcs ne d g0 that it ulght be

rrraased upward froa ona Sldp to pernlt sllots to- pass to or fro“ the ceckpit
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; Tﬁe”§eat;;ﬁ£eﬁ in place is iqcateﬁ iﬁ thercompanionway directly behind the
 $r§hwéy leading ﬁo the piioté’ cockﬁit. .It was approximstely 15 inches from
e the fqrward edge of the jump seat to the back of the pilot's seat, The jump
B  $§§$usafety'belt is of a material similar to that uged'iﬁ the safety belts i@-
the p55§enger cabin, It was fagtered on each end to the airplane structure '
.on the rlghthand Siﬂu by a standard and type cye bolt and on the lefthand
-side b,,r a snecial "ittmb designed by t"z nanufacturer of the aircraft.
-The_landlng_gear; flap‘agﬂ*Engine zelector volve controls are locatéd:'7:
iforﬁafd of the jump seat on the'righthand éide. The woﬁble pump control isf_h
'1ocated forward of and on the 1eft and side of: the Juep seat ﬂnd all are
.aa51ly a006551ble as a surport to cne sitting in the Jump seat if he finds =~
.:it necessary to ho;d on to something. SlPCE the occupant of the Jump seat
:3?;was not y:Y pzlot and haﬁ not ridﬁen frequently in airnlanes, conslderatlon was
"'  given to tha pOSBiblllty that he night hﬁye raspbd the flap control in orﬂeri
“;;.to steady h1mself if the alrnlane had bean’ ﬂﬁsslnﬁ throuah turbulent air con—?i
h dltiOZlS and th:. possi‘ole effect such aétlon could have had upon the flaps cr

.-_:the controllabllity of the alrplane Th e DOSSlbillty of such action hav1ng

e contrmhut a2d to the a301dﬁnt is ellmlnated becau 8 cf the fact thax the flap

:jT contro1 mechanlsm is 80 deszgned that the flaps could not be actuated at a'_f
;.'3Peed 1n exness of 112 mxlas Pur hour. If thw flaps had been lowered at a

T:SPeed.of 112 nlles per hour or 1ess, the a1rplane wnuld have assumcd a setﬂf;

-_axtituﬂe 1n a horizontal pos;tlon and wwuld have ha& no tendency to as sutle. aé

;5d1VIn€ attltude There are also & number of other flxtures such as the if'
chazmels of the &I’C}.'.‘:WE.V and the bank Of the p]_lgtsl seats which an occupanbwr_

o :@f the Junp seat could éTaSp.  fx,
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o A quc-stlon was also raised as to whether the occupant of the Jmp sea,
; r'iih'é.d_;hia.aafety belt fastened, If he had not, there is a ﬂ0331b1l1ty that

"n'-’he mlpht have been thrown forward so as to interfere in some way w1th the

:andl_i:ng of th_e airplane controls, The Jmp sea.t was Tound in‘a badly dam—-
aged c'o'nditi'on.' ‘A part of each side -of ‘the safety belt Wa's- found‘-zznda-fthe
k':webbme? of both had’ been broken or cut, Cloqe examnatmn r:f ﬁhese p'=

l d.oes nat mdmate whet‘zer either was broken u:uder heavy stram such a,s':'_

be‘" expected at* the tine of mpact ‘had the belt Tneen fastened and therefore
._: it :LS 1mposs.1ble to deterzune whether the belt was fastened at the tme of
1mpact

It is unllke}.y thcmt the person sittmff in the jump seat w0u1ti hav’e b '

kown forward 'because of up or' dawn*?drafts‘_:" uch:as might be

: '11- corditloﬂs. Tbe usual tend.enc -igh or’ on° to 'be:

_ralght-"upwa.rds when the airplane strlkes a severe &owmraré gust o

Bowuver, 1f the seat belt had not been i‘astered the eccupant af th gmp

A $esﬂ:{ m ht he thrown forward mvoluntarlly mtﬂ the mlots' compartmen_

-'-i.'the alrplane were suddenl} nosed own steeply so as to r:ause a mtchmg

"_;-’movemenﬁ Therbfore, 1f the-. axrnlane suddesly want. into ‘a steep dwe, the-
“ob e;rver m1 ht have bean thrown fomard 1nto the pllots' comrart'ﬁent and

t. have ther-.,'bfy 1nt¢rfered with any attesapts the pllots could malce t-cr



._w”68'n
?ffeat of Heavy Ra1nfall on Performance

The w1tnesses testzfled that the ralnfall, whlch was occurrlng at the e

e and place of the accldent, was the heaviest experlenced in a0 great

'-Qmany years' ,These statements were substantlated by the fact that small
 gstreams in that area were fllled to. overflowing, bridges were washed out,
f;;and hlghways Wwere flooded In v1ew ‘of this ev1dence-the Board sought andr; .

',;:ec31ved a: report from th?ﬁatlonal Aﬁvzsory Commlttee for- Aerondutics as

'jﬁto the effect of he, _rainfall on alrplane performance.-
Galculations wereubased on an estimated rain density of 50 grams perff;%

',gemblc-meterm Thls rain den31ty is equivalent Yo a ralnlel of 1 4 1nches*ff;

1  per mlnute 1f thP falllng velocity is token as 12 meters per second.
f;Accordlng to a. recent Tep ort prbpared by the United States Weather Bureau fﬁ'

ﬁfthls is. maxlmum rain denszty 1i£ely to be experlenced anywhere in the

-eastern part of the Unltad States and represents extreme condltlons of .

aﬂtu&firaznfall 1n a cloud burst.x.

‘3_$ncording to thﬁ Hatlonal Advlsory Commlttee fer Aeronautlcs report

he{increaqe in welght due to the accumuldtlon of raln,as well as the
1mpact af raln, assum1ﬂg a mean raln drop veloc1ty of 20 feet per second,
sinegllglble‘,”'“ - o | - P
. USing a ralnfall of the same lnteﬁ51ty, calculations were. also madé

determine the effect of the drag whlch mlght result from rain 1mp1ngingﬂ%

on: the ernta1 area of the air plane. .”he results show that this effact

_le not negllglble ig- not llkely to ;orce an alrplane down. Ths dr&g

fould be less than the power reserve avallable. Even if

vere: not dramn upan,the path angle and rate of ﬁe
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- would have to be meinteined for several minutes and over a distance of;
.seVeral miles to force an airplane down from 5500 feet above the ground.
The roughenlnn effect of rain due to flxed or splashinp rain drops

on the airfoil is unknoen but the percentage increase in drag from that

cause is belleved to be small in alrplanes such as the DC—5 w1th ovED

lapped skln conetructlon exposed rlvet heads and other deoartures frem

an absolutely smooth wing surface..

Whlle the conclu51ons of the Natlonal Adv1sorj eommlttee‘for Aeroe
nautlcs indlcate that heevy raln;all w1ll not disturb the performance or
behav1or of an‘airplane such as a DC-3 to any marked degree the Committee
believes that heevy rainfall would have a eubqtaptiel effect on the perfor—

mance oI the alrspeed 1ndlcetor. Beyond a ¢ertain crltlcal comblnation of

alrepeed and rain dens1ty, the alrspeed head w1ll flood and the water_wxll.jl.'

accumulate 1n the oressure l1ne. If sueh be the case the alrspeed would‘noelfjf_i

longer serve as a gulde to the true f115ht condit1on. '

na

However, in the case of NC 21789 a Hend pressure pomn.#asklneoreorated :
in the airspeed 1ndicator systeﬂ B0 that any accumulation of water-could be :.
\:mmxually dlscharged. It was imeoss1b1e to determlne whether thls pump had
”'been used, but had the airsneed 1ndlcator been effected due to water 1n the
eressure llner it should not have caused serious compllcetlons ror one of
Gaptain Scroeélns’ experlence becauee he had undoubtedly encountered a simllar

condltlon resultlng from the pitot heaﬁ free21ng under 101ng condltlons.

' Moreover any inaﬂcuracv of the airsneed 1ndlcator would he revealed by the'_.f

* ‘

'attitude of the alrolane -as sho"n by the artiflcal horlzon the altimeter,rfl”

—.the power outout of the eng1nes and the feel ef the controls.

Based upon all the available ev1dence, it appears that the effect cf L

:¢toe relnfall could not alone have-caused_the ac01dent.
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Sabotage

Examinatlon of the wrec:cege dld not reveal any evidence
| '._'of the aircra:{‘t or its controls havm& been tampered with prior
t.o the aceident. An alarm clock was found in the Wreckaee in a

o 3de.maged condltion. ‘I‘hls clock was turned over o the Fedel‘dl

:.Bureau of Invest:.gatlon for inspectlon to determne whether it

_':could have beea associated with g detonatlng mechanism. 'I'ne

e inspection of th:ts clock revealed that, the alarm had been set i‘or

. . ~_9 15. ‘I’here was no. eennectlon on the cloclr which could have been '_

R used i‘or w1ring conneetlons necessary to have usod it as a de‘bona- o

o t.ing mec‘lanlsm.

.

Sm.ce the door between the mlots‘ comnartment and ‘hhe cabln e

as: net"lecked there is a poss:.blllty that a’ passenger mig,ht have
ent red the nilots’ cempartment and lnterfe;ed in some way w1th 'the

antrol of the alrplane.r ‘Iowever there is no evidence wha’bsoever

suppert ef sueh 2 presum;;tlon and the _‘jump Seat upon Wthh ‘bhe ',.:1
ebsarver ﬁes sea’c.ea in the aisle runnmv between the pllots' compar‘b;
m:ent and the passenger cabln would have made it eupecially difflculi‘.
0:' a- passenger to enter the nllots' comnartment.
Eobert "'1lliams an alrnlane eleannr for Penns&lvenia—»(ﬁentral
_Alrlines emplcyed at Jashington-Hoover Alrport testlfled that he

aw.-a man enter t-he nassenge; cabln of the alrplane two or three

‘nutes hefere the other p&SSengers and t,hat he dld not see thls .'

3 1eave the airplane ‘nefore the eassengers boarded. _ He could no__k
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state positively that the Stewardess or the rest of the crew

were on board at the time this man entered; Sinee it was about

time for the passengers te board the airpléne he aséumed that the

:mén whom he had obsgerved go on bqard was a passénger and he paid 

: no further attenfién to-his movementéq No eﬁidence was fdundﬂwﬁiéh

would 1ndicate that this vperson entered the airplane for the puraosezw_

of commlttlng sabotaae. | | :
Two employees of the Federél Bureau of investigatibn,roﬁe é

special ageﬁt, wére on board at the time the airﬁlane érasbéd._ An

1nvest1gator from the Federal Bureau of I-veutlgatlon teqtlfled

'-that the special agent was mukln& a routlne trlp ‘and that the

_W'special awents of the Federal Bureau of Investlcaulon who came:; ”;f i

.fto the scene of the accident did so only for the uurnose of iden-r'?l
'jtlfylng the bodies of thelr colleaguese . o Lo
No ev1dence was found durlng the course éf 1nsnect10n or
'ilnvestlgatlon to Justlfy a conclusion that S¢botage caused or .

1contr1buted to the aceident,

Lightning

The testlmony of w1tnesseb who were in the LovettQV1lle area
: at the tlme of the aécldent clearly 1nd1c&tes that a. flash of 11ght— _

7_: ning occurred in the v1clnity of the alrcraft while 1t stlll was
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a.p;eceedlng in e nerﬁel fllght attitude and at a tine 1ess than
thirty seconds before the plene's 1mpact with the ground.

;_.As_preV1ously mentloned, r. McGaha and his son botn saw lightning
i.in'-'-'iiﬁe.with-the -Qlene's flighf and ﬁhey tostified that immediately there-
after they saw the plane dive toward the ground. Mrs., Everhart likewise
‘saw .a bllndlng flash of llghtnlng on the path of the fllght whlch caused
.her to-lose sight of the plane. The young boy, George Pendley, in the
:iﬁeuse_of Miee Virgie Mentzer testified he felt shocks at the momene ef-

ﬁhe lightniﬂg flash and roar of thunder preceding the foaring noise of

o thé'plane's ﬁbtors.-

The testlmony of a great maﬁy witnesses arreed on a sequence of a

flash of. llghtnlng, or ab least the thunder whlch accomnenled 1t im-

S meﬁlately follo:ed by the roaring qound of the plene'e notors apnarently o

'*f_febﬁlnb upon 1mﬂact vlth the rround

1-:;_strong llghtnlng dlscharge.. Although there is no reeord of a great number'e

| Several experts who testlfled and many data.mede avallable to theT -
Board 1ndlcate +hat condi+1ons in the LOVettsv1lle area at the tlme of tﬁe_
acclﬁent were of a nature which could produce very strong dlscharges of ;fx
lightning between the cloud thch was over Suort ﬂlll and the ground. |
; Descriptlons of the unusual darkness and other characteristics of the clouﬁ

i::icate that 1t could have generated 1arge charges of elactrlclty. Further‘i

‘more .it had been rainlng for some tlme in the vlclnlty and the dampness of
%he earth would have_-lncreased its conductlvity 50 that electrical charges

from a con51derable ‘area of the earth mlght collect at one polnt for a
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of lightnmg flashes over a,ny conszderable period of time, there wag at

'least one flash end possﬂaly two flsches a very short time before the crash-.."'
of the an.rpla.ne and one of the Tesults was. the well-esta‘blished splinteringf‘:-”.'
‘of the wooden butt of & rifle wiich vas in Mr. Baker's ‘varn come distence |
from the scene of the accident.

JL flash of 1ighining close to an alrplane in flxght, and 1ess than
thi'.rrty seconds later, the crash of the s ame airp].ane mto the ground, are
| two events of 86 much importence ta.kasn together that they ca.nnot be ﬁis—-
_missed as a mere coincidence and. their relationsh:.p mist be analyzed to ther.
:E‘ullest possible extento | _ | l

The experts who testlfled and the data collected. reveal the exteni: af 3.

the knowledge thus far acmmulated concerning the causes, haracter, and t_he‘_- ;.

va.r:.ous resulta of llghtning d;scharges tOgether with the:.r effects on ai"
:,craft in fl:.ght and their crews. As relatzng to ths a.cc:.dent under @ésf
| ga.t;lon, our analysis approprlately may be divzded. mto four general effects
of lightnin 7- ‘thermal. electrlcal, 0ptlcal and. mechanlcal. - |
: The t‘wr’nal or h.eat effect of lrgh’snmg is the one typlca.l].y fmmd on

‘the many awnzaft which Tave been s truck in flight. Genstally, llghtn:.ng |
. enters and l..a.ves a:.r;ﬂ anes at two different and often widely separated R
.is’cmctural extremltles, such as the nose, the trps of the wmgs, the unlts i :
'of the ta11 assembly, propeller blades, radlo antenna masts, pitot tubes, etm
'Ths point w‘tere the llgrntmng enters ox leaves the plane usually can be dls-;r

_ oovared by a hole or inaentation Tag small as a pin prluk“ or "as large a8 . f'[-

tws silver d.ollars." Occasierally, the externaJ fabrlc of an airplane may
_'-be 'bumt a,t the POlﬂt of entrance or ant of the llghtmng. Ezpermnca has }.-_3

ﬂ-f_revealed that the speed of the azrplane ‘through the air quxckly extingumhes;f'

ege i‘ires leavmg indications of burns in stra,lght lines rather than’ in
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‘I‘he therual effect of llghtp 1ng ig reeognized in the electr:.cal and. r

fsyétems of al rplanes through burnt fuses, melted or destroyed_ mres, and ot
d.amage cf a like nature and th‘,re ma,y be sAm:Llar effects unon other parts ui :
the alr-plane s structure controls, or- equiprent 7
Past experzence has fa:.] ed t.o reveal any case where llghtmng has cense&

- :_-.'the f'uel of an alrolane tc ca,tch flI‘G while 1n fl:l.p'ht nor is there any recnré
. -'.:of any ot"ler serious forn ef fire in fllght fron this cause, ‘ o ﬁ-

In thls case, ithough all the pnrts of ‘the plane were not fouml t-hose

parts whlch usuallv are struck by llghtnmg were xanlned, together w1th the . :

’ remains of the electrical and *adm systems. A1l the technicla,ns and expert
who examined th*a wreckage ag,reed t‘zat there were none of the recognized :lndi-r

" cations that 1iwbtning=- bad struck the alrplane before its crash near Lwe“s‘

;‘-f.'-vj.lle.. Tlmra, is no raason to bela.eve t"lat any usual form of

The eluctrical eff ct is- not known tec nave cc_,used. any 1ngury to persans i

: on ailﬂmetal alrplsmes of' structure 81!“111-!11‘ to the cne 1rvolved in the pre"

3 dent w’nch have been struck oy 1 g,htmpg whh_e in llght nor any serious

"&amage to the airplane 1t°elf Mr L. P. Harrason, United States Weather

"'Bureaul—/ sumarlze,d repf:rts on a great nany cases of liqhtnmg strlkes on

iz rcraft includinﬂ one instapce of a mlot belng 1ncapacitated because af ;

ectrical shock whmh wag conf}ucted to hm through the mechan:.sm of his

h adgear. :but that 1nc1dn,nt :.nvolved an airpla.ne of a vx,ry dszerent type mﬁ

towas agreed by all the experts who testlf:.ed that the protectlon prov1daﬁ

“tant "logist.” and’ hag pé:‘ ‘idipa’ﬁeﬂ. in the work of the Sxi‘o
on” I.ight 11!g __Haz 'ﬁﬁs ta Aircraﬁf‘h of the N, 4,0, A




pe}aons vi‘rftualiy mposs:.ble on’ *tshe alrplane und,er conmdara‘bion.: While
the electrlcal effec:t of llghtning freqp.ently prod,uoes a magnetic field

*"'which may temporarilv or permaaently influence metal parus, compasses, or

B telephones or raﬂ..ws 6f siuch intensxty as- to produce acOusticaJ. shock, e
_:' pecially under c:.rcumstances where’ earnhones ars. held cJ.OSely to both -eaj.éé

_;ﬁ"suc}i an event, 'characteri's'tiq 'marl_cs ‘are "u's_uai_ly left 'uqu'n'f"thé diaphram

charge sufficlent to produce acoustical shock upon the pllot proba’cly wcul'd"

lf_':‘;accident. _ -

V°th‘3f ins truments, there is no record 'of serious results therefrom o air:»::--*"* ‘

eraft in flight,

" The electrical effect of .1ightning' has ‘een Iﬁiomi“‘to pfb‘;iﬁce"a.;_-si{dgaz_;_'_:' S

and. tremendously inereased noise or T-ibratmn in the recelvz.ng? unit of

" of ‘the recelvmg unit. A_though the earphones of ths plane wex'e not reccverm

"ed. for exammation, the testimony of experts mdicaued that an electrlcal

'.T.‘he optlcal effect of llghtnlng, or of any sudden and brlght llght, 1s '.

. fwell know:n. Mrs, Bverhart test1f1ed. that the l1ghtn1ng flash whlch occur-

. -red 111 the vicmlty of the air;plane whlle she was. watcmng f;-om a distance

e

c‘ii_:.ng whlch she lest slght of tne alrplane. Experts testified that the
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m@ss;g iii;ﬁ,;;t,hé cockpitand oﬁtéiﬁe the plane, some persons

rg :orted that tha bl:mding affect of a 1ightning flash in their '

hay -aa_tad far a good many minutes or. even hours with a recurring after

,ther forms of interference with normal eyesight which have been no
7“4"'abla for several da;y's after. |

It is evidsnt ‘that tha cloud. towa.rd which the girplane was flying :was

ve dark and. that the airplane was quite close 40 it at the time of. th

> :11 __thingf'ﬂash-. If the pilots had. 'been locking forward through the wi

sinald at the time. the flash occ.urred in front of the plane, the resuly

hava ‘been 80 severe as to produce v:f.rtual ‘nlmd.neas throughtut the div
irplane to tha point of impact. o

A"‘f‘.u‘la thious that the sudden blm&mg of‘ a pilot mlgh.t seriously ;

tarfere with ha.s efficlent control af“an airplane in flights While th

blinding of the p:.lots in the present case, mlght have been an ad.ded _and

;:_:j__grave complica,tion 1n attemptmg to regam contrcl once the d.ive had.

ve&. liknly that tha opt.ical effect of llghtning of it

) and. dive toward the ground.

The mechanical ..,.f_o_,r: p;‘gaséu:éé : 'wafe_- efi?%ct.-ﬂf fl_ig’ht.ning ,wg's;&e-siéri-hga

- has, an-authority of greatieminence on the suhgect. Tn one type af 15.g11

i.'_fi--"-_which prodncss a. buming or thermal effect. However, there 19’ &% ve_":
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type of llg;xtning gtroke which laats an. extremely shor{; qaace of timﬁ

lves A very-high value of current.and results ina mechamcal Effeeﬁ

_rst type of lightning may set a. tree on fire, whereas the 1ai;tez' t 0.

?;':r-,g_t.sp].mter s tres and toss heav-y piaces of wocd & considerable distanca ‘auwnys co
'i'r,.'..:Brief, powerful d.ischarges set . up pressure waves with' chﬂracteristically
:-:"_,jsteap fronts-which are capa.'ble of a damaging: affect at; a short distance
awa,y*from- the- pa‘th- of the lightning iteslf. It- should'be noteda rthat.: 4
::_ 1ightning’ dlscharge may involve not only niechaniéal but also thermal an
iz_ieleatncal effec‘ts. Thus a. severe llghtnmg stroke involv'ing a hlgh value."j.
of electrical curv'ent may disintegrate a tree while also setting it ‘
. CIf the part:.cula,r discharge of l::.ghtning with wh:c’h we .are- conc_
this investlga’sion were of a nature 0 prod.uce a strong pressm'e wave, ‘the .

'._\pilota might have suffered from a,coustical shock -or concuss:on of a semrity

depandmg_ upon the proxlmity of the lightning to the- coakp:.t and whe"'

' ndows were open‘: Experience has re*vealed that--'i

rersult in unconsclousness. The posm‘bilz.ty of acousta.cal shock er

as nna of the haaic elements in tins case’ camzot he d.mmisssé..
Pllots omte frequently have r8ported t;hat when B flash of hghtning

_'f'i:;jhas passed near: their planes they have fe}.t 8 sllght “bump " This woul

-a result of the pressure wave, but all ava:.lable data, indlcate that therev

never _ha.ve heen any ser:.ous ei‘fects upon the sta‘bllitv and. flight jpath uf

rplans : .rom 'bhls cause. We do not belleve that lightning 1tself pra- :

ueed.f’, uch'severa t.urbulence as te have caused or contri.'bu’aad. to this

oy, Although the cockplt Windows were designed, installed, an



ta.nd any reasonahle impact or pressure load, 4t appe :
_'ss:.‘ble that a lightnmg flash near ‘the nosé of the plane m
in.t’hbir being smashed in, - Tha plane mist have entered a torre
r of rain at the time of, ‘or immed.iately followmg, the ﬂ.ash::of
-1ighﬁzing- 111 its vlcinity,-- and if ‘the cockpit windows had been sxﬁashe"
-fthé pilots might ha,ve been sub,jected. not only to the violent inIpac'b 0;
s cf glass but - also $0 2 withering strean of water striking
h”all the force of the alrplane‘s speed through the air of J.GO m:.lei
ur and upwa,rds. The- Bmashmg of . the‘ cockp:,t windows as a resu}.t off
unueually pcwerﬂ:l lightni.ng discharge near the nose of the plane Wit
5'a5erious intérferenca with the pilot!s contrgl -of the- a.irplarx
‘_s:.'bility. S

';"?Ho airplane hag been reported to have suffered ‘structural. ﬂamage

:"'E_-‘;ing fz-om the mechanical ot of Llightning while in fllght.- nwhs

tha "ava.z.lable data :.ndlcate tha,t the _,11

'":Br. McEachron testlfied t

umlsual thing, not tlw csrdmary thmg, and the rare cha,nce of se

age %o th.e airplane or it‘rs controls caused hy lzghtnmg should. not

keﬂ. If the machanical effect ef lzghtnmg may have ‘been @’ :factor
_accident, _thae smashing impaet with some pa.rt of the plane's stru
i'cally.uould have left nona of- the usual 1nd1cations of a llghtning

B th.ermal nature. g A v1olent pressure". wave eonceivably could. 12

..f‘~.of an a:.rplane to such an exten"
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.i,-']:'_;.?fl':‘t.ght conti‘ol but the testimoﬁ:} of eye ﬁtnessas as to the relati-vé

'-"':i_r?'-,posit:.on of the airplane and thp' flash of lightning would lead to a

conclusion that the llghtnlng discharge occurred. in front of the plane cL
:rather than to one: gide or in backa - - | e

| According to Dr. McBachron!s testmdny; ths greqtest damagé By :;- o
:'r;',__-..lightnmg occurs at or near the. earth termmal of a brief high current
:-:. rrva.lue discharge. It is natural to consider the destructlve force of
'_;.:suo?n a dlscharge at or near its cloud terminal._ There is some reas—on

- ?--___;to 'believe that the airplane in thzs case must have been ,Just about to '-

_'Z-enter the cloud and its rainstorm at the exact moment of the flash of
o __11ghtning. It is useless to specula.te as to whether or not this airplane -' . N

} ma.y have been in the cloud termmal of the 11ghtn1ng dlscharge or: what

. r-‘i-_.have been the effect cf 11;5 bem,g there smce Dr. McEachron Poin , d.-u—'__' A

‘out the_ limited. lmowled..ge on the sub,]ect and the cbvmus d1fi‘1":’
of reséarch . - _ _
. Upon the evid.ence of record, we cannot conclude that the airpla.ne | _
asrstmck by the usual type of llghtnmg Wthh prod.uces a thermal effect,f_.;'_'.
:that the aarplane or its crew were ingured. by any electncal effects of
-li-ghtm.ng, other than ac'oustl-cal- shock:;- 0:' that llghtnmg' 1tself- pmduced
%aLny turbulence wh:.ch changed. the ﬂ.lght attltude of the plane. . we, there-
Efore, _ conclude that none of these phenomena ef lightnmg were related t6 |
:Y"_cause of the accident. o S

EWe do ’ahmk it posszble that lightning may have temnora.rily 'blinded

th pllots or that th.e pressure wave resu}.tmg from the 11ghtning may ; -.7 R
: uhgected the pilots to s,coustical 5hoek or concusslon / sma,shed the

: deows, or- may have caused other damage t,o the structure and

trols '.of the alrplane through meghanmal effectq




CONCLUSION

‘IheBoard:.nthls proceeding, in accordance with the statutory

da.te, is' rejpor'ting :thé'- E'robable', rio'f .tAho cortain, cause df -the‘ acclde
n@qo‘bte&ly the Board's stauutory dutv was thus deflr ed. in tne .A.ct

he fact well lmown te the Congre s, thut due to t_

agé;?;{ii&-.J.n-;:opc'lusivea c‘aar‘r.cter oi‘. 'the evidence vsll blb, the ei
.':surrouv'xdlng 1r ccc:i.dean‘l;s h vo at tlmes Deen enshrnuded 1n
Probab:!.lity ﬂows from ev:l.dence wh ch 1.1c11 es tne ni 1d to-
u3101£:'but leaves room for d.ou'bt. The Bo'vrd in the preseqt case.

just such evmence ev:.dance whmh suggrests eve‘xts but offez's _

o certaintv w1th rcsPect to them. Most of the suomdm,ry f:md n
_he conclusion a8 to the nrob-whle

ars to the Board to be the :m....x

1}.ity wzi‘.h respect to the several na tters to- Whl"‘h they re' te

HLC es the cmclusmns 1ie 1"1 ‘8 tuillght zone. :m wnlch it ha.

lz"&ifficult 170 dlstinmnsh between nro'bablllty and passibi'

s e  _ E‘i mim s of Proba‘ble Fqct

find._t 'e: nrob 'ble fucts t') be as follm-zs.

.l)_ _:_\The uccidemt IXEc,.I‘ Lovettsv1lle Vlrgﬂnla, on August 31
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practice had ‘Deen co-mlled with,
7 {3) A nmeéhenical adjustment made immediately prior o denartm-e, to% .
-'.corre'ct -1oweroc_1 0il pressure -on on¢ éngine, was _without s-l'gn?-ficanf#e:jwlj;h"': o
"re'spéct to the acciﬁden‘t.' ' D

(4) The fhght was dis-r)atchcd. in accordance wa.th nom;;l procedwe, 5 s

aAri all 1_1for::at10’1 in t’qe ]_’JQ;:»SBSSiOII of the Weather Bureaa (...Ilu. the co*:a—

~pm1§f meteorologlsts had been taicen '1nt0-ac_count' _in_’ connect'xon—-.plth.tl;g- S

T

&1 spatch

(5) The . wec,oher forecast contﬂ.z‘.ed nothing wnlch wmxld qomall:,r h.-‘sve

ralserl my questlo about the aa.visa‘nllty of- alsﬂatc‘lmg 2 I'Oglllar_ nlr- St
*11ne operation,

-(-6)—-' The weutner forecﬂst was made in as rmc‘l detaﬂ ms the present SR

E :a.'l;c te of meteorolo;;lcal quowled e yemlts, m\d nroved tg have been.sub-

ent :for the omssmn ef e.n"_ T ference to és

’?;:_'narllry he v,; r‘,.n:f'all.
'_ .'?) Imned:.f,,tely prlor to the cciderat t‘qe alrplme Qas ﬁrﬁcécaﬁg Ic:n
1ts no:rral course,': and at normal altltuue,- in. a.ccoriance mth the fllbht ;
:;";—_pla.n._ | - ' L

(8) Twe mrplane 'begaq 3.ts descent in tqe mned:. te _ﬁéigbﬁar_hboa of_,"_

ami mredmtelv aﬁ"ter, an mtense flash cf hbntnmg. |
g)m eru were several otner 1 ht.-l.;lgg flushes f.nthm a alstc,nce of_"' EY

twa cr t‘mee mlles a_m w1tbin a sh@rt spuce of ti!:e 11eic:n"e and after the"_,'_; RETRE

'unuerstom wa.s accomuamed, cr m;:edl. ~tely followed_ hj

rz}o;fﬁ;nary: in tersa.ty,_ the -he ﬂest 1’2110% 1 the neighborha'
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Th__:"de.scent Qf %he 'a.lrcr‘,ft be;,an ap; )roxw%tely a.t t:'

_g:-'the area of 1ntense rainfall,

"‘he air through which the eirplane was ﬂyzl gal t_hf?i{' t

' _wo.,s tur“ulent

Tbe;airplane dld not snia or” undergo &.IIJ suosta.ntia i

n ro,.i :a.ts course durzr.g its ﬂescent

ility ﬂs resu}.t. .

Gntﬁ. er any steeﬁer augle

: 1t woald have _'been uecessarv t-
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E<%ﬁéf;térn'aréa and dade-é foidéd i§hding under reasonably éoéd'éonditiOns.'
{21) Power W“Iant fa 1111_1"’5 Had no causative réiatiox‘z to the 'a.c'c':-iiiéﬁf."
{22) There was 1o structural failure mrior to StrlLlug the grcund.
{23) Immedlately upon imprct the fuel corried in the aircrafi (about'
400 gélloils ot the time of striking the ground) caught f‘ire andburned
with O'reat I‘u_,_;ldlty'. This was aécompanied by an ix-mense burss of flame
'. and the proauctlon of rapidly I‘lSl‘.{" currents of air. | |
-(‘34) Individual ?arts of the aircraft continued to burn for soﬁe
m'ijnutes- before being compl'etely extinsulshed bv the rain -w‘hié}i had its .
. full intensgity at the ,omt o+‘ 1“1mct
(25) The papers and wieces of cardboard frund at distances wp to
1-1/4 miles back a.longr tie ght ﬂath froo the point of 1nmact were currled

“there ima ed}.ately after the acclde._t. by vmlent I‘lSIH& currents of’ air

: ceubed, in large pnrt b,y fire fol*cwn’g m‘:aect and a llg,ht Westerly w:.nd.

(86) Thore was fo fire ih the aircreft prmrr “$o --1r@act..

‘ (27) . Phere wasg 1o s*‘ﬁo‘tape. B

(28)" The a,lrnlc.ne was nut 'ﬁctuallj struck b,y 1igntn1n,_=—,.

= '(8’9)'5""1‘41@ 91rn1a.110 was in somé fashion ﬁ"*‘ected or” the v)ilots dis—

'5:_*:519{1'- by “some’ effect incidental to & strol e ef 1iz htnlng, such as its
Iaecha.nlcal effect on the airﬂlane, or c.ccrn:ust:;.cal shock corcussion or
_opt1_ca}. _impa.lrment of th?_-_?}l?t??‘...f
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- 1m view of the absence of persuasive evidence that the accident was c:

; bystmctural failure of the airplane, mechanical failure of its motors, fi

heavy rainfall, or sabobtage, we are left with turbulence and'lightning' g_s','1_

. two major possibilities on the present record, ‘While it has been found th

' the airpiaize was flying thx_foug;h tur:_‘culent air at the tine of the accident,
.{gggms highl_y irprobable that turbtulence alone could account for the ]._qs's'c'a'i
:5600 feet before recovery of level flight, It is possible, of course, tha
: i‘nvoluntar." interferen’ce'by the Jjump seat cccupant, who may havelbeen thro
| into the coc‘«:p:xt could have accounted for the inability of the pilots ta !
_' ..rrain control once it had been lost, (The Board has under cons:Ld.eratJ.on a #
-1atwn pr.escri bing the technical qualificetions of any person who may be P
nitt‘.d to occupy the junp seat,)

Esvecaally in view of the ablaence of persuasive -evidence indicating a

L otb.er nrobable cause of the accldent we. are f:reatly 1mpressed by the ev;d

of the coincldence of the llpbtm.ng flash geen to-be. in cloae prommi‘ty tc
airplane and_ the inmediate descent of the atrplane,  Nor 1s this impressio
a}.tered by thk fact that all—metel a;rcraft are conmonly struck by lightni

"with no in,]urious results and !;hat the character of the 11ghtn1ng d.:.scharg
wel]. 28 its. effect upon the airplane and crew, “in the present 1nstance m‘us

| .,te@ardﬁﬁ: as an extremel_y. wonsal occurr_e,nc.e.-

Probable Ca,use .

Upon The basis of the foregoinp findings of probable fact and the ent

e record in this. investlg«:a.tmn, we find that, the probable cause of the accid

to a:trcraf t HG 21'?89 which occurred at Lovettsville, Vlrgiria. on Ama
1940 Was ﬁhe disabling“ of the pilots by a savere }.i{’htm.ng dischargﬁ

o __the immediate neigh‘%rhood of the airplane with resulting loss of 00!1
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Recommendetions

(1) - The possible effects of 1ightning'upon pireraft should be the

'-'sthjeét" cf cont‘inued researchs The dszlcultzes of a1rect resea.rch upon a

_matural pheno'nenon occurrlng unpredictably as to ti"te and 100?‘1}101’1, aw.d only
at considerable intervals in any particular area, are obvieus. NevertheleSs.

"'mch has been accompllshed in the last twenty years 1n £ mmber cf J,a‘oorato—:i_;_:-r-.f i

: rl_e_s_ The Raticnal Advisory ch ittee fcr aeronautlcs has for some tme ha’i
o spep_lal subcomnittee cn Lightning Hezards to Aircreft, _c_n.' wh:.ch_ -n;tgr-estei '

Govermment depeartments and airlines and industrial :_laﬁoraﬁoﬂries’. h-avi-_z‘_lg gi\;en'."'-' s

'ér_j;'epial attentien to lightning are represented,’ a_ri&-_s.ome.'jspe'éi_alize;i_ x_rgs_eaz_fch'es:”
'.haie alrea:_iy been conducted.” We recommend that .furthe_lf.' at'té_ntion be gi_*{e'nnz to s
such research, and that there be included among-'cthef-matters the stuﬁy of

_the optlcul quallty of 11gnt'11nc, flashes, the nature of t‘zelr blmi;.ng ef fect

the_ extent to Wmch prﬁtectmn can be E,wen agamst blmimg by the uss

'd,rlaterlals of 'v_ ous. llght-transmsswn cbaracterls.tms"*u i

f:_posslbllify o:f acoustlc shock thrcu,-,h radio earphones, an& tne extent tc'.Q‘

"if.the 11ab111ty of such shock woul:l vary W”.l.th the particular charactemstlcs Q:I:‘ i

:'i:"ti'le Earphonas use:l and of other’ parts sf the radlc 1nstallat1cn- an& the

'seible mecham.cal effects of llbhtnmg on alrcraft in flzghts._ :

(2) A ccntlnuatlon and accentuatmn cf resec.rch '*n atmospher:tc turbulence. .
Here agaln, as. in the case of 115htmng', ilrect researcl' is dlffacult, but a

f.’We be]_;t.eve 11: 1mmrtant

_ substantlal c:nount has alrea by been accomphs‘led

"'ithai: 'the exmtmg stcre of k;n,owle“ge cf the natm‘e s:f atmcs?herlc t&r’imilence,

's stru.cture when 1ts severltv 1s at a 'mammum, encl o~f 1ts effect on tbe 2

e;control cf bhe e ;raf hﬂuld be extemied as ° ’




as passfble It is of paxtmul&r importa.:me ‘that further k:nowledge

ought ﬂn the probabllitiee of asaeciation of extreme turbulence

ble meteomlogical \..cn:htions, :1) tha.t the likelihood of such’ _:;_‘__::.’:;:

ce can 1tself ‘be pre:ilcted "The d.evehpmmt ‘of o generally accepg&ble :

of measurement of the severity of turbulence, and of a standard nomen—

:the various types of turbulence, would alsc e valuable as &

:;:-oﬁuct of further study It is ho;;ed that research in this fie]_ﬂ

h nther g;overnmental and private agencies

£oF. { Aer:mautxcs, and suC

sume emeptmnal effect u;:en the flight oi‘ the aircraf‘b

s ’t-o bment frcm cne anctherls experiemes 1n mch mattars

: “ ?iaita& te» the results ef xnfc—ml r&}}crt It mml{} he cf
alue /in eonnectmn mth Cﬁ{ltlﬂww reseaxch en atmsp}*eric structure

ff_ect on a1rcraft. 1f recur:ls cf all such excaptienal experiences

& bmught mtu the hand;s ci‘ a slng.he asemy, for campa.risen a.ni the 1

m”cf‘ smh €en&m}-1%“ cunclusm'zs as the ﬁellecte& mess of data mai

18 1*&,_ nal &_ws::ry ﬁomaittea fer Aazvmtics ha.a already m&e Pm“

tt_zg-zinu, mth specific refereme m the mgnit.uie ef ‘the. asce‘

mraft in turbulent; air an:i ta the conﬁitigng m}tad by pilots
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:-;i_.,;the ti—:ﬁe of lightning strixes, but it wonld sppear thet a mch. more extem .
.l;rcgram of collection and correlstion of data would be possible, It is recom- 5
" pended that this matter receiwve the consideraticn of sll organizatimi éper:aﬁ«- -
: iu.g substantial fleets of aircraft, and of tha Eatioﬁ&l Advizery Ce:mitt.ee fﬁr
psronautice, which alrecdy has in existence a w’a——comittee on nntaorolegical
probloms on which the Administrator of Civil Aemnaatice, the %fe&ther Em'am, _

and the Army and Ruvy as the major aircraftmgerating éepartmi:s oaf the GWemr '

_ ment are.all represented,

(4) Where pilota encounter conditions met shown in tize 1atest weax;her re—--r
pbrt for the area or in ary forecast, including ti’mae casgs in which zhey el‘;'-.-'
countar turbulence of what appesrs to thea vary emaptienal intenai%y, thair e

observations should be transmitted to the m&reat avaﬁa&le Weather Enream ngm

fice at the earliest poasible mmt. _ E‘a‘k only waulé a. battsrvesﬁaﬁlism

. practiee m this pa:ticule.r ‘ba af msisteme in carrectizzg anﬁ mpﬁf

jfrent reports for the hanﬁﬂt of aﬁ:ar pilata end for the iﬁpmwmat cif em-h

-_-casts currently ‘being mﬁe, Tt i..femmim ra«:eimé on cnrren: tw&naim& um-—

_'éxtmns shoulé. be of assistme in re?saarch on the. fcrac&sthg of tmbala“ce

bﬁ_‘ making i_t possible to estas:elish insediate corralations batwesn tur’tmlmm

'_..datfa- and other wenther infarration Qﬁicﬁ_ car. be currantly securad far tha '

regions of reported excepticnal turbulence,

- THE CIVIL ARRONAUTICS BOARD:
. Porllee Branch, Chatrcan

| Bdwerd P, Warnor, Vice-Chaivman

qualém, _}éﬁmh&r |

@, amng x&sﬁa, .}'r. .

%—&’3 P. %éﬁaﬁf }f%*&gk-f e

m‘h@r. i
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The followinz passengers were on board the airplane at the tize of

the accident:

Misg Dorothy Beer, 1C6 Maple Avenue, Abingdon, Illinoeis

Mr. E. G. Sowler, 245 Ashlond Avenue, Mt. Lebanon, Pittsburgh, Pa.
Mr. W. M. Burleson, 57 Look Lare Road, Richzond, V:‘Lrgiﬂia

Mr. W. B. Chambers, 17 Croighead Road, Pittsbureh, Pa.

Miss Mildred Chesser, Mineral, Ohio

Dr. Gharles D. C. Gole 5205 4lst Strest, N. W., Washington, D. C.
Miss Nnomi Colpo, 3621 Newnrk Street, I.VW., ?Lashin.gton,.'l). G. |
Mr. A. H, Elliott., 3757 McKiniey Street, ILW., '\_f{ashingto;z, D."c_.
Mr., William Garbose, U. S, Dc=nertment of Jus:-tice Washingtsn, b, G.
' Mlss Bvelyn Grolds“lth, 584’? Bou;,las Stmeet Pltts'burgh, *a. |

IM Rose Z. Hale, Peqnsvlvemla Aﬂartments,~ ﬂléOS Center Ave. .

Pittsburgh, Pa. .

Mr. Arthur Hollawny, 838 N.B. 24th Strect, oxclanoma City, Oklahoma
Mr. K. J. Hcffﬂrt“, 5531 N. Sualding, Gnlcago,.'lg.llnols
Mr. D, P. James,‘ izia Leé Street, Jef:f‘.eré'on C:‘Li_:y, Hi_ss';ouri.
Senator Braest E. Lundeen, 6221 26th Street, H.W., -'&'fés‘ﬂ_ingt.oﬁ., DC. |
Nr. M. P. Mehas, 1610 Grandville Avenue, Ghicagn, Illinois
er. Adolph Moo_h,- 1788 Lanter Place, Washiﬁéton 2. ¢.

Mr. Jasev‘h J. Pesc1, 213 West Marlet S’treet Blalrsvﬂle Pa.
"Mlss Chloe I‘ost izerva, {}hm -
Mr. E. J. Tarr, 1722 19tk Sm.,et N, Washln;ton, D. C.

_M; 8 Margaret ‘I‘ur-'er E*Zv.¢1.~].<35t0'1 Viral-‘la




APPYNDIX 3

Wenther Annlysis

‘- ﬁ".;he weather analysis for August 31, 1940, prepared by neteorologists -
is as foilows: A weak occluded low pressure area was located over the
Lake Supe’riér region, with its principal front cccluded at the center of
the 'sySfem, Yecoming a cold front of weak izitensitj .Git.énd:i'hg from -the.._
central portion of Lake Zrie south-southwestward acrds_s ‘Onio, where it-. |
becane too diffusec o remin of -my izportance. here were indiczitions.“
of a cold front ~f mors active fxature rannln&, from the center of the de— |
pression south and southwestward acro_ss_La}-:e Mmhlga._n to the Missouri-Iowa - '.
State 1ine; where it also Lecome foo d_iff'l'xsé' 1o ‘oe ga_r;'ied_.a.ny_ fur__thei'. - S
- Bast of Illlnols the pressure gradient was comparatively}'iaﬁ. An anti—;

cyclonic circulation prevailed alcag the 'Goeﬁt'nor-th' of the Vi’rginia Cape‘s’ﬂr e

__prow.ced by a hm'h pressure area situated sone dlstance off shore 1*1 the
' Cape Coc‘lr area. Tﬂe very slugg-;:.s}r clrculatien resulting from this pressuré:i-
d1str1bution and the saturatad state of t.‘"xe lower 1ayer was such that a |
'w;d.s_aspr?ad low cioud declc with con sidurable fog, was re*aorteé. in all sec—
Vtior_x_su_od_".: _the g__réa éxtending from the north_ern Sz‘a_gk;q _!@Qunta_;ng _northea_'s.t;'.-. '
'wa;-d‘jﬁo the central St. Lawrence Valley. | | o |
_The.meteorologists st ted tnet whlle the fronts d:ui nc-t exert fiomi—.. '
,_.n&tin fluence over weather cord:;.tmns 1n a.ny sectlon southeast- of the |
Le).ces, the a*nroac‘i of any front, no matter how weak, would contrlbute to o
the vertlcal liftl‘zg of an air mass whlch vas already bemg, acted @on hy
'_:,r‘othe;_ forces such a8 convargence aeTog ra*}hlc llft etc. 4. There was 1o tem;-‘f';.

._pera,t'ure differential in the horlzontal aetween Pittsburgh a.d Washington‘ -




‘I‘he troplcal hurricane whlch was reported moving slowly northeast—-

c«rd. over uhe Scuth Atlantlc wes considered by the weather experts as be——

mg too far re:"oved. at any time durlng the period under con mderatiﬂn to

..be_. an ipilu‘enging hif actor, The abdve analysis was based entirely upon a -
- _synoptic -weather map with upper air directions and velocities and avail-

able radiosonde data superimposeds

Wenther Forecast
The ":_?Iol.l'owing is the é.irway forecrst issued by the Clevelénd station -
o ‘the U.S. Weather Durcou for bhe period 11:30 A.M. to 7130 .M. (EST) R
" for the route Detroit to Washington: .
“MYeak low ﬁres's'uré ceﬁtrél over eastern Lake Superioi‘ and hdr-f
"'fthern"L'alﬁe' Michigan with poorly defiied and weak cold front near :
: ":i'iniiahéipol'i:é; Grand Bamés, and ﬂér‘th we'stwé.rd at "?:.'30 AM Pres—- :
".":'"'sure gra&iant is very flqt throu Lout this distriet. 'Cloﬁdinéé‘s
| will _'inp-réas_e"ﬁo- broken or overcast to westward of mountains with
- celling 4 %0'7000 and lower clouds 2 to 4000 varicblo scattered %o
g brokem "fii';t-"quai‘ter and broken ﬁo‘ overcast thorsaftor. :St:atﬁe;_é_d:-’; -
'_'.shoﬁers in afternocn and somé mild thunderstorms probable cent:r'_'ai: —
VII.'&icﬁ'igan;,' 'ea.stefn‘ In\iim 'mfl wéstern Ohio second h'é'.lf period, Gvez‘-—
- . 7. :-.c-,a,st" to Qccé's_i:onally Yroken cl_foud.s 'mbuntains "eas't_x-:ard with fo.g diml—

ms}nng and ceiling 1ifting to 6 or 800 over hizher terrain and 1 1':0

5000 jg_i'ouna'scatteréd showers through mountains and some mild thunder— ;
" storms 1ikély in afternoon. Loeal areas of vsry'_loﬁi to low vigi=

_“bil.i'ty ‘with _.fi}.g slowly d-issiijé..ﬁ"i":i‘g over middle and eastern” ridges




fifsﬁ quarfer but iﬁproving to between 1.and 3 in of ternoon houfs
and to betWoen 6 aad 3 cther sections. VISlbilltJ between 5 and
10 westward of mountains. Wlnds aloft 250 tc 270 egrees_zo to '
50 mph.t o

The trin forecast 1ssued to the capt311 bJ the Gonpany 8 meteorologlst:"

was a8 follows:

"Trip 19 forecast:

Washing ton to Pittsbur h - crulslng altltude 6000 feet w1nd

_ '2600 10 mph, temn. 60.

| WPittsburgh to Clevelard — cruising altitudé_BSOO feet, wind 2809;
10 #ph, tomp. 76, - | "

"Clevelanu to Detrﬂlt - cruls1ng °lt1tud8 4000 ?eet w1nd 220° 1

iéo mnh tenn. 72
“ H0vercast to broken Was%;avuon to Plttsburbh, base 1500
“Washlngtor area top 5500 over 1dges ston broken to scattered
-Pittsburbh to Detr01t base 5000 lowerlﬂg to 3000 in scattered
nild to moderate thunderstorns stop | ..
"All terminals scattered to-bfoken at 5000 lbwéring fo QOOd-iﬁ..“
_tbun=erstorﬂs, v151b111ty unllnited 10W6r1ﬂ5 to 3 14 storms 31gned o
Coons Pittsburg 12‘30 p nu“ o

”be Sequence weqther reﬁorts and *orec sts available to Cantain

ScraghlAs at the tine of scbeduled dephrtu4e 1 50 P M. (EST) 1nd which

ffiappeared on the clearance were as foilows..'




'3'12 35 § m., ESE - Washim,ton, D.0. © (satisfactory for flight under;

:--"_'-_.ccm act fl1ght r'ules) Ceﬂlmg* estmated 1400 feet overcast lower 'brolren

E clouds, vlsz.b:.lity 7 rnles, llght rain shower, pressure 1017.3 mlllibars, '-

'tem&. 78 dﬁwpoint 74, wind S 5, altimeter setting 30,03,

Frederlck Ma:r:}land Speclal observation A/ Ceiling estimated 900 )

feet overcast lower bro ¥en clouds, VlSlulllty 6 miles, lizht raa.n, temp. ?3,

'déwroint-74 wind WSW 7. ' o

_ Front Royal va. Gel‘.!.mg estmated 8500 feet high broken lower brok:en _

- _r'cloud.s visib:.lity unlimted. pressure 1016 9 milllbars, temn, 80, dewpoint
a _-'?5, wind N 3 altimetar settm& 30,03, scatterad clouus at 2000 :Eeet th‘a.mdeb
*;heads all quadrants. |

Martinsburq, W. Va, Special observation, ceiling estimated 3800 feet,

_:' overcast lower broken clouds, Vlsﬂ‘lllty ’? mles pressure 101'? 3, temp. ?4
int '?1 wind HW 8 altiﬂet\,r settmﬁ 30 04
ns, W V& Geillng cstwated 4000 feet, ove“cast lower scattered

"]gczouds at. eoa feet vzsihility 5 mllas, 1ight ground fom, pressure 1018. 3

m:.llibars,: temp. 69 dewPoint 66 w1nd. S.E 4, altmeter setiing 30, 11 west
:-'"'_'.._'.'ndge o‘bscured. o o | | -
Mlddlef;own, Pa. Spec1al observaﬁloﬁ._ Cell:!.?l'é’ estimated 1200 feet,-
__':overca,s’c visiblls.ty 5 miles, 1ignt fog, pressure 10}.6 9 milllbars, tenq.r'?ﬁ

dewoint ’?'1 wmd WNW 10, altmets,r settina 30 03 1cwer sdattered clouds at

A " spacial observatmn" is. one tak;en hetwsen ramlar reportlng times,
Its purpose is to renor% abrupt e.nd extensnre changes in the. weather.




=5 -

i "nsburg, Pa. ¢ (setisfactory for £light accordlng to contact flight:- =

'-nﬂ.es) Gellmg estmated 1000 feet, ove“caqt 1ower scattered clcmds at 800 o §
:t‘eet vzsi’ciht? 4 mles, moderate rain sho':rers pressurz, 1016 6 mllll*ta.rs. o

"temp. '?2 dewp01nt 72 ‘wind NV 3 altltzeter eettlng 30 02

Gove Valley, Pa. Special observatmn. Cplllng 3000 feet .ov;ercast
;_ower broken clouds, vlsl‘blllty 7 nl].es pressure 1017 6 millibars, temp.
"d;ewp01nt 68, w:md nissing, altmeter settlng 30 07 overcast at 6500 feet
Buckstown, Pa. Special onservati'en. ' Jeil mg estimated 7000 feet

overcast 1ower scettered clouds at 2000 feet v191b111ty '? mles, pressure
_101 7"3' m:tlllbars, temu. 70, dewpmnt 64 wind S 3 altmeter settmg 30 12 5

'breaks 111 overcast

P:Lttsburgin Pa. C (QatlsLactory for fll"ht accordm..v to contact ﬂ‘-ght

rules) St clal observatlon._ Ceillng estimated 2500 feet ;".overcast thm

East -.leerpool Ohlo. 0..;611:1.11E estlmat’*d 3500 feet high and lower bro : SR
1011&3‘ v131h111ty 4 m.les, hazy, pressure 1017 3. milla.bars, .,mp. ?4 deww

o nt 58 wmd S 4 altlmeter settlng 30 05

Can :1’5-89, Ohlo. G°111ng sst;mated 2500 feeu, brozeu lower broken clciud.s S
151‘3*111{'»}’ 8 _m:.les, pressurv., 1017, 3 m1111 ars, temp. 81 dewpomt 66 wmd

al in ter_settlng.) 30 05.

hm. 4 G ( .,atasfactory for ﬂlght ac'ordmg to contact ﬂlght

_mg.'un}.mlted lugh brsk:en clo_' '10 r sca,ttered c}.oud.s at :35@0

ty unlimtea., pressure 1018 '0 mzllzbars, tamp. '?9, dewn'inz_se:

al_timeter settln# 30 08
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Glevelan:l Ohie. G(satisfac'tory for flight accerd.iné, to coﬁ#
':”t,rules) 06111n unllmltel scattered clouds at 8000 feet

enllmlted, pressure 1017.6 nillibars, temperature '?9, dew
t:52, w:nd SSW 2y altlmeter settlng 30.05. "

- ::T'Iié_'),':-ﬁfu _p-m__a wee.ther _sequence may hawe been available to Captain -

_ Scroglnsprmrto a_e'pwture_fr_om Washington, 'eince. the departure of the :

;ayed4~5i he m&y-heVe obtained the weather data from this se~ .
stenrng 1n on the Weshington radio range frequency. -
Wéshlngton, D. G._ (satisfactory for flight according io - G

"tact'f-light rulee) G'e'iling estimted 1500 feet, overcast 1‘oséféi.=

: brvken clouds, v1si0111t.y 5 mles, llg,hi'r ram shower, pressure 1016. 1\,,

o mllllbars, tenp. 76, dewpoint 72, wind SW 10, altimeter settlng 30 oe{

E‘redemck Md Ceiling estlmate:l 1000 feet, overcast lower

broken cloude, vimhihty 1-1f2 miles, llrht thunderstorﬂs, nod.erate

fa&"tejfo 77 &ewP01nt 75, w1nd Sﬁ 12

__:_‘__'milla.bars, temy '_?6', de_wpomt 74, wind caln, e,ltl-mei_;_.e

settlng 29 99

Martlnsburg, w. Va. Ceilin: estimated 6000 feet, broken  clovdss

scaﬁtered clouds at 4000 feet v131b111ty '? Lz:,les, pressure

101 3 x:lilhbars. temp 78, dewpcmt ’?0 w1nd HNW 4, altlﬂ.eter

= 30,01 | |
i&lklns, W. Vo, 081111‘15: estlmated 6000 feet, overcast- 1ower
Ed‘.cleud.s -at 800 feet vu.elall:.ty '? mles, pressure 101‘? 6
?r.:p. 72, _eewpomt 63, mnd. S" 4 altlmeter settlng 30

---Mmu}.etown, Pa. Speczal obeervatlon. Gellmb _estmetecl



A
__feet, overcast louer broken ¢louds, v131b111ty 2 mlleé, llght rain -
;shower, light feg, pressure 1016.9 milllbars, tenp. ?2, dewp01nt 70,
wind WNW 12, altimeter setting 30.02, conditions extremely varlable,
Harrisburg, Pa. N (satlufactory for fllght under 1nstrument
fisght rules) Special cbservation taken at 1:37 p.s., gsr. Celllngl_-
_estimated 800 feet, va;iable'ove:cast,_%is%bility_l—}/@ mi}g§,lv9ri“ _;U'
abie1light thunderstorn, heévy rain shower, pressure;;olsys ﬁiliibéiS.;_;,
temp. 72, dewpoint 71, wind SE 5,:§ltimetér setting.SQ.O}- o
Cove Va?ley. Pa. Ceiling estimate& BOOOZfeet. overcést 1owér 
broken clouds, visibility 8 miles, pressure 1017 3 mllliuars. temp._
?4, dewpoint 68, wind caln, altlmeter settlng 30 06, overcast at
6800 feet. -
Buckstown, Pa. Ceiling estinateﬂ'7050 feet, hizh overcast 10wer

Vbroken clouds, wvigib 111ty 8 11108, pressure 1015. 9 mlllzbars. temp.

‘ﬁ 74, dewp01nt 64 wind SW 3, altlmater settlng 304 09,. 1ower overcast
'  tc the east. _ . |
Plttsbuth Pa, € (satisfactory for flight according te centagf
flight rules) Ceiling estimated 2500 feet, overcast thind 1oﬁer“brbge§”
visibility 4 miles, light thuniersforﬂ Light rain shover, 1ight suoke,
=pressure 1016.9, temp. 68, dewpcint 66,_“ind NT g, a1t1meter settlng .
- 30.05, overcast at 5000 feet. |
_&ast L1verpool. Ohxo Syec;al observation. 'Ceiliné estimated'
1,4000 feet, hlgh and lower Droken c;ouds, v151billty 4 miles, hazy. i

'» _pressure 1016 9 milllbars, temp. 7, iswpelnt 58. Wlnd e 4, altln

'H['ﬂeter Settln& 30. 04, wingd sh1fted fron—the south at 1: 35 Pama




-'-8—-_ ~

Gambrldee. Ohio '”Céiling éstimatéd SOCO:feet brokén clouds, -

KiviS1b11ity 9 miles, pressure 1016 6 mllllbars, tenp. 80, dewpoint 63,.;;

'Pﬁw1nd ENW 10. altlmeter settlng 30 03
Akron, Ohio c (satisfactory for flight according to contact
15'_"f115ht rules) Ce111ng un11m1ted ‘high scattered clouds lower scat-

o tered clouds at 4000 Teet, v131b111tv unlimited, pressure 1016.3

'”ml;llbaxs, temp. 81, dewpoint 49, wind § 4, altimeter setting 30.02.
Glevelahd 6hio. 'G”tsatisf ctory for flight according to con~

R tact flight rules) Cexlzng unliﬂlted clear visibility unllmlted,

': pressure 1016 3 mllllbars, temp. 83, aeWp01nt 56, wind SSW 7, alti~

% meter settlnG 30.01.
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(APFE IDIX

Radio 1053 for Penn 31§an1a—Central A1r11nés reveél the follow1ng~r'
information in connectlon w1th the owergﬁ;on of Trlp 19 cf August 31: a
2 02 p.m. - Plttsburab around station callei Irip 19. No aéknow~
1e;gment§ Plttsburgh repeatod the fllght }lan which had been approved
for this yrly.
- :2}08 DuH. ~ Céftain Scfééging_to‘Pennsyivania~Central 4irliﬁes
grouwnd station, Washington: "ﬁave a mechaﬁiglcqmerout and #ur@féur-éii_fi'
fglter.ﬂ ieply' "OK will do.® | | o '_ | S
2 2 E" ~ Aircr £t to vround-statlon, Wasblngtoﬁ ' "Trip'I§ léft
the ranp 2:18 of f the bround a1 21 B Acknowledged by grcug@,statipﬁ_” S
: 2:24 p.n.' o |

ELEE;BLEL - Trlp 19 to gruund statlon "TriP 19 Hernidn fan'ﬁsrkerig-fl”

2'2'31 4000 feet cll*ﬂbmE conﬁact L He gave ﬂls flrst departure from ram
i at Washlngton “Trlp 19 flrst tine 1eavidg ramp 23 02 returneﬂ at 2 07 ",;JFJ
ackonlotged. Rt
| .3:03 E:m ; Ground statlons ut Plttsburgh 1nd Washzngton called ;.:*:
‘:Trip 19._ Ko acknewledgwent. Pittsﬁurgh broadcmst to Trlp 192: “Gleared,
; Wash1n&t0n boundary to Scottsia‘e crunoe 6000 Sccttsdale at 4000 ne ¢elay
E;erpected traf ie Trlp 42 ieparted Pittsburgh 2 39 crulse 5000 “ | .
- 3 10 p.m. - Plttsbngh ?round stttlnr to Trlp 42' “If you see Trlp 19 |
}Eon the way glve us & call." _ ) |
o 5 U pom « Pittsbur;h called Trlp 19~'fﬁT£ip'ié advise you?.bassepe'

;E*ers vou - will, change shlps at Pzttsburch ¥ ot acknowledged.




.

3 24 p.m. - Plttsnurgh ground statlan to Trip 19: “Trip 19 cleared;;

.'Irostburg to Plttshurgh.tower circle fleld at 2000 feet before 1and1ng a”'

._100k Eor light anu w111 broadcast 1t on range AW23PYW uroadc¢st it. Ale

:-chanﬁe to n1gbt frequencv and alve ne a call." ﬁotacknowledged. ' :
3 39 p.m. - Plttsburbh ground station to Trip 19:  “Trip 19 sw1tch ;

:over cn battery also chanre transmltter and trg western day freouency and

'.; _n1ght frequency."_ Not acknowledged. Pittsburgh to Detroit: “Stand hy on;*'
—western day and nlaht frequenc1es.“v'Pittsburgh repeated the above-instggc
: tions to Trlp 19., th ac&nowledzed.

3 29 p.m. > Plttsburah to Trip-19: "Trlp 19 change over to batterl

and try changzng your’ transwltter to western day an& nizht frequencies.w,
' _Hot-ackncwledged.

3 41 p.m._— Plttsburbh to Trlp 19 “Trlp 19 Plttsburgh weather

2 T{;S*&Sfp.m estzmated hlgh broken lower broken v151b111ty 4 miles smoke St

AL@H EGGDI:Gattered 2500“ th acknowleiged. The abcve message was re

to Trlp 19'"‘Not acknow;edeed.

3 44 pem - ?1ttsburah to all grownd stations: "Suspend traffic an

"ayeratlons for tlme belng 4

't”i'S'éa p.m. - Plttsburhh to AlAvays Rau1o Banae Staticns "Aiiﬁ#yé:

‘rcasthIearance on BLV " Reply. “OK w111 do.

4 04 p.m. - Washinﬁtcn tc ”rip 19'” Repeated 3#35‘wéathéi‘séqﬁ§§c



3o

;4:0,7.1;-111._ ~ Pittsburgh to Trip 19: "4 ship scuth of the field about
402 at abcut 3000 _circied then turned scuth into the ov’ercaﬂ.__’_" |

| 4117 pam, - Pitt'sburgh to Air!jvays at Pitts‘éurgh: “Ai:rivays adv1sea11
ships coming into Pittsburzh at the pilot!s discretion until we hgar' fz{bm‘ =
. PGA Trip 19.1 - | | . '
4:22 pom. ~ Pittsburgh called Trip 19. Not agza;owleagéa.- : Plttsburgh
to Harr:is‘burg: upia yoﬁ hear.-fi‘rip 19 cail yout® H_arrisburg: Mot o
. Hafr.isi_aurg celled Trip 19. Not acknowledged. . | .

B3 2*1 - Pittsburgh to all stations:. "Resume normal _oﬁérgti'aﬁs S

and traffic.t
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