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REPORT

OF THE CiVIL AERONAUTICS BOARD

1

Of the investigation of an accident involvihg

v -

aircraft of United States registry NC° 217899
: which occurred near Lovettsville, Virginia, on. ;'

August: 31 s 1940
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CONCLUSION
F"”""“'*

The Board iu this prooeeding. in accordance with the statatory ’ man-"

¢ oo f”’

E date, is reporting the robablc, not the certain, cnuse of the’ accident.~
Undoubtedly ‘the Board's statutory duty waa ‘thus defined in the Act in
rccognition of ‘the fact, well known to the Congrese, ‘that due to’ the L

.5d meager‘and incdnclueive charncter of'the evidence ovaiidble, the circumf'

fivfetnncee Eﬁrronndiné‘air;cccidente‘hare at times been enshrouded in'obecu-

rity. 'Probibility fiéwe from evidence which inclines tho mind to a con-

‘clusion but ieaves room for"doutt."'mhe Bonrd in the present ccee*ie”fuoed'

le:with jist stch evidencef'eridence which:euggeste'evente ont'offera no ‘basis

" 'tor, cartniﬁty'With rospect t6 ‘them. Most of the subs1diary findings which

follow. therefore, and certainly the conclueion as ‘to the ‘proboble cause

f'ff of - the accident repreeent whot' appears to the Board to be' the maximum of 5

probability with respect to the several natters to which they relate. In

f';? sone instancos the conclusions lie in'a twilight zone in which it has been

fdﬁafertremelyddifficult to‘dietinguieh-bctween'probnbility,and poesibility,{t'

. H o C -
. A3 - te

Findinﬁe of Probnble Fact

We find the nrobeble fncte to be as follows: .~ L |

(1) The accident near Lovettsville, Virginia.kon Anguet 31, 1940..1
in which aircrnft NG 21789 vas deetroyed and 25 livee lost occurred at,x,
'ff opproximatelJ 2141 P. M (EST) . ‘
(2) At the time of departure fron thhington at 2 18 P.M., the air~
'; craft its equinment. and ite oereonnel were in proper condition to under-

takc the flibht. and all requirements of lnw. regulution. ond coupany v‘
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practice had been conpliod with.
(8) A mechanical adjustmont nade 1ﬁmediately prior to. departure, to!'

‘ I
.correct lowerod oil proseure ~on ono engine, was without aignificance with».

| , ¢ v 0L
freepect to the ncci&ent. o J' TP '?-'3
(%) - Tho flight was dispatiched 1n accordance with normal procednre,“

‘and-all inforﬁation in the’ poe?eseion ‘of ‘the Weather Bureau and the oom— ’

'pany mcteorologiets had beén: taken into account in- connection with, ﬁhe ﬂe

1]

f
1 - : .
[ Doa N A

aiepatch. L - -;fo--; ‘ o
- (5) The weather forecast, contained nothing which would normallJ.hnvo

\

{raiaed any quoetion about the ndvieubility of dispatching 3 regular oir- .
‘1ine ooerntion. ":’

- (6) The woather forec«st was nade in as much detail ds the present ‘
istnte of noteorological knowledge pormits, and proved to. have been eub-
:etantialxy accurate except for the omission,of~any-reference-to extraordié
‘naril& heavy.rainfall; | | . | |

| (7) Imnediately prior to.the nccidant the alrplnne was proceeding on

- its normal course, and at nornal altitude, in accordnnce ‘with the flight
Vplan. N | | | » ‘

(8) The airplane began ite descent in tho immediate neighborhood of.
jand 1mmedintely after, an intonse flash of - lightning. | |

(9) - There were eeveral other. 1irhtﬂing flashes’ within & distance of
‘two or three milee. and within a short epace of time before and after the
;accident._ " . | B
” (10) The thnnoeretorm was’ accompanied or 1nmediotely followed bJ

rainfall of axtraordinary ihtensity, the heavieet known in the neighborhood
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"}in‘eoveral'years.
‘«'7“%{11)5 The‘descent of the aircraft.began'approiimately at the tiﬁe'cff 
atite entering ‘the aroa-of intemse rainfall. = . . . RS v

& uu 01 - ‘ e
(12) Tno air through which tho cirplane was flying at the time ot _

.kthe eccident wos turbulent. .. 'ﬂ" '..' RRREAE ‘"f«;;
(13) .The .airplane did not spin or underbo any eubetantial laternl -
w'deviation fron its course d.urinb its descent. 'i; ‘. - |
| (14) At some time during the descent the freﬁellefs'eere turniig at -
feubetnntially rhove their rated speed. .__. | e .  (
| (15) The epeed of the nircraft et the 1nstant of striking the ground
Waperonched or excoeded 300 miles per hour. ' | t
- (16) Thie epeed could have becn reached in a etendy descent f;om ,.;,
:feruieing altltuﬁe nlonb a path inclined 30 degrees to the. horizontul._
: - (17) - The aircraft at the tine of take—off was loaded very nearly.up '
'v:to 1ts maximun weight linit, but was clearly within that linit,
(18) The center of gravity of the airplane was 1n an intermediate
;Apoeitlon and the nirplnne would hrve had etrongly poeitive longitudiual
. stability as a result. ' | |
(19) ‘To maintaln: a path angle inclined ae much es 30 degrees to. the
J horizontal or any steeper engle, it would have been necessary to naintain;
f a eteady pressura of at loast 4 pounde against the control columns. or.
B to jan or block the controls in a fixed poeition. . _ \
(20) The altitude and poaltion of the airplane at the tine of the
" firet 1nd1cotione of trouble was such that if the difficulty had been a

<~‘power ﬂlant failure the nilot could hnve turned back completely out of



the storm area and nade a forced landing under reaaonably good conditions.
“(21) Power plant failure had no cousative relation To the accident.v
(22) Tnere was no structural failure prior to, striﬁing tﬁe grdund..
(23) Inmgdiately upon impret the fuel carried T the airorafﬁ (nbout
400 gollons ot the time of atriking the ground) caught fire and burned 5 
with great rapldity. This was nccompanied by an 1mmense bursp of flam?af
and’ the production of rapidly rising currents of air. N ‘H
f . (24) Individnal parts of ‘the aircraft continued to burn for some
minuten "bofore being conpletely extinruished by the rain which had ita
full intensity at the point Of impoct. o g
(25) The papers and nieces of cardbonrd found at distances up to i
1—1/4 milea back alonp the fllght path fron the point of irmact were carried
thoro imaedintely after the accident by violent rising currents of uir g
cauued in 1arge pnrt by fire following 1mpact and a libht weaterly wind.
W'“”'5(26) There was o fire in the aircraft prior to inpact. . o
{”'~ﬂf(87) There wna no sabutage. ',"’ o o
| (28) ' The airplane was not actually struck by lightning. | 5 '
(29)“ The eirnlano was. in sonie fnshion rffécted or the pilots dis-:,
-ghled, by somne effect 1ncidonta1 to- a etroke of liﬁhtning, euch as its
mechanical effect on the airplane, or acoustical ahock. concuesion. or ;

'u.-'

optical impairment of tho pilota.;‘_



In view of the absence of persuasive evidence that the. accident was cal

.7. by structural fallure of the airplane, mechanical failure of 1ts motors, fire,

| heavy rainfall, or ssbotag e. we are left with turbulence and lightninr as the
e:twc najor poulibiiities on the prelent record. WhilJ 1t has been found that
the airplane nas flyinp through turbulent air at the tine of the accident it

‘-fseene highly. iuprobable that turbulence alone could acconnt for the 1css or‘ oy
| 5000 feet befcre recovery oi level flight, It is possible,;cf_couree;lthat

involuntary interference hy‘the.Jnmp.seat occupantt who may. have been thrown

,f;intc the cockpit, could have accounted for the'inability of the pllote to ree"

¢ain control once it had been lost, (The Board has hnder consideration a regu-

"fl'laticn prescribing the technicel qualificetions of any person who nay be per~

%:;.mitted to. occupy the Junp seat.)

| ‘Especially in view of the absence of persuasive evidence indicating any
,-other probable cause of the accident we are ﬂreatly impressed by. the evidence
B of the coincidence of the lishtning flash. seen to be.in close proximity to the

'f?.*airplane and the immediate descent of the airplane, . Nor is this impression

;ﬁﬁ‘altered by the fact that all-netal aircraft are commonly struck by 1ightning-’

f'ﬁﬁ with no injurious results end that the character cf the 1ightning discharge.ae

9 “*'well as ite effect . upon the airplane and crew, in. the present instance nust be

-

'”‘c'regarded_ae‘ah,entremely‘unudual occurrencq.

4 Probable Cause

Upon the basis of the foregcinr findinge of probable fact and the entire :
record in thie investization, we f£ind that the probable cause of the accident
to0.airoraft Nc 21789, which occurred at Lovettsville. Virginia. on Anpust 31.
:i 1940, was the disabling of the pilots by & severe lightning discharge in.

:‘fthe immediate neighborhood of the airplane, with resulting loss of controli
.- . . ‘| . 4: - } i : :"‘.\‘r
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CONDUCT OF INVESTIGATION

.l

" An accident involving aircraft NC 21769, while noeratin@ in

I XN

:{sohedulod eir oerrier sexrvice as Trip 19 of Psnnsyifﬂnie Oentral g

ﬁ;Airlines Gorporation, occurred in the vioinity of Lovettsville, o

?fVirginia, on Aupust 31 1940 at aoproximately 2 41 p.m. (EST),
hﬂ;resulting in the destruotion of the airplane and fatal injuries to .5

: teveryone on board. Phe accident was renorted to the dispatch office?

5:of Pennsylvania Central Airlines in Dittsburgh at about 4 55 p.m. byf
;Ea rosident of Lovettsville, which report was relayed to personnel or'
‘ff""the_ civil Aeronautics Board a\t B4 pan, (is'r)._ | T

Insnection end Preservation of * -reckage

\
Immediately after receivin' this notification, the Board initiated’

'and secured the servioes of the Virpinia State Police and the offioe

‘of the Sheriff of Loudoun Gounty, Virginia, to assist in guarding it( o

These investipators, who remained on duty throughout the night were

'joined the following morning by additional investigators end the instec-

'tion of the wreckage wag oontinued.

After a nreliminary examination of the engines, propellers and radio

k4

";;equipment, it was deoided that disassembly of these parts would be neoes-f

5*'sary in order to make 8 oomplete inspection., Sinoe it was. practicable

1 ( .

. to0 disassemble and insoect these parts only at a.shop esoeoially equiptedi

e

for handling this tyne of equipment Pennsylvania central Airlines was

&



;

directed to remove the parts to its overhaul shop at Pittsburgh which
offered the hearest facilities available for the purnose. The parts

were removed from the scene of the accident and transported in a -

C— =

'Pennsvlvania Central Airlines truck at th7 directien~of the Chief of .’
the Investizatioh. Division of the Board, '

The Ohief of the Investipation Division of the Board authcrizedA
_the starting of the disassembly of these parts under the supervision Bk

4

of a maintenance inspector of the Civil Aeronautics Administration

‘since the Board's power plant‘technician had been delayed in arrive-

ing in‘Pittshuréh Trom Dayton 'dhio; The power section of the right )
engine had been partially loos;;ed;before the arrival of the Board's;‘;
.technician. He then supervised the comhlete disassembly and inspec-:
tion or all parts. Subsequent to this inspection, the-propeller and
parts of the enpines were shipped to the National Bureau of Standards,
Washington, D. C., for further inspection and study. -

Since the remaining parts of the airplane wreckage were strewn over&

f, a 1arge area, it was necegsary, after the position and condition of the

n; various parts had been established to pick them up and place them in .

i

‘- one group in order that they might be. effectively guarded, - This ﬂreckage

" e - - e

A

- was’ guarde by the Virginia State Pblics and deputy sheriffs for a period
rof ten days, and then removed to the hashingtonéﬂocver Airport, where it
now remains in the custody of the Board, | ' ' .

Public Hearin{ and Subsequent InVestigation ’

In connection with the investieation of the acoident, ‘a public hcaring

TN WP W A TS WP oy D e

1/ The engines and other partd were examined at the scene of the accident
prior to departure of the truck for Pittsburgh. Inspection subsequent

‘to arrival and the evidence obtained at the time of disassembly showed

the engines and other parts to he in the same. condition as when examined,

at the scene .of the acoident,. ;
16733



vas held in Washin-ton, D. C., on Leptember 6, 1940, through Sep-
tember 13, 1940, Fred M. Glacs, Attorney of the Board, presided
. a8 heaxing eiaminer, and in addition to the Memﬁers of the Beard,

4

the followiné personnel of the oafety Bureau of ‘the .Board partici-
pated: Jerome ‘Lederer, Director; R. D. Hoyt, ;seist:nt Director,«
Frank E.‘Galdwell, Chief, Investigation Divisibn; and Paul E.-Giilespie;g
Gnief, Investigation Section. " At the hearing'all'of the'evidence afaii+ﬁ_
. able to tne Board at that time was presented. One hundred and thirtydiﬁ--'
four exhibite.were introduced and eighty-five witnesses testified,in-; “
'cluding:witnesees'from the vicinity of the crash and experts in various .
‘ technicel subJects involved in the investigation.‘ _ | ‘  _.
| ﬁhiie'the Members of the Board, the Exeminer, and the representa- )
tives of the-Safety Bureqlwere'the only ones,designated to ask questionsv;\
‘.directi§ of any witness;'the presiding §xaminer, acting.under 1nstruction.
' nfof the Board, announced.at the opening of the hearing that any Person whe
i had any evidence, questions,'or sugreations toboresent for coneideration
in the proceeding miqht submit then to the anminer. A numher of suchw‘
 quest1ons and euggestions were uubnitted and at the close bT“the hearing
the Examiner announced that every question submitted had been asked- unless.u
the subject matter of the question had previously ‘been covered by the fw
.‘ testimonyyl In the course of the investi:ation, many suggestions have j3'
"been submitted to the Board orally or in writing, and all have been -
'carefully considered. $ M&$u? '."ff}

Since the conclusion of the hearing, the Board and its staff haVe

continued the investigation. Reoorts have been sought endwreceived

from the National Advieory committee for Aeronautics the Bureau of

r

Standards the Army Air corpe, and the Fedeﬁal Bureau of Irveetigation
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"on technical questions arising out of the investigation, and additional .

. witness statements have been secured. Most of the witnesses from whom'

-4

such statements have been obtained had testified at the public hsaring,

,but a consideration of their testimony indicated the neoessity for

., e
securing more detailed and specific_information from them. In addition,'

. other witnesses who_had'not been discovered by the Board's investigators
':durin@:the limited timelbetween the.accident and.the public_hearinglwere

“Aable to give statements pertinent to the issues involved in the investi-
.‘kation. The testimony contained in these technical réports and'supple{ T
. mental witness statements will be discussed later in this report. “f,ﬁ;ig'

Ucon the basis of all.of the evidence available to it at-this time, '

_the Board herewith makes its report in accordance: with the provisions, L

,of the Civil Aeronautics Act of 1938, as amended.
-', _ IT

SUMMARY OF IVIDUNCE SRR 8

. - ' ¥ . i

There follows a summary of the evidence available to the Board at‘=

3this time. This summary is mede without comnment . An analysis of the O
. . : ) oy

Enevidence-is made under ?art;IIIvof this report, L

‘Adr Carrier -
Pennsylvania-cehtral Airlines ‘a Delaware corporation, was operating
"at the time of the accident as an air carrier under a certificate of public
convenience and necessitv and an air carrier 0perating certificate'issued
‘ pursuant to the Civil Aeronautics Act of 1938, These certifiCates authorized

it to engage in air transportation with resnect to persons, property, and

. mail between various points \includins Washington, D. Cey 1nd Detroit

"Michigan, via Pittsburgh, Pennsylvania, Akron, Ohio, end cleveland Ohio.

16733



Aircraft Personnel
, S v ' : .
\}g\ On the flicht in question the crew consisted of C>itain Lowell V,'!
h\ . \ » ’:.'f .
Scroggins First Officer T *ul Moore, and Flight Hostess hargaret '?m

., e

0'"son. In sddition. John BeuStaire, Jr.,‘sesretaryrto the District

Traffic Monager, was occupyinc the jumn eeat located just behind the ,*E

f nilots' geats.,

Captain Serogs ins had accunulated a total of 11, 442 hours flying .

O

‘time, of which 619 hours weTe in Dou;las DC~3 type airplanes, His "

last physical examination, required by the Civil Aeronautics Authority,

! -r‘.

was taken on Jtue 2€, 1940 and showed him to be in a satisfactory
'f thysical condition. ‘A umber of pilots who hed flown with Or rtain’
Scroggins testified that he was a comnetent pilot who kept himself

‘in excellent chysical condition, Tirst Oriicer Mrore had accumulatedff;

. 0
EEN SN

‘a total of 6 018 hours flying time, of which 219 hours were in DC-3 T
tYpe airplunes. His 1ast physical examination, required by the Civil
Aeronautics Authority, was taken on June 25, 1940, and showed him to T“

be in setisfactory vhysical condition. ‘Both airmen were possessed ofii

)

, the required ratinrs and certificates of competency for the flight and

o equipment involved.A Miss Garson of Pittsburgh Pennlevania, wes

[

employed by Pennsylvanie-central ‘Afrlines Corporation on May 28, 1940,

'} and had served as fliﬂht hostess since that date, Mr. Steire's eX~

" r .
' perience was all of a clerical cnd administrative chsrncter, not :

. . }

‘ connected viith the actual operation of aircraft. Hs hagd been employed

.
0,.

by Pennsylvania~0entra1 Adrli Lc on August - 26 1940, o

&

Description of nircraft_gnd Fquipment Prior to Take-off
[

Aircraft NC 21789 OQerated on the flipht was a Douglas Model - S—A

manufactured by the Douplas tircraft COrcoration of Santa Monica, Calif~



e o
ornia.- The airplane was received from the manufacturer by the :
Pennsylvania=Central Airlines Cornoration ‘on May 25, 1940. It was

ipowered with two Wright cjclone enrines Model G-102-A, eech rated
at 1100 horsepower for take off;and was equipped wiqn Hamilton Standard
.constant specd hydromatic fu -feathering propellers, ll feet 6 inches
t'in diameter, Hub Models 23 B 5 and Blade Models 6153A. This type of air-
craft, equipned with engines and propellers as above described has been
extensively and successfully used in commercial air transportation in thisi
:icountrv and abroad for a number of years. . . e
; | The records of the comnany show that the total rlying time for
Q aircraft NC 21789 and its engines and propellers at the time the airplane
left.the Washington-qoover Airnort on Auguet 31 1940 was 565 hours. and |
, 54 minutese The overhaul period on this type engine prescribed by the |
. Anthority for Pennsylvanie-central Airlines is 600 hours.
' The airnlane arrived at: Washingtonéﬁoover Airport at ll 00 GeMe 'v"“

.

1¢on Saturdey, August 51, 1940, fter havina completed a shheduled flight
from Detroit’ Michigan. Nothinp unusual vas reoorted concerning its
soperation on this trip nor had’ envthing unusual or any mechanical defsot
,f‘or ndJustnent of more than a minor nuture, been reported with respect to _
:‘any previous trip. - |
rollowing its arrival in Mashinrton, the airplune vas serviced withll“'
‘i gaeoline and oil and was given a routine "turn-around" inspection. This
' inspection consists of a general visual examinstion of the airplene, |
‘especielly of the nropellers winp and tail surfaces, and the controls
.'which are visible from the outside, and the testina of the controls,

'engines, instruments, and radio equipment. In addition, ‘the ‘interior of -

" the airplane is cleened and the outside surfaces wiped orf., The record



_shows that nothing unusual was discovered during the course of this inspec-

tion.
~ The airplane had been given the routine insnection to which it is sub-

,jected after every 60 hours of flight time on August 30 1940. This inspec-

tion 1is much more detailed than the "turn-aroand"'iﬂﬁoection and the reoord

'

‘shows that nothing unusual was discloseds - L .
> This model aircraft and its equipment had been approved by the civil
iAsronautics Authority for air carrier ooeration over routes flown by Pennsyl-

vania-Central Airlines with &n approved standard gross'weieht'of 24,546 pounds.
” While the airplane had regular seats for 21 passengers and a crew of three, the -

company was authorized to carry an additional member of the crew, observer,
S or company employee in a Jump seat located in the aisle directly behind the
‘"pilots' seats. The record shows that at the time of departure of Trip 19 from

"Uashington, the gross weight of the airplene was 24,372 pounds, including mail '

cargo, 460 gallons of fuel, 40 gallons of oil, 21 passengers-/ a crew: of three,'

and a company employoe riding in the jump seat., The location of the center of

~ gravity of the airplane at the time Of take off was 23% of the mean'aerodynamic :
chord of'the'wings. RO
ST TheFugny o -

\

Trip 19 was scheduled to leave WashinetonéHoover Airport at 1s 501 pem. (EST)
‘;on August 31, 1940, and in accordance with repular company procedure, was

'*cleared by the company dispatcher in Pittsburgh, Pennsylvania,’ prior to de-

¥

parture. The clearance was based on current sequence weather reports United

_ States Weather Bureau forecasts, and a trip forecast made by the company meteor:
\

apologist. The pilot's flight_plan stated that he would climb to an altitude of
'GOOb.feet,;cruise at 6000 feet\oVer Martinsburg, West Virginia, and Frostburg,:

“Maryland, and descend to 4000 feet .over Scottsdale, Pennsylvenia. The flight .
vas cleared to cruise at 6000 feet by the Airway Traffic Control Center at
'Washinéton. Instructions as t0 the epproach,and landing at Pittaburgh ‘were to

_/ List of passengers is shovn in’ Appendix A.

[N



be given the pilot from Pittsburgh after he had reported his position over
Scottsdale. The estimated time of arrival was 3:30 p.m. L
The weather forecast made by the United States Weather:Bureau for the Wash-

ington-Pittsburgh area for the period 11:30 d.m. to 7:30 p.m. was available to
the pilot prior to teke~-off and the record shows that jhe forecast, together with
sequence weather reporte, was examined by the oréw‘prié? to preparation of the
flight plan. The forecast predicted that overcast to occasionally broken olouds
would exist from the mountains eastward, with scattered showers through the
mountains and some mild.thunderstorms in the afternoon, Winds aloft of 20 to

30 miles per hour at 250 to 270 ‘degrees were forecast_/ |

The trip departed from the ramp at Washington-Hoover Airport at 2:05 p.m.

" having been delayed awaiting a local passenger. After taxiing out to the take-
"off position and running the engines up preparatory to taking off, the oil gauge
"‘for the right engine showed that the oil pressure in that ongine was below nor- -

" mal. The ailpplang was ‘then taxied back 0 the loading ramp where,.at. .the request

?dof the pilot a Pennsylvania-Central Airlines necnanic made the appropriate ad-

5_justment to ‘the oil filter to relieve it of any asdiment which might be interfer-

: ing with the oil flow. After this mechanical adjustment-/had been made the co-
pilot ‘indicated that the oil’ pressure was normal -and the airplane again left

'ramp at 2:18 p.m. and following a rTun-up of the engines at the end of the runway,

took off at'2:2L pums ., S ~ - R AR

- At 2131 Pels, Trip 19 made the following poeition report to the Washington-

Hoover Airport- NS _ , v

"Trip 19 Herndon fan-marker 2:31; 4000; climy'ing, centact " |

_ The airplane- crashed about 2:41 p.m. '(EST) &t a point appreximately 2—1/2
miles west of Lovettsville, Virginia, and appreximately 25 miles northwest of

;:the Herndon fan-marker. The crash occurred gbout one-half mile,east of the

" bage: of Short Hill and approximately 5 milee~to the right (i.e., northeast)

1?of the on oourse signal of the northwest leg of the Washington radio range at
;an elevation of about 550 feet‘above sea level. The terrain in the immediate
, vieinity is rolling and consiets mainly of farm land interspersed with wooded

areas, Short Hill is a ridpe, the crest of which rises in,the neighborhood of
Lovettsville to 1300 to 1500 feet above sea level .and to about 750 feet above )

. the level of the terrain at the point where the accident occurred. This ridge

”which extends about 15 miles in a generally north and south dircction, is the
eastern most of the major ridges of the Blue Ridge Mountains

'_/ See Appendix B for weother analysis, official Weather Bureau forecast ‘and
= -hourly sequence reports. C g e
"4/'To be discuseed hereinafter on page 52 T N



Gouree and Po‘éi"trio'n of Aircraft’
Immedia_tely_l’rior to _the Accident

While no further report was received from the eirplane after it report-—
od over the Herndon fan-marker,% num‘ber of witneeeee living near the Boene
of the accident teetified ghat thoy ee.w an. aix:rnl.ane-‘within the last ;t‘ew
minutee priorf to the craeh which they believed to ‘be the one which wae in- b
volved in it. e e e F s e I

Mre. Dorothy Everhart testified that ehe wae on the ‘oack porch of her |
home just eouth of Isovetteville and approximately 3-1/3 miles east of the °
scene of the accident when ehe eaw an airplane proceeding normally in a
northweeterly direction toWard Short Hill. the northern portion of which
wae at that time obsoured. by dark etorm cloude. She was loolcing in a eouth-
weeterly direction when ahe saw the airplane and ehe watched it proceed |
directly toward the eeorm.‘ Bhe etated that ehe wae momentarily blind.ed. by
the brilliance of a lightning flash "Juet & llttle bit. ahead" of the air—
plane and loet eig,ht of it Shortly thereafter she hea.rd. a “low rum'ble", of
rriﬂ.huncler and. after e £ew eeconde an "awful roaring“ She teetlﬁed that e.ir-
plenee paesed in the” vioinity of her homo quﬂ;e frequently end that thie one
wae ”lower than most of them go“ Ae ehe watched the airplane she d.id. not
hear its motore 'but ehe was ‘sure that the “e.wful roar" which ehe had heard
af\‘er the lightning flaeh and the rumble of thunder was the eound. of the air-
plane. Bhe furth.er teetlﬁed that at the time of thie occurrence it was not
raining at her home but tzhat ehortly thereafter the etorm which had. 'been in
the vioinity of Short Hill “came ‘on over" She deeoribed it as a very 'bad.

- etorm with lightning. some thun&er. a.nd extraordinarily heavy rain. but no

i

" wind., 8he teetified. that when ehe ﬁret eaw the airplane the black clOud.e

¢

_j See Appendix E for radio meeeagee in conneotion with the flight.

_6_/ See Appendix O for a map of the I:ovetteville ’area ehowing the eoene of the
! aeoident and location of the wibneee,ee. VT CEevL
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obscured the mountaine to the weet and northwest but that she could see blue»’
; eky toward the eouth. . :; L o
| After the hearing investigators for the Board further queetioned"/
..Mru. Everhart ae to the weather eonditionu during'tngt dey prior to the a0~
oident. She stated that the eun had ‘been, shining off and on during the fore-l
;noon‘end early afternoon at her home but that the sky was overcaet'when ghe
_ Baw the airelane,paee. Mrs, Everhartvteatified'that another stroke of lightn
j Aing had preceded the one she saw while watching the airplane and she’ ‘believed
that - the former had etruck the chandelier in one of the rooms of her home. |
: After this had occurred ehe turned off the electricity in the house and went
“out on tne'beck eorch. She said that it Wes while ghe was on the ‘back porch
. that she saw the airplane and the flash of lightning which blinded her. With

the assistance of the investigatore as described in Footnote 7 she estimated

: that the time intervening between the eecond lightning flaeh and the

_/ A number of witnesses reeiding in the vicinity of Lovettsville testified
at the hearing that they had seen an airplane or heard sounds which they
~ believed had come from an airplane in that vicinity at sbout the time of
" the accident and which they sssociated with it, After a consideration
of their testimony subsequent to the hearing, 1t appeared that it would
' be in the interest of a full and complete investigation to secure more .
precise statements from them as to the weather conditions on the day -of -
" the accident, the position ahd altitude at which they had seen the air-
. plane to which they referred, and the time intervals which elapsed be-
.- tween the various events or sounds to which they had testified, such as
. the stroke of lightning, the sound of thunder and the sound of motors.:
" For this reason investigators of the Board called upon these witnesses
again, took additional statements from them, and in almost all cases at~
. tempted to assist them 11 estimating the elapsed time during particular
_periods in question by having them retrace the movements they had made
- during those periods and recording the time with a stap watch. .In order
. to detarmine the position at which the witnesses stated they saw the air-
" pleane, they were recussted to stand at the place :at.which they were:stand-
-, ing when they saw it and indioate as best they could the point at which
they had seen’it, Then, through the use of a transit, the investigators
. ;deternined the direction of thie point from the witnees and ita angle '
~ above the horizontalo R LN S P SR '

16733 c »"-'.f-’f‘*:f KRN ,;q..'- -;.‘i.
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beginning of the "rearing noige! waé 7 seconds. The point-deeignated.by<her

‘a8 the one at which ghe had seen the eirpiane just before she was momentarily

)

blinded by lightning was 3-1/2 degrees above the horizonta13on?a-beafing'of :

266 degrees magnetice ' T S i

& o 0r Lo
Mr. Oarroll McGahn testified that he and his son were standing in the

yard of their home located about 4-1/4 miles séutheast of the scens of the

~accident and approximaﬁel& 4 miles to the iightvof‘the on course eignel'of :

the northwest leg of the Waehingéon radio range when they observed aﬁ alrplane,

‘pass over: flving in a northwesterly direction. He gtated that the airplane

‘wae proceeding normally at about’the altitude at whieh he uaually observed ,;.

traneporp airplaneapase over flfing in a nerthweeterly direction. His‘atten-'

“tion wae‘particulariy attractedlto the plane ‘because it_was‘proceeding-direct; :

ly towerd the dark storm clouds!then in the vicinity'of-Short Hill, Ag the

airplane appreached.the storm he saw a sharp "streak of lightning" which ap~ -

“‘peared "diractly ahead" and "in'line" with the Aairpla.ne end eaw the airplane .
8o "etraight dewn“ After starting down, the witnees stated that the plene -

‘fmade a roar! which was dietinetly heard by hinm end his een at the point where ,

‘lthey were etanding. After the roar had etopped, he heard a "rumble" of thunder.

- there,

' He then ran to ‘the back ef his farm, thinking that the airplane had crashed o

Investigators fer_the Board again questioned Mr. McGsha at his home .some

‘time ‘after the hearing and he explained in more detail hie'observatien.of the
action of the airplane immediately foliowing the lightning flaeh. He stated
that the alrplane seemed to go straight down until it passed from his view be-

'hind corn growing on a lknoll located between the noint where he was etanding

" and that at which the airplane struck the'greuhd. He said that he could see

" the flat eurfacee of tha wings and the tail of the airplane above them. ‘In

enswer to queetions asked by the investigators he aleo etated that the eun had

‘been' shining at his place late in the’ ‘morning of the' day of the accident,ibut‘



that a 1ittle after 2:00 or 2i15 p.m. black clouds gathered in the northwest,
-heevy'rain appeared to be falling there, and the gh& overheadibecame overcast
to a point Just eeet of his home.. Althoughithe ;sin'etorq approached within
1/4 mile, the witseee atated that there was no,rainfeiivet his houee'that_
afternoon.. 'v% , P o |
‘. Questions were algo aeked of the witnese a8 Yo the flight path of the |
‘airplane he had. seen, The point at which he eaid he first observed it was al
moet direotly west of him (280 degrees magnetic) and at an angle above the |
shorizontal of approximately 80 degrees. The point indicated by the witpess ;
ee thet reached oy the alrplane at the time of the lightning flaeh vas at ad
engle of about 11 degrees ebove the horizontal on a bearing of 316 degrees
magnetic and the point at which it paeeed from view was found to be approxi—'
mately 4 degrees above th& horizontal.
- Mre McGaha's eon, Warren McGaha, corroborated the testimony of his
_ father. | Like ‘hig father,-he stated that-he often saw airplanes fly Over,-and
~ that this one was at Just about the seme altitude ae such airplanee ueually
flew. He aleo testified to seeing the flaeh of lightning Just ahead of the -
airplane and eteted that 1t immediately. "went right straight down',-

At the time the inVeetigatore were ‘questioning Mr. McGsha at his home,
. two large twin-motored airplanes similar to the one invoived in the accident
;}psseed over,:proceedipg in e-northteeterl& direction, one at:an altitude high~
_er than the other, Both Mr, McGaha and hie son were asked es to‘whether either
; of these airplanee was ab the approximate altitude of the one concerning which

~they had testified. They stated that the lower ome appeared to be about at

_ that altitude. Bubsequent inquiry revealed'that.one of these irplaupbfWQefjiﬁ?

‘Army B-18 bomber vhich had left Bolling Field, vWaahingto"
_enroute to Patterson Field. Dayton, Ohio, and the ‘other was Pennsyivanim
Central Airlinee Trip 7-1 which had departed Whehington for Pittsburgh at’

,_4359 pems Upon’ lnquiry the Army pilot‘steted_that,he was oruising at ‘abous



6000 feet eltitude at the time of passing in the vicinity of Lovettsville and
the Pennevlvania-*ﬁentral Afrlines' pilot said thnt he had just about resched
his cruilsing altitude of 8000 feet when he reached that area. |
3 Mrs. Fannie RidgeWay teetified that‘at about ‘2130 on the afternoon of
Auéuet Gi. 1940, she was sitting on the porch'ofsher nene which i3 approxi-
‘mately 3~3/4 milee eoutheaet of the scene ef the accident and sev en airplane
'fly over. headed in a8 northweeterly direction toward heavy etorm ‘clouds gather=
ed over Short Hill. Theee cloude ‘obscured her view of Short Hill. She wae
looking toward the south when ehe saw ‘the airplane. She paid 1ittle attention
to it eince, es compared with other airplanes which she had seen paee over. ;
there wae nothing unueual in ite operation either as to the ‘sound of the '
motore or the altitude at which it was flying. Mre. Ridgewey testified that
-after seeing the plane pass over she re—entered the houee and a few minutee
ftheieafter heard a "rOaring noise",  However, she wee unable poeitively to
?identify this noige, describing it only by the etatement that it eounded 1ike
?a "truck going down the pike". 8he etated that while ehe paw no lightning,
‘he 14 heer thunder. :
" Investigatore for the Board again questioned Mrs. Ridgeway at her home
eubeequent to the hearing as to the weather on the day of the accident. She
"Stated that the sun had been ehining at her home all morning end thet 1% had
"been’ very warm with verv littie wind blowing. At about 1300 p.m. ghe observed
| a dark cloud in the eouthweet in the vicinity of Bhort H{11 end it nppeared to
be reining in that direction. The point at which ehe said ehe saw the air—
plene was at an angle of 37 degreee above the horizontal ‘on'a bearing of 201 .
degreee macnetic. o - '1. dc' B
- Mre. Mattie Hickman teetified that she was etanding in the yard of her
home, which ie loceted about 2—1/2 milee eoutheaet of the ecene of the accident,

' when her attention was directed to ‘&n airplane which was flying much 1ower than

euch airplanet ueuelly flew near her hcme. She etated that the plane waa going
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: northwest toward Short Hill which at that time was covered by a dark etorm
cloud. ahortly thereafter ehe went to the house and while inside. ehe heard
._aq_unusual noise, &he was. unable to identify the noige precieely. etating that
1it “soundod like an old truck's The witnees tentified that about 10 or 15 S
minutes after the alrplane passed over, an unueually heavy rainstorm began but
that there was not much wind and she heard anly one clap of thunder.
Subsequeut'to the hearing, the Board'e inveetigatore again questioned
Mrs. Hickman and in the manner describved in Footnote 7 aseieted her 1n estimat-
. ing the elapeed time between the varioue evente recounted in her testiuony.
Hqucording to her statement she saw the airplane, saw lightning. peard'thunder
;end.tuen this unusual nolse. The time recorded wes 50 seconds between the
slent of the atrplans end the ligntning, 4 seconds botween the li'g'htining‘ and
?the thunder, and 12 eeconde between the thnnder and the unusual noiee. 1The
.;point at which.Mrs. Hickman eaid she eaw the airplane was at an angle of 36
f"degreee ahove the horizontal on a bearing of 301 degreee magnetic. ) '
| H, 0. Vincell testified that he was eitting on the front porcu of his hone.
which is located about 2.-1/2 miles ebutheast of the scene of the accident when
hxa attention was drewn to a large alrplane flying LY little lower than comnnx"_
He etated that he watohed the airplane proceed tOWerd Short Hill which wae then
‘.obecured by a dark storm 010ud until it "dieapueered into a fog", Shortly
_rthereafter he saw a "pretty eharp“ stroke of lightning, heard . thunder, and then
s "devil of & noiee" which he later descrived as a crash. Thin_king that the
' airplane was going to fall on his house, Mro Vincell ran. out 1nto the yard.
.*Teetifying with respect to the weather at thie time, he etated that it was
'.overcast at his home with a dark cloud hanging over Short Hill. The Hill wae
'ﬁﬁuhiteﬂedth,fog", Mr. Vincell stated, thet a heavy rain etarted ebout five or

| ten minutes after he sew the sirplane.
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After the heering:?the~3eafd's investigators again questioned _._;;_
Mr, Vincell and he stated‘thet the airplane was silver and.very bright;;.
He said that he could ses the landing wheels extended below, the airplane
and the" windewe of the oabin and that the: sound of the airplane as it iﬁ
passed over was smooth and nqt very.loud,awith no drumninge h~'f,-h*15u

' Mr,'chenleeiBailey teetified:that;he;eae standing near his.home.which

is leoeted en.tbe,weet.side of.3hort;Hill~abQut.ene-balf'mile.from ite .-
vage (the soeme of the accident is on-the east side of Short Hill, 2-1/2
miles east of Mre Bailay's home) when he saw what he described as a'-j;_
‘three-motored: airplane creeslovenxahort Hill :at & low altitude gein; vest
and make}n eharp-left turn back east.- He ‘stated that‘he'could,eee'the;;
lending wheels ef'the'airplane and noticed particularly the'revelving .f
prepeller\in‘the neee metor, Bhortly after: seeing this airplane turn
back over tbe-neuntain;:he.beard a loud roar of motege end.a crash, - He~ '
testified that at the time“befeaw-tbia airplane.e etdrm.was-qpproaehingj;
fiom’the~weetgl - i R R - |

Mrs. Lydia Jaeobe. who lives about 3600 yards west of the scene of-
the accident, testified that she was sitting in her home at approximately
2130 on' the afternoon of- Auguet 81 1940 when. she saw ‘s "flash of
lightning“. heard a’ "hard'clap of thunder“.aand then heard a neiee whioch .
‘she’ described s a "eiren" or “ecream"' 8he then went to the door. 100kh
.ing out’ in the directlion from which the ‘noise came . and eaw what looked ,f
like "a fire in. the sky! or & "a streak of fire" or"a burnt up building‘
floating through: the air',. She described the flame as. "blue looking"
Then an explosion occurred which Jarred her almost off her feet. She

‘testified that thelobject went through the air from southeast to northwest
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llanting downvard.. ‘At the time this occurred ehs statod that 1t wag

v'!

' raining harder than she had ever aeen it ratn before. r'{?‘-;i \agi
Accidant investigatoro for the Board aga1n¥qneationed "rc. Jacoba
after the héaz‘mg and she stated that' u naa 'me overéae‘h m day u tno
i vieinity of her home " and. eome, rain had fallen in. the morning.. whd inw ,‘
g voptigators also attempted to aaeist Mrs, Jacobs 1n estimating the timg
which alapsed betwoen the flaah of ligbtning and the erash hy haying
Mrg. Jacobs retrace her mcvements between those two eventa,s whe'time ot
reeorded was 10 seconds, "”l ? R
‘ Her eon. 'Garland Jacoba. tqetified that during this: torrantial :ain-;
atorm hs was sltting !n hip car'near thair home and saw 4 "bard atreak
L of lightning" heard thnnder, aﬁd thon g 1oud roar of motora "lika the
plano was taking a noee dive" LHa thought yhat the roar‘ofﬁmatorn conn

5 DRIELE

tinuod for es much s 30 seoonda.’ He 1ooke¢ in: the diraotiop ftom whiobz

.....

tho uound ‘oaime Just in. timo to see a gfreak of ;1re alanting:downward

towar& the epot at which tho airplane erashsd. He heard the oragh and

b

S
s
e,
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| o bxplouion.» -'-g‘i= AR P T ) ,qﬁwf”;f:jﬁ .w.fjrl., |

r'“" Mrs. Viola Thompsou. who lives about 4QO yarda west of thq soeng of

; tho aeeidont. estified that 8he was in tha kitehen ‘of hsr home ﬁgtshtng
the rain. uhich she deqcribed a8 being the hardest that sha hﬁd a;en in
Qoveral yaarp, when she heard a "terrlble roaring“ which sounded as 1f
it wtrc vary noar her homa, ehe :acognized ths sound as that of an airr
plane and. anring that 1t would hit her housa, ran upstaixq and looked'

put of tha window. lhn testifieq thnt she heard tha era&h:andA loud' :

1! J(/. _:
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:exploeion. and saw an accompanving blaze. '8he saw what she deecrib—‘t
ed a8 "valla of fire" rolling across the a}lfa.lfe, -and, corn fielde |
direotly ahead of the point at which the Ziégiagz orashed. .
Following the procedure previouely deecribed. investigators forb
_‘;he Board, who called upon Mrs., Thompson after the hearing, recorded
“‘the length .of the period during which she said she heard the roaring
‘nolse end the crash and saw the "balls of fire" as 19 seconds.
| Mr, Richard Thompson, the husoand of Mrs. Viola Thompson, etated
"that.he'was standing in the kitohen'of their home when he was etaftied'
 by'an Tagwful racket, the motor running:juet.about as fest as I thouéﬁt
"1t could run", He said that he saw the airplane paeeiﬁg by the houee'
: and immediately heard the crash, Both he and Mre. Thompson testified
" that they had not seen any lightning or heard thunder :lmmediately
:vpreoeding the crash. Mr. Thompson subsequently stated to inveeti—ya
gators of the Board that he had seen no fire around the airplane i
‘prior to the oraehﬁgl
The testimony of these witneesea ie conflicting in gome 1netancea

j'but it 1e set oul here without commont. It will be diecuseed in -
Part III oL thie report,

-

-‘Q]‘ The testimony of other witnesses from the Lovettsville eree'ﬁiil )
bo eet out under the section entitled "woather Obqervations"

Y



Lo '1 8—

Iocation of the Vreckage

.o

Aircraft, Engines and' ;'}_quipment
| Investigation conducted at the scene of the,acgident revealed that "the
airplane Wad struoc the ground on the eoge of an alfalfa field in a noee—down

;‘ attitude.' The character of the 1mpression made in the soft ground and the
Z.fact that the corn standlng about elnht feet high and about twelve’ feet behind
 the p01nt of 1mpact~was not affected by the passage of the airplane, indicated '
-lthat the angle at which the airplane struck was between twenty and forty de-
'grees to the horizontal. Tho 1mpression made in the grouniand the condition

ﬁ?¢of the. left w1ng showed thnt that wing was slightly lower than the other.

.‘\The form of the impression and ‘the distribution of the wreckage also. 1ndi— ’{‘

ﬁftcated that the headinc of the airplane at the time of impact was approximately

- 310 degrees magnetic, the course on whicn it would normally be’ flown st tha;fg .

‘flp01nt on the airuay ‘between Vashington and Plttsburgh. This conclusion-is
} .

'flfurther supported by-the fact that the directional gyro when found was’ jammed .

“iat a heading of 310 degrees. - o ' “ f . W o |

| The wreckage was tnrown forvard and scattered thickly over a distance

'eftof approximately 1000 feet, with isolated pieces even further. No parts

t‘of the airplane structure or power’ plants vere found behind the pomnt of
apact%/ The fuselage, except for the extrene rear portion, was disintegrated,'

”'and the area forward of the point of impact was showered with pieces of

.various sizes and shapes,

T

9/ Appendix D, attached hereto, is a sketch .shoving the relative positions
~of the major components of the aircrafb follcwmng impact.

i
l

| 16'733
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The engines and nose portion of'the fuselage plowed into the grouhd>£d
a depth of approxlmately 51x feet. The nose sectlon of bhe right engine,,
propeller hub, and one blade of the propeller, still attached o the hub, and
the nose section of the left engine, propeller hub, and two blades of.the ’
propeller,'brokeﬂ off at the shank, rerained in the hole. ”

The rlght‘andlleft landing wheels and landing geér‘wcre abﬁut 50 fegtl
bcyénd the point of impact.. The left ele&ator and part of the léft stabilizer

were about 150 feet forward of the point of impact and about 30 degreeslto the

,left. The right stabilizer, right elevatdr, fin, rudder, a poftion o* the left .

stabilizer, and the extrene rearward portlon of the fuselage to whlch they were
still attached, were about 150 feet dlrectly ahead of the point where the
airplane first struck the ground. ‘
| The power sectlon of the rlght engiﬁe'with'some'cylinﬁers and piétbns :
broken off was about 300 feet forward and slightly to the right of the dlrec-
tion of flight at the tlme of 1mpact. The power sectlon of the left gnglne‘;: 
.was about 325 feoct forward and slightly toithe_left of the point of imbact. N
”Portibns of the-réar'sectiohs and accessorlcs.of botﬂ'engines.were'strqwnu
(along the way. | v‘ ' | - |

The 1eft wing was about 350 fcet forward and sllghtly to the left of .
the pO’nt of impact.' The right w1ng was about 300 feet forward and slightly
to the right of the point of impact. Other parts'of the aireraft structure
‘were found near boﬁh wlnﬁs. Compalatlvely 1arge portlons of the foruard

,part of the passenger cabin were about 450 feet forward of the point of impadtf<1'
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: Picces of fuel tanks, nunerous parts of the aircraft skin and structure,
and parts- of the flaps Vcro strexm for a dn.stance of apprommatcly 1000 fect
.v.?rom tho poin'bvo:i‘ impact, - The ma jor portion of 'bho 1ci‘t ailcron, the tip of
which was detacned, was about 260 feet forward and slightly to the loft oi‘ '
the point of impact. All scats in the cabin and pilots! compartm'cnt viere
scattered over a distance of about 800 fect forvard of the point of impact:
Onc blade i‘ron the right propeller, which had broken off at 'i;hd é’ha’nk,

'_ was approxlmatcly 150 feet forward of the po:mt of impact. Anoth-ér blaﬁe'

| from the same propeller was approximately 250 fect forward, wh:.le the romain— ‘
inrf blade from the left prOpellnr was forward about 1800 feot and 35 degreos
to tho left oi‘ the line of flight.
R | The radio transmittor , receivers, and the antenna syétenis_ﬁere'scaffzerod
.6ver‘ a distance of abou’o 500 foeﬂ‘ forwérd of the.point of impac_ti N

Contonts of Alrcrai‘t

Almos’o all of ’ch\. contents of the. alrcraft viere strcwn forward of the

.~ point of :unpact. However s & numbcr of picces of paper bolicved to have been

in thc plane were found to the soutlnrest, southy, and southcast of the crash.

A ’ohrcshlng crew of ton mon were J.n a barn about 1~1/4 milvs southcast of the
“scono of the accident \-rait:.ng for the rain to stop when they heard a loud roar
of motors and, according to sdno of them, a crash. Shortly thercafter "bhcjr' '
saw a piocev of papér come fluttering down and one of them retricved if.' It
was found tq be a manila envelope m’.tn the name " Pennsyivania-Centrai Airlinos" .
| printed on ite It was burncd around the édgos. The time interval estﬁnlated" -
by the witncsses 'net\‘rcen the crash and the appearance of the envélope was o
from 2 to 30' nﬁnntes but most of them believeq it to have becn less 'bhan 5 .

minutes.
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Another'piece of paper, also burned around the edges, Vs féﬁnd
in a corrtield located a 1itt1e less than’s mile southeast of the soene
of the accident. The pieoe is about 3 1nches wide and 5 inoches long.
One of the Pennaylvania-Central Airlines flighé'o;ic;¥gtors furnishod for :_?v
the oonvenience of the passengers vas found in a stubble Pield about 7/8 |
1°f.a mile southenst of_the point of impaot, This flight calculator, which
weighs 11 of an ounoce, is'oompoéed of two'circular pleces of’ light'ourd- L
board, one ebout 1-1/2 and the other about 3~1/L inches in diesmeter, held
btogether by & pin through their noniers. IL v b&dlj soiled but not
 burned. Two Pennsjlvunia-Centrul Airlines passonger monifest forms were
.'found about 3/8 of a mile alnosé due south of the point of impact. These
v“form; are 13 inches long by 8 iéches adde, ond when found were folded
I once and were burnod around the. edges. Two othor passengcr manlfest forms '
were pioked “P noarbyb, These trore folded twico apd_burncd around the iiv

‘.cdgqu. . . _
A light plece of'oardbour;; upproximatcly 11 inohes'in length by 4 =

inchos in width, waa found sbout 1/8 milo sou{:};oo.st of tho point of impaot.

. It ves ldentified. os Pcnnsylvania-Contral Airlines Form No. 2,8, viith the

i.words "Sorry, this seat 1s oocupiod" printod “thoreon, This papor vias

burned around thc ocdgos, | B

| A number of plooes of papcr, all identifiod as coming from the wreckage,

_ wore found about 300 yards southoast of tho point of impaot. Somo of those

picoaa of popor shovod indicatlons of flrc, whilo othcrs showod none, |
Th? bodios of tho passongcrs and orew Wore ull found forward of tho

point of impact beginning at a. dlstcnce of' about 250 feet and oxtending
. 16733 . | |



; Alrcraft Struoturo o.nd Controls '

~ to about 12,0 feet. Soverzl timLpicocs, including £ number of vintches d'rrd'.

one ulc.rm clock ,'wdro found among the \'rreckagé. Thcy wore c.ll bo.dly dnm-

O

agcd, und only throo were in such conditlon os to show the timu o.t which

Y

, thoy ho.d stopped. One o;t‘ ‘these had a‘copped ot 9.39, oo c.t 2:b,o and tho __

. e
1 syl v A LT R

othcr a‘c 2:)4.2 . . , T

Condltion of the Wrookago o

. Folloving the :ln.spoo+1on of tho urcckage at the socno of tho accidont,

.. the remnins of tho c.irplanc structurc wero moved to the Wushlngton-Hoovcr

[}

Airport whoro ¢ more cormloto inspcctlon of nll parts We.s mz'de. All mo.gor

’ componont po.r’cs of the c.:Lrplane vore accounted for but bocause of tho lo.rgo

oy

erea over whlch numerous smell plCOOS of ’che wrcckago vioro soattered. i‘b ‘wos

. impOSB'.l.blO, undor thc ciroumstances, to prevont souvenlr huntcrs from carry-

‘ing some of tho st llcr fmg;nonts mmy. A immbur ufnptoocs soctckon ucw.

3 .‘wore subscquently recovorod..

B P

'rbrokon condltion, both tlros had bccn blown out by' impuo’c e.nd the right

SRR TN rl'.'n\‘
~»‘ R . R

(s'

The right end 1ef{: lundm'r whcels and lending geor woro in o bo.dly

w0 N
0

_-tiro Va8 pnrtially burnod.

Tho loft olovutor und tho rear portion of the 1e:£‘b stabilizor woro bo.dly

'dame.ged and a small portion of the fobrig on the elevo.tor was bumod :just

forwurd of tho ccntor hinge., The forwerd portlon of "tho left stubilizcr, tho

r:.ght stabilizor, vcrtlcal fin, ruddor, and the cxtrenc rco.r portlon of tho

fuselago ' oro still attached. The stablllzcrs ond vortieal i‘ln had upparent-

ly boen dmngcd 'by contact wlth the (rround followzng mpact. Theso po.rts

ho.d bocn thrown for\mrd obout 200 fc e’c from the point of impo.ct. Tho ruddor

' showcd vory littlo do.mc,e oxoopt that part oI‘ “the I‘abrlc had becn burnod ey —
" The trim tobs on thae elovctors wero in cruise posztlon, taking into oonsider-

~ ation tho distri\qution of the load carried on the airplane.



The left wing was badly damoged, It was broken in several places and

the tip was detached. The main portion of the right wing was intect bﬁﬁ

f, cabin were badly damaged, it was possible to determine with certainty that]i

" they had not been used.:

‘badly damnged. and"the tip of this wing was also detached. The left aileron

\" ot 0!’
was broken in’ two and othorwiso badly damaged.‘

The upholatering on some of the seats .and on the forward portion of the ’

.‘passonger‘cabin had been partially burned. Some of the seat belts were 1-'

broken in two, others had vulled loose at their attachment fittings, and |

\'} others were still attached to. pieces of the seat structure.

Although the fire extinguishers in tha engino nncelles und pasaenger

Y

A complete inspection of the renains of the control system showed tho

";; control columns and rudder pedals in the cockpit to have been badly broken

and”damaged, and in trocing out the controls.'many breaks were found. ;Tho

throttle and propeller pitch controls were found in full forWerd position

f#\.and bent over' the control column, The- ignition switches and fuel valvos were
-_,ifound in the Yonl position. Other awitches. valves, and coantrols wero so

' damaged as to make it impossible to determine their position et the time of |

impact.,

The instruments which were located were,” with the exoeption of the |

" gyroscopic compass, damaged to such an extont that no roadings,oould be

| taken, The front of this instrument had been dented so'asito'hold the‘coﬁ-

. pass card in a fixed position. Tho heading indicated was 310 degrees.

Such glass as was found, both cockpit and cabin, had been hroken into
small bits. ‘A great many small pieces which were found immediately shead of -
the point of impact'were»identifiod as having come from both the windshield

and cabin. windows, Some glass was also found from 300 to 400 feet forward
[ T
] | |

of the point of impact, . /|
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- badly damaged. 'The supercharger was broken off adjaqent”to the édp.sQrews

'1 Engines RS

The engines were badly damaged &nd broken. “The eﬁ%i?éﬁnééé'SSdtidﬁ~

" of the right engine, including the reduction ‘drive cear, cam, propeller - .

¢ w. 0 S
shaft and pinions had been sheared ofr and were 'in one’ group. “The rorward

end of the crankshaf? wes broken off just 'in front of the reduction drive |
gear look nut. 'The bolts holding ‘the stationary gear “to the front section
were shoared ‘of £, permitting the stationary gear “to revolve.‘ Th? reduction
gear drive splines ‘were. demaged when the reduction gear came off. Allgcyb
“linders were demaged and & number of ‘the heads broken"offa_ R f‘ |
‘Ihe ‘rear section was broken awuy from the power- case ‘and éllvpértsw;e#e

)

fiﬁhich held it to the main section. The power section of the crénk’case

L'(éteel)fwas badly distorted.. The master rod assembly and the internal.por-g

LY
"y

gy

’.

R LN

tions of the crankshaft together with the articulatlng rods; were intact l-

‘although badlv bent., The kelnet materlal in the master rod bearing was in

l

goad‘éondifion’ Hawever, the lead platinr on the master rod bearing shell

shn%é& 1ndibatlons of heat. THe master rod bearin" shell wns 1oos."mlja’

rod but thefe was no’ indicatl a-of galling.- The end ealrdiso e

[

“and & considerable quantity of ! lead from the master rod.ﬁearingsahad ros

‘depssited 1tself on the face of the seal disc, The end seal spacer was very '
badly damaged by ‘the forces resulting from the sudden,sybppage of the pro-
peiler:“xnuokle pins Nos. 2, 5, 6 7 and 8 were discolored ne@r the oil ;

rluta. The crankshaft main bearing journaI shoned signs ‘of ovenheating on
the inner side of the crank throw.' This indication of overheating covered the
RIFRRC S . : SRR T 2

entire length of the bearing surfaoe over en area”anproxinately 180 degreea

T S | e

4 .
: Ve oo Cel e S . v i "o

. : .
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‘around the shaft..' The sujerchargerimpeller was badly damaged and practioally
: 4

all of the'bledes hedobeenubroken'off. The thrust bearing vas badly broken,

E apparently due. to impact. ’; o & ~v;‘;£

.‘\\ Tha condition of the left\englne vas very similar to that of the richt
.eng;ne. ‘Inlfact, ‘the condltion_of the master‘rod bear;ngs,_the orankshafts, |
inuckle pins, impellers, und‘gg;rs from the two‘engines were §o0 neariy iden~-
 tical thnt it would be'almost impossible to distinguish between them.

Both engines showed metal to metei contact between the master rod bear-

' 1ngs and the crank pins, the oil film usually separatlng them apparently
 rhaving broken dovm. .The National Bureau of Standards, after examlnation of o
the engine .parts sent to it, reported that no evidence of mechanioal struc-

tural or fatigue failure or lightning strike prior to impaect had been found. )

‘}:’éropellers‘ '

| "Upon"disassembly of the right propeller it was fonnd.thEt the doneseotion
"was.not badly'damugeo except that.the breuther>oan had been broken off;'.

'The piston and rotating cam assemblv wes intact and not bedly broken, - ”he -
gear segments of all three bludes had been split at a poznt near the hth

' 5th, and 6th teeth from the low pitch ond.‘ Tho condztlon of the beval blade
rocoes indioated that heavy loeds had heen‘upplied; Severel‘of the rollors
:stiil remaining in the retainors were split, Craoks were apparent in the.s

: : , i
"micarta barrel blocks at the shonlders. The blade butts from which the two

o blades had been broken of f were 1ntact at the hub.' These two blades had also

been fractured near the tips pbarontlj by 1mpact.l "he one blade remaining

-with the hub was not fraotured bpt showed irdications of power bends. S
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. The dome of the left propeller had an impression 1n it about six inches
in diameﬁer, upparently causad by impact;‘ All thres blades of thls propeller
hud bean broken off closa to.the shunk. Two blﬂdﬁﬁ hﬁd the tips torn off
and were otharﬁise hadly bent and twnsted.‘ The thlrd blade was locatad soma
1800 feet from the point of impact-and while it vus intaet, 1t ves quito |
lbadlv twisted in the form vhich would indicute a pover bend.‘ The geur sog-
ments on all three bladss of the left proneller were split in the sams way as
those on the right. Tho rotat1ng cems on both nropellers had stopncd in ¢ )
position wh;ch would indlcato a pitch ungle of tho blades of wbout 2h dogreos. '

Thé Nutional Burcau of Standards examined the propellor pq:ts_gpd re-

ported that thore was no evidence of mochsnical, structural or fatigue failure

or lightning strike prior to impact.

" Radio Equipment

. All'rddio equipment, 1ncluding‘recaivars, transmittor, Accessoriés,.and

x-antennne systems ves budly dam&pod. Careful inspedtioﬁ feiled to reveél any

arcing or burning effcct which might ba expocted from a lightnlng strike.

Tho anti-stutlc disohargc certridec had not been discharged. Tho anti-static

“'loop antenna wes udjustcd in tho enti- static nositlon (pnrullol vith the fuse-i

. lage). Tho loop tuning diul ves tunoed to the Richmond radio rango—ﬂ/: Minuto

inspootion of all wiring did not indicate wny burning or fusing. Only ono of

' the pilots' radio hoadbands wus found and it wus budly twistud. ono oflthe
radio enrphones wcs found. Thuso ?urts; composod of herd fubber; maylkgvé

completely.disintagrated at tho time of impact;

#

lQ/ Thoe ovidence shovred that & compuny mochenic et Wushington hed tuned it
- to this position prior to daparturo. .



anther Obsorvations |

As o have stated previously, the ueathor forecast predicted overcast

to. occasionally bcroken clouds from the mountains oastwardj.'ith scattered

€an A
showers through tho mountains and sone nild thunder storms to the oast of

tho nountains.

. In addition to .the Iovottsv111e mtrosses, whose testimony has been set

out previously, a number of other mtnosses tcstif:\.ed at tho hoaring y OT.

\

_,test:i.mony of the residents in tho v:.c:mity of Lovettsville presonts a consis— \

tont picturo of’ the 1.oathor conditions in that aroa at tho time of the crash

. as observed from the ground. A rain storm vas pass:m'r over Short Hill which

several 'describod. as extraordinary in its intensity.

‘ning . in connoction with tho storrl, thoy recallcd a violent flash of lightning

and thc sound of thunder vhich vas irmcdiately i‘ollowed by an extraordmarily

'loud roar of motors. Somo of theso: vitnesses in the :Lnnnediate vicinity of tho
‘; po:Lnt of inpact tostifiod that tho loud roar of motors vias followod by a

erash' or iblagth, » f‘-(.. RN

N, '

N somothing ha.d droppod from tho sky“ Ho computed the elapscd time between

A

N

: of the accident wvatched the storm uith "rolling and tumbling" clouds come

"across Short Hill. Shortly thoreafter it bogan to rain and then ho saw a ,

"torrific striko of 11ghtr'ing with a very loud oxplos:.on like thunder" One |

ninute and tventy .seconds later he heard a "torrific racing of engines like R

BEREN

| gave statemonts after the hearlng, »fl‘bh respect to the actual .reathor con~

 ddtions oxisting on August 31, 1940, in the vieinity of tho accidont.'»Thc e

A number oi‘ those witnesses ‘stated that ,2While they had not noticed much‘ light-

Mr. I. W. Baker s Who livos about 3—1/4 miles almost duo south of the scene
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the lightn:Lng flash and 't.he sound of the engincs by retraclng the movemonts ‘
he had made during thn'b perlod. He 1atcr found that. this stroko of lightning '
vhad struck and damaged his barn and had shattqrod thg butt of a riflo which
had been sta.nding inside the barn. . ' ) o ‘
_ Aftcr the hearing s invostlgators for the Board questionod Harry E.
‘Bvcrhart vwho lives about 1-1/2 miles southeast of the scenc of thc accident. -
' 'vHe stated that at about 1: 30 P.Ms he noticod a dark cloud on the 'frest sido
of Short Hill coming towa.rd the” oo.st. At that time it was overcast over his
;, " home but fbo the east broken clouds appcared. At some time after 2:30 lPaMa
he asw a "fierce flash of lightninc" folloved inmiediately by a '"fairly“ loud:
‘clap of 't.hu.nder" and then he heard " a roaring of engines which vas 80
loud that it sounded as if it were over his house. By rctracing the movoments
) :he had made vhile these cven’os viere occurrlng, he de‘oermincd that ~l:.he t:.mo
| ‘which elapsed while he saw the flash of llghtn:mg, heard the 'bhunder, and the

N
roa.ring of enginos was about 15 seconds. ' , o S i‘ o

Miss V:Lrgic Montzer » who livos almost 1~—l/4 l’..llOS southcast of tho o

-scene of the accidont stated that a torrcntial rainstorn began near her -

I‘:hone a.bout 2 30 P.M. on tho ai‘tornoon of August 31, Sho said that a short .
time aftor t.he rain began she saw ‘a "bln.nding flash of lightning" an'd‘
:hmnediately thereafter hoard a "torrible crash" which "shook the house"
Georgo Pondlcy, a boy who was work:mg for Miss N-er*tzer on the day of the
accident y corroborated hor statcment vrbh respoct to ‘the 1ightning flash

| " and the crash, In addition, he statod thqt he was standmg with his hands.‘.'

on the zine top of a 'bablo in the kitchcn vhen ."the l:.ghtm.ng camo in the

N kitchen" d "stung mo throo tinmes beforo I could get thcm off the table" .
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Mrs. Loilu Shosmaker, vhose homo is loc&tod on the east side and right
L R

at the ‘baso of Short Hill about l/h milo wost of and somewh&t abOVO, thﬁ

sconoe of tho aooident, stnted thnt

torrontiq; gownﬁour bogan about 2 o'clock‘
in thy afternoon of August 31. Shé ‘stw some lightning and haurd somo thundor _‘
during the rain storm and sho Sfid that about. 2:&5 p.m. she hunrd b strange
”noise, so-loud thut sha put haq hands ovnr her ours.. Tha sound w8 ovor in
‘loss thun o minute., Sho’ stato that just uftar she hsord this sound tho vind

wis blowing “fairly strong" in jan oastorly dlraction from tho mountain.ﬁ Shov‘i

‘”noticed the trootops woro bendJng over.

"Tho racord contuins statoments by saveral pilots who wero flying tho .
l

'.hashington-Pittsburgh airwuy naur thu sceno of the uccidonh within o few

jfminutos of the timo 1t ocourro¢. IWo of thoso pilots werd oparuting

| Pennsylvuniu-Central Airlines Tnips 8 und 8 l, the 5r3r9§§hing o pqint

'fabout 10 milea south of tho. soeno of, the ucoidunt at purorimatoly 2:35 p.m‘,.

L und the lattor at approxim.tely 2:50 pom. Both of thase nilots stuted th&t ,.'
~with tho excaption of ubout two or throo minutos of instrumont flying shortly

" aftor loaving Pittsburgh thoy flow by visuul r=fsroncs to tho- ground approxi-

';mataly &5 far ts Cherles Ibwn, Viust Virglniu. As thsy approd 'd Churlos wan

,thoy saw a cloud formation which axtundod sevural ' ousund~f44€ ubove tho"

:,‘altitudo at which thoy ncro flyinc. Thev woro desconding % his point and el

. ontorod tho oloud formation Lt 6000 foot Trip 8 broakinﬂ\A

‘:ovorcnst at 3000 faet ubout fiv M'ilas Last of Luasburg, Vi ginih and Trip

v;f..

';Laosburg. Whon



hoavy rain while in thO‘OV¢rchstd' Whiie;irip 8-1 ekpcrionco§ no turbulence,
Trip 8 rapérted "sliﬂht choppinoss" Just'as ho broko duh.of thu‘overcust?
: Thora YO8 no praoipitttion‘ufter brcaking through tho clouds vost of Laosburg.‘
| An Amorican Airlinos pilot, oporating botvy un»Cigéinnati ond hrshingtan,
folloved tho snmo dosccndlng course ut ubout tho seme ultitudos, a«sing o :‘
.point ebout 10 miles south of the scon of tho acgident ut anproxim&toly
2:10 p.m. Ho raportod light ruin, light turbulonco, but no indicetion of ‘
irhtning. S | :
An Army uirpluno on route from Yright Flold Dnyton, Ohio, to Bolling
' Fiold hashington, ‘D. C., pussed cbout 12 mile gouth of tho scano of tho
: nccidont about 2:35 p.m.. Tho pilpt reportad thet aftor passing tho south:
lﬁg'bf ths Buckétowh, Ponns?lvrniu ~radio.runéc flying ut 5000 foeot ubova
83U levol on instrumants, heavy rein wnd oxtruordinarily rough uir conditions
'twore nncountercd. This condi tion continued until he omorgod from the over=
 ﬁi;cast et &n ultitude of 1500 foot Lbout fivo milos orst of Leosburg, Virginiu,
4:und 15 miles southeust of the scone of ths teciderit. 'He stutad thtt he. saw
- ?lightning to the north vhilo pzssing tho Lovattsville uren.‘:‘ |
Flight reports by other pilots which wore recaived in ovidance sorvo to
"'  indicoto vor thor conditions in thoe goneral arop south rnd southwost of i
” . Lovettsville oﬁ thu‘cfternoon of.August 3l. - A pilot fIVing u Luscombo air-
?  p1anJ dopcrted E.shington—Hoovor Airport ut ebout 12:09 p.m. on August 31
‘on routo to Los Angelbs, Cullfornia vith Plttsburgh s his first intondod
lintbnmodiéto stop.. This uirpldnaiWns'all motal, singlo-onginod wnd of
'nutural aluminum color with & rod stripo clong the fusolugo tnd uround tho

nose.. Tho flight wes to bJ m..da sololj by visuul rofcrenca to the ground
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5'und nét ﬁy instrument navigutloﬁ; Ho statad that ho ancountarod an ovgrcgst
condition with tbout « 1500-foot coiling in tha vicinity of Lovsttsvillo,-
1Virginia, snd could soe n lel dofinad front of Q, thgpdorstorm 4in thu b
mountuins to Eha woshw H' vus unnblo to soo the northorn limits of t??,f
Jthundorstorm ereq but ho estimatcd thst it extondod zbout 50 milos to tho
Hvsouth of him.; Ho e.ttompted to skirt ﬁho storm Lres by g01ng north but
finully wvas forced to lund n; T MlddlotOWn, Mcrylend, £t tbout 1¢:5h p.m. dﬂO
H‘to low coiling and poor visibllity. Ho tqok off ¢ guin at 1 2 Qdelle und ro=-
.turnod to Weshing cton, urrivin~ t ubout 2 05 p.m. This pilot agtin don.rtod ‘

S
, Washington-Hoovor Alrport lt 3:21 p.m' (EST) H> st~t0d that ho oncountorod

o sevaru storm in thc viciritv of Laubburg, Vlrglnit; hnd flew undur tho .u'
'”clouds to the vicinity of Hillsboro, Virginiw, whoro cont ct fllght bocume
impossiblo Lnd ha .8 forcod to return to |tshingt0n, l'nding the socond

aq e

;imtime et ha22 peme. (ES ) |
| Apnroximqtoly threo hours prlor to thy uc;idcnt ¢n Army B-18 bombing
l p1un>, when upprorimttoly 25 or 30 mlnutas outside of Iushington en routa to
| Pittsbﬁrgh oncountoroed turbulanco Lt 10 COO fJet ¢bovc sot. 1ﬂvol which the
i pilot doscribud 08 ercaptiqntl in his oxpnrianco.' L*ghtnlng wus ancountared

aftar 1 nding'

: in closo proximitv of tho planc. At 'vproximrte]y lth p.m.h
”at the Pittrburgh Axrport tho pilot rabortod this cxpcriencd on the flight‘

o from hushington to tho clerk )4 duty vt tha Air Gorps Oporutiona Offica ct
Pittsburgh., '

An Armv oilot d“nurtod Bollinw Fi: ld Lt 2 55 n.m., August )1, Ln routc
to hright Fiold Duyton, Ohio. Thu fllght procoodod on thc 1ash1ngton~:"

BRI
Pittsburgh cirwuv to u point phroxlmrtllv tw»lvo milos northwast of o

ek N

} R .;A. _u. ; I S e : . .,} RS

| : } . ;.'lJJ .‘?. ’ff K



e
washington, ot which time the- ;hlot ultered his hsuding t.nd took & diroot
. enurse to Duyton. ‘At nbout 3:15 p.n., this flight onssed'somc twonty milee

: south of the soeno of tho cccidont und tho oilot etttod thnt he mLint'ined

, e

oontuot with tho oxooption of (2 ehort period nf] i tramont fiying, during

. / i
\whioh thero Wi i vory horvy downpour of rein, elight turbulﬁnce, tnd no

lightning. . ' R T ,

III,

. ‘.ANALYSIS or EﬁETS - DISCUdEle OF POSSIBLE CAUSES .

H.» In the preoeding section of this renort we' have eet out a summary of the c"
evidence dieclcsed by the investigation, From the facte previouely discussed
it appears that the flight cf Trip 19 proceeded normally until 2 31 p m. when /-

- it reached the Herndon fan-marker at 4000 feet climbing. we also know that 'f
| the craeh occurred approximately 25 miles northwest of the Herndon far-markei
about ten minutes later, In eearohing for the probable cauee of thie accident,
? it ie necessary to analyze all of the facte in an effort to diecover what
. event or combination of events occurrod durinp that ten-minute interval which

"t¢ ’

reeulted in the crash of the airplane._

a!’.'

In eeeking to determine thelcouree of events that 1ed to thie accident,

W

in the absence of any direct testimony from any actual observer on board the
" aircraft and ikiview of the circ stantial evidence of record. we are. obliged
to look for the extraordinary, qnd to examine into the poeeibility and proba—

~ bility of occurrences that are’ eo rare in practical operating xperience as

" to be highly obecure, i not virtuallv unknown.: Nothing withi thc ordinary

' range of experience, and no combination of evente of which the occurrence

1 [

: could be regarded as at all limelv, would have.sufficed to produce thie
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accident The past record of safety of air transvortation within the Unitead
States, extending to over.130,000,000 miios of transnort flying without seri--'
‘lous inJury to nny porson in tha 17-month periqd immaddately precedins the pra-.
sent accident and to thirtesn vears of operation without fatal accidcnt by |
Pennsylvania Central Airlinos and its predecessors. is a sufficient evidence
'that only the highly excentional or the hitherto unknown would produce‘eo
tragic en effect, Since we are here necessariiv dealing with occurrecnces of

| extreme rarity and conscouent unfamiliarity.andfin gome instancés ard consider-

' ing phonomena of nature wherein the knowlz dge of man still remains extremely _
- limited, 1t - ‘48 ineviteble thvt much of whet follows must appoar highly specula-.
tive.. However( the-inharont difficulties presonted by the limited evidonce
‘fovailable.in‘the prcsent case must not deter us from‘a ;ull oxplorationxof‘“.~
every possiﬁiiity:and en ettempt to reach a conclnsion as to what.proboply

e wy

" occurred to produce:thc accident,

Dispatch of the Flight

No'reocon hos baen discovered'for belicving thdt Trip‘lgﬂahould-poﬁihavé‘.
'4 been dispatched on Aneust 31 1940, ‘The pirplenc hed received a "Goéhour" in~
B spection at Detroit the dry befors the flight and hed received ‘the required
"turn~around" inepection in Washington Just befora taking off and nothing N
usual had becn reported as o result of eithor of. these inspections.' The bilott
who had brought the airplone down from Detrolt to Wpshington that - mornizg had,
not reportod anything unusual in its operation, It was ad=quate1v serviced
with»fuol and oil, Tho 1oed on- board et .the time of take~off wae 174 pounds
'belov thc opprovod gross weight,for:tho.airolgno gnd,xdccording to thL:record,

s
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the load was properly distributed, tho center of gravity of the eirplan° being )
well within approve od lirits.' At tho time of take-off there was a compeny em=
‘ployeo riding in tha jump szat in addition to Jhe. zlqpassengers and crew of “
three, Under’existinp regulatiors this ie permiasible 80 long ag the npproved -
gross weight of the airplene is not excecded , | u o
.The weather information at the time of take-off did not indicate thet un—'iill
usual weather conditions would be encounterad, An ovcrcast condition was re-
. ported over & portion of tha route but this is not .unususl in air carrior opere
~tlon, The captain end first officer werc fully copable, by training and long -
expericnce. of flying solely by the.use;of inetruments.” Inspection had shown
that the navigaﬁion inetrumenis on board.Wereiin serviceeble conditionuend
» monitoring reports showed thet- the radio ranges along tha courss to be flown
wers operating normally, The flizht wes clearzd by‘the.Airway Traffic Contr
'Center in Washington in accordance with'npplicéble‘regniatione.: Mild'thhnder-'
storms along the courss wera forecast but: such conditione are often encounteréd
;vin this areeg durinc the sunmer and are not~re arded ag & reason ‘for cancelling
flights, Innumerable trips are made with safety in a perfectly routine manner
‘throuzh thunderstorm areas, Due to the local nature and varied character of
thunderstorms. the manner of operating in euch areas is left to the Judgment
of the captain. i | | .
"Two-flighte‘of Penneylvénia Central Aiflineé were aisbafched from Pitts-
burgh for Washinéton on theleeme weeiher forecast as'Tripilg.and.althongn they
_ passed within 10 milee of the scene of the accident within a few minutes of fhe
' \ .

time it occurred they encountqred no severe weather conditions.' In addition.

a flight of American Airlinoe\passed 10 miles south of the" scane of tha acci—

“dent at 2 10 p.m. end encountered no unusual weather conditions."
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i c.~4‘to L Local Weather Conditions

From the evidence it appears that durinp the foronoon of August 31 1940,
there were broken clouds and scottered showera in t@; vicinity of Short Hill
and Lovcttsville. Early in the afternoon this broken cloud condition chanﬂed
to o aolid overcast oxtending at lcast .4- 1/2 miles east of the scone of the
accident At.about 12:30 P. m.% heavy storm clouds were sean around Short Hill,
. It was 1npossib1e to reach a. définite conclusion as to the length of this storn
.area ‘in a northerly and southerly direction, - éhe pilot of the. Luscombe who
attempted to fly through thie frea to Pittsturgh at about\12.3ozp.m;~estimated'_
that the storm oxtended nbout 60 nil%g‘south of Lovettsvilie and an uhknown .
distance to the north He attcmpted to ekirt the storm to the north and pro-
ceeded in that direction to a point o,miles northwest of Myersville Maryland
sbout 20 miles north of Lovottsville without reaching the northern limits of °
- the storm area, o : i_ ' ‘

One person from Qhom a statement was taken after the hearing-statod thag '
‘at ebout 2825 p;n. on August 31, 1940, he was at-ﬁluémont, Virginia;-which«ia
‘about 16 miles southwost of Lovettsvillo; ondlthat the southarn limit of the
‘storm area appeared to dbe Juet'south of Bluomont.; He 'said that the storm.waa
;procooding olowly in a northeasterly‘direction up the Shenandoah Valley and :

that he could see 1t oxtending far to the north, Upon the basis of the evi-
dence availabla to us, it appaors that at sbout’ the timevthe accident occurrod.
.the southern limit of the storm area wos about. 15 milesysouthwest.of~Lovetts—
+ville and that ‘the northern 1init wes at loast that far and probably much
farther to the north

At about 2 p.m, on August 31,.1940, an extraordinarily heavy rain began '

to fall along Short Hill, Thie rain gradually spread during the afternoon in
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'En,egsterly direction until it coyvérad an area extending épproxingtely'4 nileg
east and southeast of the sceno of the aécideﬁt; It is estimated that'when the J
.airplane arrived /in thigwatorm'araa, the‘iain.gagirﬁéfheﬂ.a point.app;oiigatoQ"
1y 1-8/4 milen”bdutheast.of the'scane of'the ahcident.&l/'This~eatimata was
.arrived at by a consideration of the testimony ‘of Mr, Vincell end a statement |
made by Mr, Uerry E, Everhart, Mr, dverhart, who' liven 1-1/2 miles. southeast o
‘of tho scene of.the accident, stated*thgt 1t was raining heavily at,his place
"at the time he hedrd the-"roéring of enginos"l‘\uf. Vincell, WHO*liveéf2~l/2~ |
*'miles southeast of the point of impact, said that 1t was not raininr at his 3
"place ‘when he héard the crash, but that ‘the heavy rain reached his home shortly
‘the:eafter. . |
It 1is impossitle to'raach eny definite conclusion as to the alt;tude of
;the ceiling immedirtely to the ecest end southeast of the storm area at the t
- the airplane réached,that area, The two Pannsyltania,Ceptral Airlines pilots :
who flew near the scene of the accident within a few moments of the timenit.
"oocurred‘etated thet they sntered aﬁ overcast near Chorles Town, Weset Virginia.
and descended through it almost to Loesburg before thay broke out at SOOOeret.
- Other pilots tlying further south and soﬁtheast.of the scene of the gccident
came out of the overcast at altitudes ss low as 1500 feet,. On'thé other hand,
Mf. McGaha stated that he 'saw the airplane flying througﬁ scud ‘at an Qltitudéb
- which hé'latervcompared to that of a gimilar type airplane vhich wag flying at
a known eltitude of76000 feet, The testinony of tha eirline and other pilots e

: flyinr fnrther south and southeast of the _scene of the accident as tr ‘the

| 4 - : T A———
11/ See Appendix C, ' . ) e
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' ceiling encountered is not howeVer noccssarilj inconsistent with Mr McGeha 8
testimony, since under the weather conditions prevailing on Au(ust 31 1940.

widely varying ceilins oonditions oould be anticipated within rolativoly emall

. -

‘ _areas, ‘ ) o e

From thc testinony of witnesses and from the physical evidence of clogacd

. brooks. newly~filled rcservoirs. and washedrout roads, it appears that the
rainstorm was of really exceptional intersity, both at the scene of the acci-

-i dent inmediately west of Lovettsvills, nnd for some distance to the north and

‘ fsouth 1t appears, in fact, " to have been the heaviest rainfall known in the -
. Lovettsville -area for a number of- years. Thc storn 8 electrical characteris—
o ‘-'

l tics, on the other hand do not seem to have been at all unusual. Many of the

i

'witnesses. howev r, recalled particularly an extrenely violent stroke of ,
,;:lightning and clap of thunder inrediatﬁly precedinn the roar of motors which k
:“they associated with the accident' and other 1ir htning flashes were noted in
};;the neiahborhood but were not Jenerally recalled as having been oarticularly

l

‘j vivid - - ‘ |

‘ All of the witnesses in the vicinity of Lovettsville except Mrs. Leila

I; Shoemaker, testified thet there was little or no wind on the ground durinp

‘ the storm. This testimony is corroborated by the fact that the storm was mov-
king very slowly. Mrs. Shoemakcr testified that at the time the accident 00~
curred the wind appeared to be blowing from the west° It is probable, since i’
she lives’ on the slope of Short Hill that the air currents observed by her ? :

were currents within the storm.

The testimony of . the Lovettsville witnesses would indiCate that the storm -



/h:wae verﬁ severe and'of’a‘tyfe ?hich'ueuld’prodnce_turbulenee in eomeLdeéree.'
" The testimony of pilots flyin%'in that vieini;y;uug%ug the-afternoon,ehich

_ has previously'been referred fo, is inconclueive in'thie respect, One of the
T ?enneylvania Central Airlineelpilote reported slight rouphneee as he ceme out
| 'of the oVercast Just west of ieesburg. Neither experienced any turbulence

in the vicinityvof‘Lovettevilie. A American Airlines pilot'who passed in

!

'Lﬁ that vicinity about 2:10 p.m.frebarted only slicht turbulence, but an Army

H‘pilot who flew through the Lovettsville.nrea about 12 o'clockbuoon reported

'i"eevere turbulence along the course. as did another Army pilot who paeeed about
l',l4 miles eouth of the scene of the accident at about 2:35 Pells |

The experience of pilote flying in the vicinity oannot be,relied upon

i'completely in arriving at a conclusion as to the presence of turbulence.‘“‘(

:”'wxperience shows that of two airplanes flying at the same eltitude at the

"same time. a very short distance epart, one ‘may encounter very eevere turbuﬁ ‘

o lence while the other may be operating invcomperatively emooth air,: There—

. fore, it is impossible for us to arrive at a . definite conclusion. that the |

- pilot‘of Trip 19 wee flying through conditione of severe turbulence Juet L
"prior to the crash, There is, howzver, a considerable likelihood that he wes

~f'doing o in view of the generel trend of the reports of" other pilote. the |

.violence of the storm as observed on the énaund and ‘of the frequency with

" vhich turbulent conditione are associated with thunderstorma.¢fﬂ'j”



e UJ

Probable Flight Pati Prior to Impact

fhe pilot renorted'nimself over the Herndon fan marker at 2:31 P.M,rl

at an altitude of 4, 000 feetand continuing to climb}* The intended
cruising altitude, as shown by the’ flight plan, was 6,000 feet, The time -
from the take-off at Weshington to passage over Herndon fas Mhnmefore ten
minutes. The distance from the airport to the Herndon fan marker is.
‘.'19 miles. The average speed over the ground, assuming the correctness of

the’ pilot's report, was theretore 114 m.p h.; the average rate of climh
7'400 ft. per minute' figuree that are reaeonably consistent with one by
7~another, assuming a light ‘headwind as forecast, and assuming the enginee ;
to have beon operated during the climb at the power output cnetomarle:Vn
t.durinthhat part of a flight.‘ If the same airspeed and rate of climet R
had been continuved past Herndon (making e small allowanoe for the timeii

" lost in the take-off bofore getting into steady climbing flizht, and ‘
»:.aeenming the increase of airspeed with altitude to be offset by an eqﬁﬁ; .
| 'increase-in the etrengthlof the heedwird).an altitude of.6 000 ftt woﬁid

r have ‘been reached Just before 2136 P.M., and at a distance from Washington
"‘Zof approximately 28 milee. Had the-airplane then leveled off at an alti-t
tude of 6,000 £t. in accordance with the flight plani and;proceedbd-dt»e
'; its cruising specd of 180 m.p h. against a 15-mile wind, it would have »‘
*.nﬁerrived over the scene of the accident 44 miles: from the Wﬁehington alr-
port ot exactly 2.41 P.M, The reported time and altitude at-Herndon,-
~and continued adherence to frignt plan thereaftor, are therefore entirely
consistent with the apparent time of the accident. The. time of tho ac~
cidont 18. of course, not known with such accurecy as to permit depending

- on calculatione of this sort to fix the flight path.or airspoed wlth a,d-

P



great degree of refinement, but at least they appezr to exclude the pos~'
8ibility that the aircraft hed wendered very far from 1ts course, or that

1t had procesded to the far side of Short Hill and then turned back, as

YR

¢ e OF :
As there/has been absolutely nothing, aside from the altitude esti- .

one wiltnoas Believad.

notes given by some lay witnesses who in turn were contradicted by othere
presumed'to have viewed the sane airplane at approximately the same tipe.
.to suégest that the eilot was not proceeding in accordance wlth his fiight
plan. and ag any change of plan in approaching a reglion where instrument
Operation was anticipated would normnlly be the subject of immediate report
by radio, we conclude that. the flight was proceeding normally, that an
altitude of 6,000 feet hed been roached, and that no. trouble had been ex-

' 'perienced up to tho time of reaching the Lovetteville area. |
Seemingly the pilot eleeted to fly through the storm area rather than
(fto.ma&e any attempt tovcircle it. The storn extended for a very coneider—
" able distance north of the airplane's path and for several miles to the =
‘faouth and presumably it appeared to the pilot as he examined the horizon ,
| that there would be no gain in passenger comfort or otherwise by eny detour
.'of practicable extent ‘and no hazard in flying etraight through. .
With the airplane presumed to be.on course, at an alt;tude of. 6, 000 a
:‘feet, approximately tw0'milee southeast of the scene of the accldent atie.?
approximately 2:40 P,M., the analysis of the flight path concerns the '
‘course that the alrplane may have taken from that point to the final'eon;_
tact with the.ground less than one minute thereafter. The moet direct
‘evidence on that matter is that of Mr. McGaha endthie:son? who reporte&t

having seen thé airplane go into & dive inmediately after the lightning'

I



flash;}and shortly after:the machine had passed over'their hoﬁe, Mr, McGaha, ie
fact, was' 80 sure of his own observation that hé héd gone out 6f:the house endlbv-
vwalked to a considerdble diatance to look for the wrecked airrlane, which he :
thought night have etruck the ground on’ his own land, Agroceeding from that ob~?

eerVation. it must be corcluded that the deviation fron the nornal path started

l
3

at least 1~3/4 miles short of the point of impact as it was approximately at ¢
that.distance that the heavy reinfall began, and rain'as heavy as clearly.
existed at the time and place of the accident wouid<have nade itﬁinpossible toj
- geo anything that the airplane might have done after it had entared the atorm.f
© Mr, McGahn pointed out to an inveetigator for the Board the point at which he i;v
had bean standing when he saw tha airplane and the engle hoveihe ground at 1'
; which he recalled it a8 -having anpeared to hin when its dive began.—lE/ Anaxysie :
~of that point however, rekes 1t appear impossible to: depend on .such a recol~ f .
for analysis :
"-lection of angles ae:ibasie/of the path, It is not surprising that it should T
- be so. for it is of course extremely difficuit to recall a line of sight'

| exactly, especielly after a conaiderable lapee of time. 'Mr. McGaha'a recollece"
tion was that he had sean the airplane etart its dive.immediately after the L
.1lightning flaeh, at o point found to belzz angle of 11 degrees above the hori-
-’zontal. ‘Since Mr, McGaha'e home was at a distance of,z-l/a niles fron the_
eastarnmoet'edge of the rainstomn, the reported ahgle.bfihie'line of sigpt'

" would have placed the aircraft spproximately 2600 feet aboretthe.groued at the
time of starting the dive, Sirce Mr, McGaha 1dentified the‘airplane,vby com=

. parison with another machine of similar size subsequently eeen at a known alti~ )
| tudeT—-/as having passed over his house and continued at a height of about 6000
feet above sea level, his estinate of the angle at which he had seen the air-

plane go into a dive (a much more difficult point to. fix in memory) must be

- considered aa having been in error,_

11a/ Chapter 1I, Section on Courae and Position of Aircraft immediately prior
to the Accident. L e,

11b/ Ses Chapter Iy, - .0 oot -
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A similar difficulty ‘arises in connection with Mr, MCGahe'e recollec~?
tion thas he; had watched the eirpleue. until his view of it was cut off by a
imoll near his home, The elevation of that knoll fixeﬂ another angle, and L
.for the airplang'to have been watched until it had gone down behind the Vﬁ”
knoll would have brought it .to a height'abotelthe«ground (at a distance of
1~3/4 niles short of the scene of the acctdent) of only about 1000 feetj?.
.Stiil aeeuming that Mr. McGaha could oniy have seen the machino,when it wae;'f
.ehort of the rainstorm (as to the continuoue 1ntensity and 1mpenetrability
. of which,there was general testimony from those who were in it), the airplane.
\;WOU1d then have had to travel horizontally for o distanco of 1-3/4 miles to
;\reeEh‘thefscene of final-oraeh while loeing only 10C0 feet of altitude, 'That"
would have indicated a mean annle of path to the horizontal of only about
6 degrees, which does not re preeent a dive but a comparatively gentle. descent.
The fﬁll acceptence'of Mr, McGaha's recollection on this point, combtned‘withi‘
.‘the facts. that appear to have been definitely eetabliehed Qith regard to.the -
'extent of the rainetorm, would therefora raquire the airplane to have etarted L
‘;its dive at a point between two.and three miles short of the final 1mpact:lto
havetpogtinueg the dive at least to within 1000 feetof the g:ound;,tovbeye.
- come back nearly to leyel.flight at that point; to have continued for one or
two miles along the path descending at an average angle o not over S.Qegrpee;w
and then.tolhave“nosed«over azain, to pn angle of at lzast 20 degrees to .the

ahorizontal,and prrobably more, and continued on the pathﬂthus eetablished to
the point of impact, . = - o oo R
* Less extreme conclusions concernih the flight path are developed 1if it
be considered as a possibility that' the airrlane nay actuaily have disappeered‘
from Mr. McGaha's view by diving into the ro.inetorm beyond tho 'hill rather

thnn by roinﬂ down behind the crest of the nearby hill,‘ and that he and
hie aon were deceived on that point bty the haze end the had'vieibility

"



associated with the nearby storm and thé general dullnesé of the day.

In that cage the airplane niyht actually have dlsgppearod into the storm R
‘ at a height considerably greater than 1, 000 fcet. CIf 4% had entored the
- atorm at 4, 500 feet above the ground its path frOﬂ‘tHAt point to the |
poiht of impact would have been inclined to approxinately 26 deprees to -
the horizontal, or at an angle[about equnl to that at which the airplane |
ﬁ most probably struck  the ground., Although the assunption of a steady dive o
- at an angle of 30 degroes or thereabouts is in superficial conflict with
. Mr, McGaha's innression of the‘airplana as boiup down very steeply. the
.; conflict is roduced by takine BGCOULt of the angle to tho horizontal of
Mr. McGaha‘s lino: of vision on.looLing at the uirnlane. With the eirplane
in a 26~degree dive at a hoight of 5, 000 foot (tahing that as th; altitude
E at which the divé might have tecome woll estoblished ot o fixed angle),

. and at a diat#nco df.twq rniles short of the point.of finaliimpact. Mr. -
_;quGaha wdul@ bave seen it at an apparent}aﬁgle of 51 degrees to Hié 1iné'of'
"- sigat. The apparent lenvth 6f the alrplane, as seen at that angle. woﬁld

~ be foreshortened by 1ess than a quartor of the true 1ength and even on -

’ 4'obsorvor quite. faniliar with the form of rircraft and their appearance |
‘;i dnring naneuvers. mirht have difficulty iu dietinguishing the machine soen
. at’ euch an anble from one diving vory near to the vortical.

If the airpluna had gone into & vertical dive at a height of 5, 500

feet above tihe ground 'while&t;ﬁ;glx;} at nornal cruisih speed its speed -
would have increased to awproxixatei&M38O m.p.h. at the time- of etriking

the ground. A similar study for a steady 30-degrec dive from the samo alti-
tude 1ndicatea a epeed at contaot wtth the grouad 1n that case of about 330

mep .h.“ Those £1~ures are Very approxiwate, but suggeet the general order .
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» of magnitude of the probable speed. Although 1t would be impossible to B

determino the Bpeod at coatact with any accurary from the condition of the
wreckage. the completeneee of the dootruction at leaet inoicated o epood
far above thnt of ordinary flisht. The damage. whigh ieohnioiens who "have
“had past occaeion to examine a great nany wrecked airplanes that hnve made
contect with the ground in all sorts of attitudee and at, all eorte of epeeds".
found almost unerecedented in their experience. would be difficult to recon-

cile with n speed of loss than 300 m.p.h.

If tho airplanc had gono into a vertical dive at 5,500 feet and had

then continued the vertical puth very nearly to the ground, with the maehine :

) in proceae of recovcring from the dive when it hit the time from the firstv.

deviation from the normal flight path to the impact would have been about

15 aeconde. If the descent had been along a eteady 80~degree inclination.

fj the correepondiug tine would hnve been opproximutely 30 seconde.

The beet estiwatee of the tine interval that slapsed between the time

of the livhtnin flaeh and the final crash of the eirplane, obtained by

reconetructing the movemente of pereona who sew the lightning and hoard

the craah and engnged in gome definite activity in the interval, put it at

" ‘about 16 to 20 seconde. Thoubh that fipure canaot be regarded as a very

relioble one, if it be nccepted 0.8 volid it would require either that the -

' nirplano's first devietion from ite path preceded the ligntning flash with

which the crash was 80 generally connected. or that the dive was very S

| neerly a vértical one through the greater pqrt of its length, end must-

in that event hnve etarted after the airplane wos well into the aroa of

‘} the heavy reinstorn.

One difficulty with the oesumption of a etraight deacent ut a conetant

)



angle is that it frils to provide the negative acceleration of the alr-
plane which would be a poeeible explanation of the apparent over-Speeding -
of the Pr0p0113¥801? A negative ncceleretion euhgeste inverted flight. |
~ qnd considoration has beep.given.to the possieglipytgpat the flight path
'miéht hpve‘hadﬁthe form of an 8, the airplane La;rrg.ﬁeen on its back at .
i ridpoi it of the descent, and a recoverJ from that attitude having then
":been started but not:eompleted before etr&king the ground. ,Such a path
riwould'be poesible in ﬁho ovent of a temporary diedblinp'efithe bilote er e
'ja temporary 1nterference with ‘the control, a difficulty 1asting only a8 few
"eeconds and followed by resumption of control of the airplnne. It would

ﬂfjtaccount for the negative acceleration. and consequent over—revving of'the

- propellers, 'It would nccount also for the fact thnt severel of the witnesn

~ ses living near the scene of the accident Spoke of the roaring noise that .

ﬂ‘immediately preceded the crash ae having seemed to come from the weat over

o towards the mountain,--for if the airplane had actually taken the S—ehqped o

‘path downward its firet deviation fron ibs normal attitude weuld Have ,0C= )

:curred when 1t was approxinately over the point of final contact with the
.'afground and therefore well into the rninstorm area. | 3
Another alternative is that the airplene night hrve spun from a con-
'xsidernble‘altitude. or_deeeended on an lrreguler path nfter the wing had
-"etalled. ‘The reeeons,fer discarding those hyﬁotheaee are'explained elso~
where.13 In addition to the reasons given'tﬁero iﬁ would eppear thatvfhere

could not hrve been anyllarge'amount of side~slipping or tﬁrnieg on the way

i

. __/This point is diecuseed in detail in the eection of the present chapter -
dealing with Mechanical Failure.n.: v A

__/Section on Turbulence.



| " down, unless the turne hadlboen extended into- codplete circlee;.sincer s
the airplane etruck the ground eubetantia]ly on a direct prolongation of
vhthe 1ine of flight that 1% nnpeare to have been following immediately before
entering she storm. | _ SRR |

. In considering the implications of this and other possible flight

pathe. it must bc remembored that the 1ongitudinal stability of the airplane -

' 'would glve 1t a pronounced tendency to recover from a dive, even without
ithg intervontion o; the.pilots. Tests and crlculatione on a sinilar air-
' plane heve shown that with the center of gravity in the poeitionhthot it“
“had ot tho stert of this flight, end with the teb control set for the air-
. plane, to trim at cruising speed, it would require & etend&7odeh of'at loast
“40 pcunds on the oontrol column to keep the nose from rising when a speod
of 300 m.p.h. had been revched. In this connection there ie a possibility
1which is oxtromely remoto, but may neverthelese be mentioned in view of 4;
. the difficulty of finding any corbinatioa of circumetancee that eoema at
'all probable &8 on explvnotion of the maintenance over o period of 15 |

soconds or more of a flirht path of which the abnormality would be expected

. to hrvo.advertieed itself to the pilots. If an airplgne noeedvover very;

"' abruptly and very steeply at a time whea the occupants did notfhave’their'm

belts faetenod.;a number of them night have fallen or slid from theirfeeats .

_ bo the forward part.of the cabin. 'The resultant shift of the center‘ofi
| ravity vould neke the machine trin b a consideraily higher speed than that
for which the tob controle were originally eet. and so hold it in a divo

. (though probnbly a oomparatively ahallow one) . if the pilote, hawing them- '

eelvee boen disabled by whatover cause produced the audden change of Couree.'

-~



wero exerting no force on the controle.
Aside from tne comp] ete di\eebling, of the pilots or o. Bhif'b of 1oad e
i the airplane. two hypothetical explanations of the prolonged muinten-ii'
ancoe of a otendy dive have’ been\Eoneidered.l If theibilote were blinded hy
e ligntning flesh their immedinte concern would hrve been to avoid etall--
ing of tho airplune whilo their dienbilit; continucd * In seeking to be ?
perfectly safe on thnt point they might have over»corrected by pushing the '
machiiio Anto a dive, and with both pilots pushirg on the control column |
together the: force required might heve been overlooked under conditione of
such stross and tho dive continued until the ground was reached. The other
possibvility coneidered ie that the cloggzing of the airspeed indicator hend‘
with rain made the indicator read too-lowk by'a greduallyfincroeeing'emount.
mmho ineicator would then have indicated a gradual apnroach to a stall which
‘the pilot might have tried to off-set by tnrustins the control column gnwuhr
ally forward to pick up iore end more speed. Thie explanation does not :
seem at ell likely to be a correct one since other inetrumenta immediately
in front of the pilot. notably the altimeter and the artiflcial horizov ;?3
-would be eupplyinq on obvioue contradiction f the airepeed indicator‘ o
reading. - Every experienced pilotlwould recognize the poeeible fallibility
of eirepeed indioetione in heavy rain or freezing weather end would oheck'
agninst his other inetrumente under euch conaitione. | |

l



Mechanical Failure

, v
Inveetigation of the poeeibi]ity that a mechanical failure might hawez
- been the cause of the accident was made extremely diffieult by the condi- o

' ition of the airplane when 1t was found after the accident. ‘It wae.in.» $
thoueande of piecee. | | | \e'néﬁ‘;f’ n .

The’ condition of the engines indicatee thet they were operating at ﬁ

. very high epeed at the time of impact but the amount of power being de-7 N
.Wﬁloped is unknown,. The ewitches and the fuel valves were found in the |
Hont position (the thirottles were in the full open poeition but it cannot.lt’
" be determined in what poeition they were at the time of the impect). Theff'-

‘bends in the propeller bledee were identified by experte ae power bende }ig

and witneseee near thé scene of the accident testified that they heard ;\; B
‘;1oud roar of enginee immediately prior to the gsound of the ‘crash. |

: An inepection of the enginee revealed no indications of a mechanical :
*'f:failure prior to impact, The conaition of the master rod bearinge and li %{
‘crank pine of ‘both engines ehowed that the oil film he,d. broken d.own and - |
,j the parte ‘ghowed eigne of overheaxing as did some of the knuckle pine.;j?{f
l'However.hin view of the completely eeparete lubrication eyeteme and the 4.,
'i*fidentioal charaoter of the a L to both engines, it appeare thax the

' damage was oeueed not by mec:::jcal failure of the engines but by some ‘
‘ .;faotor inherent 1n the ettitude ‘or motion of the airplane after the initiel
"' aifficulty and previous to the érash. “ | |

The evidence indicates thex the condition of the master rod beeringe

the erank ping, end knuckle pine sould reeult only from a momentary interrup—

tion of the oil eupply to the bearinge or from an overloading of the bearings,

1/

either of which might have been’ ‘caused by over~revving of the engines. .

- - o—

lg/-0ver-revving is a condition which occurs when the engine speed exceeds
the revolutions at which its governor is set. The maximum speed at which
. the governor le¢ permitted to be set is the rotative speed which the enw:
~ gines are permitted to attaln at taleoff, in this case 3360 rpm.

' o S : o C !
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The nature of the damage ‘ncurred by the maeter rod bearings, crankh

- pins, ‘and other parte of the engines indicatee that overurevving in exoeee
éof 3000 rpm took place on eaoh'engine. “Phis s borne out by the testimony '
of an expert witness during the hearing that ﬁheJeliﬁht indioation of heat—.
ing on ‘the maeter rod: bearinge. Jnuckle pin buehinge. piston pin buehinge
end - knuckle pine ves oaused hy overepeeding of the engine rather than by
lack of lubrication. Thie teetimony was later corroborated by an inde~'
"pendent examination of the parts of one engine by an expert agenoy.

The expert who teetified that over-revving in excess of 3000 rpm took

'-'.plaoe baeed his opinion on experience with eimilar enginea "f?'fnﬁﬂd}beenﬂyu

"over-revved on a teet etand. na f%%nd that marke made on ' ve ug rotating_
1 parts of the engine, eepecially the orankpin, varied both in magnitude and’

“;direction in proportion to the amount of overepeeding. Data‘obteined from

7

overspeed teets on master rod bearinge of this type?%f engine ndicaiea
'"~that the odd film will remain intaot for bearing loada imooee by_an engine

v’speed of at least 8000 Tpme

From test erperienco with other bearinge which were damaged in a manne:

" very similar to the damage inocurred by these bearinga 1t ie L:timaxed that

‘n.the duration of the over-revving was from five to eight eeconde.and further
"jmore it appears that rotation of the engines was stopped- very ehortly efter
Zthe over~revving occurred becauee oertain marks on the erankpine whioh were
: oaueed by overepeeding would have been eraeed if the ehginea had again 3
'_been ‘operated at normal spesd. o i f" : ff- R i
‘Witnesces near the edene.of the aooident aleo preeentedhteetimony |
 which indicated over-revving. Several witneeeee heard a loud roar of en— -
- gines for varying periods of’ time. Mr, Garland Jacoba, who wae 300 yards |
‘weet of the gcene of the accident, thought that the roar lasted for about
80 seconde. By retraoing “ra. Thompoon'e moVements the eetimated duration

. ~of the noiee ohe heard wae 19 eeoonde at 400 yarde weet_of the ecene of the
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accidene. Other witnesses made varying etatemente as to their estimate
between the time of the lightning etrike and the roar of the engines.

Mra. Jacobe estimeted 10<eeoonda. The noise during descent sounded to her :
1ike' a "giren" or'"screem", Mr, Harry E. Everhart, who lives 1—3/4 miles

Y X

southeast of the scene of the aecident. estim&ted lé"seoonde.‘ Mre. Evern

- hart, who 11§e. 2-3/4 miles east of the scene and who heard an "nwful

~ yoar," reported 7 seconds. Mrs. Hickman, who lives about 2~1/2 miles
southeast of‘the scene of .the accident, estimated 16 seconds. Mr, McGaha,
4-1/4 miles southeast, also heard a "roar," Mrs. Ridgeway, 3~3/4 miles
 southsast, and Mre. Hickmen heard a noise that sounded like an old truck,

'Informetion received from the NeAeCede indicates that & large iporeaee

in gound emigsion from a propeller would result.only from overepeeding'eed o

" that the enginee must have been‘temporarily overspeeding te'create the ' .

“high pitch noise which could be referred to as a "ehriek“ or "siren“
3 ‘effect. This would erplain the "siren" or “ecream“ which Mre. Jacobs heard
".end would distinguish the. high tip speed of . the propeller from the. "roar“

- of the engineaaw-The testimony of the witnesses therefore corrcboratee_the _
't'evidence.on overwrevving'eince the noise 1ssuing from”an alrplane would
 .no€ ordinarilyrbe'described ag a "scream.! . | t
Over-revving might occur if the airplane were to acceleraxe faster
l: than the prOpeller pitch could keep pace with it 1f in eddition there had :
occurred a momentary interruption of the oil by which the pitch changing
mechanism operates. This would create a tendency to roeeee the propeller
' blades toward the low piteh position or at'leest retard them from'moving

‘to the high pltch position which they would normally tond to, assums while
lthe alrplane was accelerating as 1n a dive. _ N _

Not only would the 1nterruption of oil thus tend to invite overapeedp..

'1ng but the 1nterruption 1taelf could be caused by the same maneuver which

oreated the aeceleratien, If the airplane went 1nto a aud@en dive a



Bl
. momentary interruptlon of oil could be causeo by the negative'ecceleretion
which would creoate a movenent of oil away fron thc oil outlets in. the tank,
expoein the outlets to air, That such a coqdi&ionﬁie possible is borne out
by the teetinony of witnesses during the heering.

Thie negative acceleration could be caused 'by a sudden dive or by ha.v-'
ing the airplane go over on ite back or byzzsevere down gust, It is not .
77\likely that interruption to the oil supply during stable flight conditione
r‘could cause over~revving since if the 0il interruption had occurred while
these conditions obtained, the rate of rotation of the blades to low pitch
i. would be at the slow rate of approxinately one degree in eleven geconds,
Under normal conditions the propeller blades would have rotated toward
l‘lthe high pitch stop (about 45 qegrees) whi;e the airplane was accelerating e ;
.'and.descending at high epeed; From.the‘fact that the p;tchoangle at tipe~-
.';of inpact appeered to be 24 degrees, which is a cruisiog,angle, rt mey be
';:inferred'that the 1nterrﬁption,in o0il supply which oight have taken place
~ and which would tend to rotate the blades to low pitch, balanced the ten-
‘dency of the blades to €0 into high pitch as a result of the high aoeed of
| the airplane, Under such conditions the propeiler would'have the cherac~
teristic of e fixed.pitch propeller.‘ If the propellere had‘been'windmilling
at a bitch eetting nf 24 degreee and at 3000'RPM. an,eirplane speed of 320 |
'.miles per hour would be 1ndicated. If the propeller had been windmilling
at 24 degrees and maximum enpine RPM of 2360 it 1e eetimated that the air~

‘plane epeed would have beon about 250 miles per hour.
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- 3¢ a,ppaare that the condition of the bearings and crenk pine indicates
ove:urovving immediately prior to 1mpact and not mechanical failure ‘within
. the engines themaelves or their oll systems. &n 1nvest'1.gation Was, never-
thelese‘. made of the mechanical adjustment to the oil filter for the iight
| engine which was required Juat prior to talm~o?f of the airplane from Wash-
ington, As we have previously stated, the oil presaure as shown on the
gauge for the right engine had fallen below normal a.nd 14 was necessary to
rotate the 'blades in the cuno oil filter to relieve it of any gediment which
- might be blocldng the oil flow. It:is not believed that the. conditioh’whlich
: required this mechanicel adjustment hed eny bYearing upon the accident or upon
| the condition of the enginee prior to or after the orash.‘ The accumilation.

of sediment on the oil filter discs ‘4o such an extent as to reduce oil
]

pressure is not uncommon ‘and the blades installed between each palr of discs v

' ‘are designed to ren;ové this éed?ime_nt. After the blades had bveen tumed,".the,g
. .copilot stated that the oil prdssure had returned %o normal, Moreover, this
| ad;)ustment was requirad only with respect to the right engine. Sinc‘e' ';aéh' '

I_ ‘engine has an 1n_dependent oil lystem, the low pressure on the right engine
could not. ha.ve‘héd .anar offect upon the left engine, I‘t ig not unusual’ for
sludge or sediment ﬁo gppear in airplane englnes hgking it necessary ﬁhat :
filters be. mstall-e-d' in tne_ lufbricahing system %0 'pzv':évyntl a.ludgé from ‘beigg
directed through the sme,_llei- p;seage?s throughout the engine which might cauée
| lubrication fail;xre with reet'ii‘tant serious damage or failure to the engine,
| The oil companie‘:: have'made' an ex£eneiw research in cooperation with the !
manufsoturers of e;xgines used in air. carrier service, as well as the air
carrier Qperationa departments, resulting in only a high gfade of oil being
','approved., by engine menufacturers fof use in their respéctive engin'eé. The

type and grade of oil used by Pennsylvenia~Central Airlines is the same >as

P )

that used in other of the larger air carrier services, ‘I'.Dhe eludge or sediment

\




" .economical operation.

«:bo»«
contcnt which might be collectad in an airplane engine woudd depend large-—
'lly upon the usage of the engine, particularly the amount of power apnlied |
" over exténded psriode. In other words, if'the engine ig operated at a -
‘ high rate of horse power over an extended period of g}me. more sludge or
sediment can e expeoted than if the engine is operated under lesser
horse power conditiona. If the cuno type filter which was insta}led in
pircraft NC.21789 was free of sedimeat to an exten£ ﬁhich would permit
& normal oil pressure of 60 lbs. at the timé of departure, it is not
'-likely that sediment could collect in en amount that would be alarming
| prior to réaching the next scheduled stop. However, should the filter:
clog up with sludge or sediment so as to reduce the oil‘preaaure belowf;f
40 bbs., the oil would be by-passed around the filter so that adequate .\
;,lubrication would be provided to the engines and no stoppage of oil would
" result to the lubricating system. Thus, while the filter is not abso-

lutely necessary to the operation of the engine, it contributes to ite.:''g .

1t is quite likalyvthat if a material loss in oil pressure was indi- -
" cated shortly after taking gff, Captain ‘Scroggins would have returned boﬁ
the Washington-loover Airport. Whem this fact is coﬁsidered with the
evidence to the effect that the condition of both riéhp and left engines
after the accident was almost ldentical, the conclusion seems cled;&phat
the condition of the oil filter prior to departure from Washington édﬁi@i
not have had any bearing upon the cause of the accident. R
No resson has been'foun& to suspect an engine failure while in flight.
Not only does the diréct_physical evidence give no suégestion of such a
failure, but the circumstances of the accident were such that engine failure,
partial or complets, could hardly have initiated it. Had Cdptain Scroggins

A
A
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endountered any malfunctioning of theé engines or engine failure,;hcnp:pbgbly'
would have folloﬁed the usuglvprocedgrefaﬁhjreturned to,Washingpon¢‘ Had one
engine failed.thg'flight éould'$5vé been ﬁainta%pééio&%y an extended period
of time Operatiﬁg on the remaining'engine;.particularly since the engines '
Qere equipped with full~feathering propelléfa. ‘Had both engines failed, '
| there are numerous farms between Washington and the eéene of: the accldent
" on which an emergency landing codid'have been effected. Weather conditions
in the Washington area were favorable through the afternoon of August 31 an¢
ﬁhere is no evidence of a weather comdition which’wou}d have prevenfed:gn
‘emergency landing along the route-up to withihvthree mileguof the scene of- '
the accident at most. Had any mechanical difficulties arisen prior to the
time Trip 19 gbt into serious difficulties, Captain Scroggins would un-f
- doubtedly have 1nf§rmed fenneylvaniasBentral Airlines in Washington to |
~ that effect by radio; If he had experieﬁced mechanical tiduble on éntering
the storm, he would have turned back out of it. |
‘ The remains of the control system were examinsd to determine. whether
f“‘a mechanical Jamming of the controls might have caused the accident. While
" &ll of thecontrol surfaces were located, it was 1mposeib;e to.diacdver,_due
“to. the condition of the wréckage, whather or not'a'mechanicél Jenming h;ﬁ'
6ccurred. However, no reason éppears for conclﬁd;ng it had occurred.

-+ Btructural Failure

Consideration wai‘alaoléiven fo & possible structural failure during
flight. In th;e respect the iﬁveetigatiun-was'ﬁade difficult by the con~ -
dition of the wrepknge. -However, all méJpr‘component parts- of the alrplane
were found forward of theé -point ‘of impécg."Ente;amindtion'of“all pleces of

the’hreoké@e*récotérea revealed no'evidence of any failure, displacement,
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or distortion of the wings or taii surfaces during flight. Allvbreake and'
damage to the structure appeared to have bren caused by impaot or by the
movement of the various parts over the gro;nd following the initial impact.
Therefore, it does not seom probable that atruohurei tailure during flight
contributed to the uccident. o '

" Porsonncl Dissbility

By reason. of the fact that the airplane ‘plunged to the ground with power
on, it is possible that for gome reason the pilot end copilot were prevented
from effectively Operatinp the controle. The evidence shows that both Captain

Scroggins and Firet Officer Moore were in good physical condition end in nor-

mal spirite at the time of departure ‘from the thhingtonnHoover Airport. L

There is no record or other indication that either of these pilots was subject

to physical disabilities rhich would incapecitaxe”him without werning. More~

~ over, it would be necessary to find that both pllots became ihcapaoitetedAat'
. just sbout the same tims, for if only ome pilot should be disabled and fall
. forward on the cohtrol column, the othor pilot would not be'called'upon?to

. exert extraordinary force in order to maintain control of the airplens,

It cannot be definitely said that both thé Geptain and the First Officer

~ were {n their respective seats 1n the'pilot'e compartment at the time.of the

acoident. It is the usual practice for alr carrier pilots to visit the pasgen~

ger cabin sometime during the flight but under ordinary'circumeténcee:euch

: visite would not be made until after the airplane had reached its cruising alti-

tude and then only under couditione of favorable weather. Since the accident

occurred within about twenty minutee following take~off frOm weehington-Hoover

‘Airport end ‘the storm condition was being approaohed Just prior to the accident.

we find no Teason to believe that both the Captain and the Firet Officer were

_.‘.

not in their respective seata at the time of the accident.- '

:
|



It is, of course, possible to conceive of a variety of occurrences by
which both pilots would have been disabled at the same time. However, the ‘
only possibilities that seem to justify discussion in the lirht of the o
present record are the effects of a lightning striken fire, sabotage, orh -
turbulent air,: These four subject matters and‘theirnrelationship to thep
flight crew will be discussed hereinafter.

| v | Fire

Consideration was also given to the poseibility that fire might have
_ occurred prior to impact and contributed in some way to the accident be~
‘cause there were evidences of fire on many parts of the airplane, pieces
of burnt paper were found behind the scene of the eccident and Mrs. Jacobs
testified that she saw a blue looking flame in the air. From the evidence,
: it is clear that immedietely followinp the impact the fuel tanks broke open

 and gasoline was eprayed over a wide area. Mrs. Jacobs and Mrs. Thompson

Ty testified that at. the noment of impaot there was a violent flash of fire. _

Mrs. Thompson stated that immediately after the imoact she saw fire roll- ‘

| ing across ‘the alfalfa and corn fields forward of the point at which the~'
’.fairplane struck, No witness other than Mrs. Jacobs and Garland Jacobs,f
testified that he saw fire in the ailr. Carrol McGaha and his son,lwho s
testified that they saw the airplane €o down, noticed neither fire nor B

Bmoke s FER : . |

It is conceivable that an explosion took plaoe upon impact due to the

_large amount of gasoline which was being aarried and the fact that fire was
Iseen. Such an explosion might have contributed to the disinteération of the
fuselage and resulted in a blast of sufficient intensity to carry pieces or

. the airplane high into the air. The wide dispersion of the gasoline follow—

"ing impact and the intensity of the rain which was falling at ‘that time woul



limit the duration of the fire. -The blast would probably create quite e large
volume of hot air which, because of the ‘unstgole conditions lwhich'erist in the
caichborhood of storms, mwwid‘ﬁwmﬂ to rise at a very rapid raﬁeecarryimg l‘
particles, such as ploces of pqper,iwith ite Fire and ééploeion et the time ’
| of impact could ﬁ;re been’ caused by.gaeoline,coming in contact with ot parts
0f .the engine, by breeking of electrical connections, and7ky uetal'etriking
rocks on the ground, creating sparks. _ N
. Dxamination of the wreckage dlsclosed that partially burned and ecorched
parts of the airplane were spread over a large area. These parts 1nclude the ’
upholetery from the passenger coupértment. one tire, varioue metal parts of
'dﬁhe'airplane‘e gtructure, and the fabric attached to the rudderuand;ieft -
elevator, It 1e necesgary to determine whether theee'indicarione ofifdre re~
- sulted from the fire which occurred at the time of impact or a fire which had _
been burning prior to that time.
2he evidence indicates that the marks of fire resulted from the fire at’

the time - of impact. In many instances evidence of fire was found on one part N
"of the airplens, while & part to which it hed been abtached showed no-sign of
fire. For example, the right tire wae'pertially burned; but the 1and1ng gear
( parte‘tofwhichvit was attached and the wheel wells into which the landing |
gear wheels are retracted showed no evidence of fire, The right rire'was
more severeiy burned than any otﬁer part of the airplane., This tire was
found 1n close proximity to the point of 1mpact and protadbly collected a' con~j'
_eiderable amount of gasoline in the wheel depression as the gasoline was
..thrown from the fuel tanks., A short length of the upper forward part of the
'peasenger compartment had broken in twoo One of the pieces was found with
the aound—proofing partially burned and the edgee where the break occurred

- were smoked. The side upon which the ecunduproofing was attached was dowh.



The other pisce to which this one had been attached was found mearby with the
gsound~proofing aide ups This.plece showed no evidence of fire in the sound- f
proofing nor did the edges where the break o?curréd show any signs "of smokeQ\37
Yo pgrtnvof the engined, nacelles, or pilots! compartment showed any |
evidence of fire, &ome parts of the fuel tanle wh?chﬂhééiapparently been ':':‘
'broksn at the timéﬁof Aimpact showed evidence pf fire, While this evideﬁce
consisted for the most part of marks of swoks, a large part .of one- tank had
boen melted, probably because it had carried a small qpantity of gasoline with
1t following ¢the impact, which burned on the.ground.» Ten pouches of mall
which had been carried in the mail ocompartment which is formed by heavy wire
mesh partitions in the oompanionway betwosn £he pilots! compartment and thaf
passenger cabln were examined and no lndications of fire on tha pouchos or .’
th§ mail were found. ALl fire extinguisheré on board the airplane wsre. ac-
counted for and nohe 0of them had been used.
K There 1s nothing which could be considered as inflemmable: material either}

in the passenger or pilot'compartment. The upholstery, carpets, seai cushions,

"et0., which are treated with a fire resistent chemical could be-burned only

by applicaxion of 1ntense heat or after having been soaksd with some inflammahla.

fluid, There were three water flares in a closed compartment.located about
two feet behind, the pilota' qompartment.‘ A one-gallon can of water to re~
plenish the water supply in the boiler which provides steam heat ts the air-

" plane is.normally carried in the seme compaftment'about-le inches below and 16

15/
inches behind the water flares. Part of the flotation goar 1e carried between

'_;j The flotation gear carried by Pennsylvenia-Central Airlines is to safeguard
pessengers in the event of a forced landing in crossing over lake Eris and:
lake Michigan. It. consists of two rubber rafts which can be instantly in-.
flated by releasing a valve in a carbon dioxide tank that is carried with
each raft for that purpose. life preservers. to accoumodate all passengera
end orew are aleo cerried on the airplane.

-I.'
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the water flares ‘and the .cen: of waters These water flares. sre éompoeed of .
metal.canw about six inohes;in'1ength-andftwpzinches:;n-digméﬁe:. containing,"”
a mixture.of carbide which forms en inflammable gaa when wet, and a subetance
which will pro&uoe e flawe to ignite the gau upox contaat with water. Qheqe
cang are sealed andvequippeq with a pull ring in the .top which, when pullgd.
opens.a small hole. If the flare is then placed in_wétar,it will 1hmed1ateiy" |
ienite, These flares weré, of course, inflammabdle, but-under;tha ponditioﬁs-
‘above described, 1t.seems impossible that,they‘cculd'hgva 1gg1te@ while the
.eirplsne was in flight in ylew of the’ care with which they are sealed and the
'ﬁnlikelihood of water‘entering the metal contalner during flight;“'Thé-fadt'”'
that the ‘water carried for. the boiller was located below the flarea:au&~wae,
geparated by a part of the flotation gear would preclude the danger of fire

from thﬁt €ausS, - | | g ‘

Bhder.éli'of the circumstences, 1t seems highly.unlikbiy-that the airplané

was on fiQ; during the flight. - It is possible that Mra., Jacobe" and Garland |
- Jacobs!, impreaeion of fire in the air actually resulted from the' fire at the '
time of impact due to the rapidity with which events oceurreds Furthermoge. '
' the space. interval during which they could have seen the airplane was sb ;hoft
asg to'prevént en accurate observation of the condition of,fhe,ai;plane as it

flaahed vy at a tremendous. speed. |
| The discovery of a number of pleces of burned paper southeast of the scene
of the ‘accldent =ppears- at first glance to be Inconsistent with this concluaion.'
One piece, a manila’ envelope, was found 1~l/4 miles southeast of the point of
impacte One possible explanation of the presence of this burned envelope and
: qﬁher papers was that the . airplane Qas.on'fire prior to impact and the pap9r9
blew or were thrown out. . However,»invv;ewfcf.thg-ev1QBnce thch tends to shéw‘
- that there was no fire during flight, the most plausibleveiplanaﬁion-of}tﬁe

. presence of the burned paper is that at the time of 1mpéct the terrific up~draft
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- which followed the blast carried the papers high in:the air despite the heavy

rain and they floated down to tho places at ‘which they were ‘found.,
It would not be unusual‘to find up currents movipg gt gubstantial speeds
in a storm such es the ohe in process at time of‘thﬁ aégident. 8uch a |
current furthar augmented by a blast of hot .air from burning gasoline could
conceivably carry papers, such as were found, to a conaidqrable height. iEven

& comparatively mild breeze from the northwest could then have carried them

_to the points where thoy were found, It i noteworthy that material such as

‘the flight celenlator and manila envelope were carried the furtheat and it is
‘7gbelieved that this ie'due-té*thé fact that such materials would be slower to
V»abaoro moisture. than lighter papers which were found closer to the scene of

. the accident.

Tests were conducted by the National Advisory Committee for Aeronautics

i on & web manila envelope such as that retrieved from the acgidenbavimhé reQ .

sult, when considered.in conjunction with the evidence of the gasoline explo--

' si&n aﬁ:the.time of impact ‘and the consequent vertical atmospheric currents,

leads' to the ‘conclusion that the flight of the envelope froi the scene of '
the ‘crash to*a point 1-1/4 miles distent is not only possible but highly
probables

- This theory is supported not only by the evidence, which indicates that

“" there was'no_fire'in'the'aif, but also by the fact that the scorch marks on
" the menila ehﬁalbpe and other paspers found at -various points southeast of the

""adcident are simiiar in-character-to -those ‘on-pspers: found ‘at the scene of

"' the ‘accidente

‘Therefore, we toncludé from the preponderance ofthe evidence .disclosed

Ty theuinvegiiggtibﬂ} ﬁhat'fhn:only'fiiefthat'obcurréd'took'piac65follo§1né‘

v the" impa.'o‘t. WU e LY e R I FUEE Nty Ly e e o
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TurEulenge
The Board has given consideration to the possibility that the accident

mey hovea reeulted from turbulence Bo violant ae T throw the airplane out of
~control, |

- Rying throuph turbulent air is not, of course, an unfamiliar experience
" for any transport pilot., It customarily involves nothing more than abrupt

-accelerations of the airplane,gwith resulting iisconfort for the passengers,

.and an increased nced for aler%ness on the pilot's part to keep the airplane
|

. on its course and to restore it to & normal attitude after any particularly

‘violent disturbance, Insténces are known, however, of aeirplanes having en-
‘countered,turbulence.of guch exﬁraordiuary intenéity as to momentarily throw
“them complately out of the pilot's control and into wholly abnormal attitudes‘
..Cases have been reported of airplanes having'enCOuntered gusts so violent as
to stalllé/ the wing conpletely, from a fljght speed cbnsiderably above the
- normal stalling speed, Stalling due to turbulence, without there @aving beerd
any 1¢e-on the wings to incresse the susceptibility to such stalliné,‘is 
extremely rare, dbut cannot be absolutely climinated as a poégiﬁility.

‘ When an airplane of the type involved in the Lovetteville accldent is
deliberately étalled with power on, the stall customarily develops first on
one wing-tip and that wingldrops gsharply, the airplene simultaneously turn-
ing toward the low wing, Where the mancuver is deliberately executed by a

pilot who is prepered to initiate irmediately the required measures of re-

covery, evidence rceceived in the'present invésﬁigaﬁion indicateas that only

-

b ‘ ———
__/ Stall, A wing is said to be stalled when the angle at which it is mov-
Ing through the eir becomes so laorge (usually as a result of attempts to
- reduce the speed too far, or climb too stoeply) that the air no longer
flows smoothly along the upper surfaces of the wing, but eddies irregu-~

larly, resulting in sudden changes of lift and great instability,
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’f’yom 40Q $o 600 feet of altitude s nomelly lost in Tegtoring nommal flight, |
. \1 .
“‘%ﬁ e 1ntentiona1 ptall being 1n1tiated witn the airplane}s nose pointed up at
“n’a steep angle, qus not strictly aimulate the é;hditiqna of an 1nadvertent

gtall due to gqua encountereg while in' level or nearly 1eve1 flight, It is
| 1mpaseible‘to Pngduca that cﬂndition for test purpopes, Any uncertainty éﬁig--
i'xng on that scorg is added ta uncertainty concarning the effect of ineense
turbulance during a recovery from a stall. and to uncertainty concerning the
| ffqgt of bad Y;pibi}ity in making it difficult to ee@%mate the emount of alti-
 ;tuda'that migh? have been lost during recovery if the é;rg;gna had gtalied
undep the‘cohq*;ions e#iating gt the time aid plagé qfl¥bélﬁqyettsvil}e ¢rash,
It woﬁld'seem osd uniikeiy; in . view of testimony ihat the training 6f Captaiﬁ |
Scroggine and al} other Pennsylvania Gentral Airl;ne pilots flying the Dcvsﬁ\-
had ingluded mapy stalls end recoveries therefrom‘ 1nc1ud1ng some. under s;mnr’
3‘ lated ;nstrumeqt conditions with no dependence on outside vieibility, that the
‘airplene would pave lost anything even approachinh £00Q feet of altitude 4n the
.qpurae of reoqyery from a stall unconplicated by othem factors than yhose-pf
mere atmosphen*a turbulenca and inability to see: yhe grpund. | | “'
| It s conqeivable that a stall might ptart a epip, although inadvertent
v.Espina with airgraft of this class have: probably been evpn rarer than stalls
K .du° to tur‘q\gei?qa whue flyim at riormal’ apeed, In viw of the l#mited 8x=
"'perienqg! 1& };‘1mpoesible to spealt with any certaipty gf how the aircraft
would behave %P 8 apin, g}thqugh v is aﬁain true that ;ecovery from a fully
dsvalcpeg apiq wpuLd nprmally be expeqteq 1u much 1esa altitude than 1a hew
.}1eyed to hpvg peen available 1n this qpse bepween the height at which the

pinrlpno wag gxuiping ﬁnd tpp pqint ag which it ayruqk ;he grcund, It ia&::)
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possible, however, in view of the extrene unfamiliarity‘of the experienco of
spinninr in & transport airplane and of the specié% difficulties presented
by instrunenﬂ conditions and roush air, thet even a hiphlJ expert pilot mi aht
loee ag much as 5, 000 feet bafore being. able to complete the maneuvers for
‘checkinp the spin and recovering fron the subsequent dive; but the need for
speculation on that possibility 4g reduced by the mute. denial of any likeli-
'hood of the airplane having spun that.was. provided by the poeition of the
wreckage and by the reading (as préeviously referred to) of ‘the directional
EYTO. At the tine of irpact the airplene was on its nornal heading of 810
‘deﬂrees nagnetic, and 1t would have been nost extraordinary if the. pilot :
should have struck the iround during an unintentional spin,or in process of
,\recovery from it, on tha same compass hzadingz at which the spin had beyun, .
\QTests of the directional ayro by 1ts naker also indicate that' if the airplane
'were spinninr with its nose ddwn as much as 40 deprees (88 it probably would 1'”
; be in a. fully-developed apin;\the gyro element would have tunbled in the cese’
'and the instrument would have ceased to give any semblance of a true indica— |
~tion of headinp. The uniform distribution of the wrecnage ahead of the point_
‘of‘impect indicated that no rotation around the lon{itudinal or vertical axis |
| of thea airplane was occurring at the time of impact, which would in -1tself
‘feliminate the possibility that the airplane was actually in a spin when it
,etrucm, althouzh it would still leave the chance that the airplane nipht have -

;'been in a spin, which'the pileot had checl and that it hﬁd etruck the

‘(round before it had ‘been poseible for hin to conplete th.‘flatteninr out of
the flight path fron the subsequent dive before strikinr the bround.

, The direotion in which the airplane was heeded at. the time of impact
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e even\arpues against the possibility of a stall havinr teken place aftcr the
airplane had for sone reegon descended to a low altitude, since the droppin
.. of-a wing in the stall is atteﬁded by a. considereblc turning of the airﬁlane
and recovery from the stall is not nornally on the same headina on which the"
"maneuver.was.started, Ths sane rcasoninr applies, with even nors force, to
any theory that the airplane miﬂht have stalled in eonditions of such violent
and continuous air turbulence’ that the pilots were never able to. repain con—‘!
J”i trol during the 20 seconds or more that would hsve ensued before the machine
would have strucx the pround Tha prcsunption of turbulence cf that order,

dfif; and continued over so long e period, seems in any event a virtually incrediblg

}fone in the light of all thet is known of atmpspherie ctructure.. It would. in |

. any event have teen inpossible for violent turbulence to extend to a very
Qllow altitude without havinp shown' itself as a surface wind lh“ |
\”F A POS 1b111ty that mey be considered in connection with the discussion .}"‘
t:of turbulence. thouch it is not strictly in thet catepory, is the action of t.

s"a simple down—dreft or descendinp current -of eir. Thunderstqrms are charec--:"

-terizod by violent vertical motions of the air, and especially by risin? cur- 3'

f rents, often of very hirh velocity. Such risinr currents have been knewn to

ettain e velocity of eeveral thousond feet & minute. In undisturbad air. et
:N”d 6000 fect, the naximum rate of climb of o fully loaded aircraft of the type
involved in this accident is approxinately 800 feet per ninute at take—off
hff[f power,. Even with one enrine de&d the naxirmn rate of clinb would ve over
100 feet per minute., If the ai plane hed flown out of a rising current in
- front of the’ storn and directl into rapidly descendin~ air, approximately

DT e

_,_.,,_ss“it_entered%themreinimit is conceivable that ﬂ;mi*ht have been impossible.
M . . .
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of altitude. Aside’ from tho ijprobability in the light of existing metsoro- '

logical knowledge of 80 strong a descending current. end aside from the fact

. ke

" that. Verticsl currents lose thlir violence near thafnround BO thst ‘the pilot

f would hsve in any case been able to check a descent induced in that fashion

o

X}

1 o

,

before the ground had been reached the time element seens to oliminate a

eteadJ vertical current as a poesible prinary cause of the accidcnt ‘Ihe

earliest point at which the pilot could by any possibility have entered a

strong descending current to the point of contact with the ground was only

: about two miles. It could not possibly have taken over’ one minute to cover !

~5 that distance and to have descended from cruising altitude to ground level

within that time would have required a mean rate of descent of over 5000 feet

) per minute ‘and a descending current of even nore velocity thsn that. It

‘seeme’ impossible to credit the existence of any such condition, .-

'
SN

‘. no back or side arms attached " The seat was. designed 80 that 1% might be

“The Board has 2180 given consideration to the possibility that in the
event of severe turbulence, the occupant of the Junp seat in the pilots'

oonpartnent might have inadvertently disturbed the pilot's control of the v

'?'airplane. The Junp seat installation in NC 21789 ccnsisted of 212" 'x 18 inch;

flst ooard about 1/2 inch thicn. It 15 supported by to steel pins about 1/2 :
inch in dianeter cn one side, one of which is eprinb loeded to hold it in

place. These pins are placed in holes in the secondary structure provided

C for that purpose. The other side is supported. when in a down position,

by resting on & channel which supports 8 pert of" the nail pit There weres :

i raised upward fron one side to permit pilots to pass to or from the cockpit
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. The seat, when in.place is loccted ir the companionway d'n#éctiy behind the
;.archway 1eading to the pilote! cockpit.v It wag app;ﬁximately 16 inches from '
. the forward edge of the Jump seat to tho back of the pilot's aeat. The Jump f~§
'? scat safety belt 1s of a material similcr to that used in the safety bolts in
,;thc.oosgenger cabih.‘ It‘was_fastened on each end to the airplane'étructurc.f
on thc riglithand side by a standard ond type oye -laolt and on the 1efthcind .
i?iside b/ a special fittinb dosigned by the nanufac turer of the alrcraft,
- The . 1anding gear, flap and engine selector valve controls are locatcd
}:forward of the jump seat on the righthand side. The wobble punp control is
':flocatod forward of and on the lefthand side of the’ Jump scat and all are
.?;eaaily accessible as a support to cne sitting in the jump seat if he~findol.\
ﬂ'it necessary to hold on to something, Since the occupant:of the Jumo geat
33;waa not a pllot and had not.ridden freouectly;in girplanes{ consideration wao ;:‘
iq;given to the poosibility thot'he night hace grasped the flap control in order i
.’ %0 steady hineelf if the airplonc had been ~ossing $hrovgh turbulent air con-
[ffditions'and.the possible effect such action could have-had‘uoon the flcps.of” |
'i#the controllability of the airplane, The possibility of such action having
-;;contributed to the accidcnt is eliminated because of the fact that the flap
_jicontrol mechanism is so0 designed that the flaps could not be actuated at a
v:ispeed in excesd of 112 miles pé% hour. If the flaps had been lowered at a
‘?apeed of 112 miles per hour or less, the airplane would have aaeumed a aettling'i
._“nttltude 1n a horizontal position and would have had no tendency to assume a e
w}ldiving attitude. There are also a number of other fixtureo such as the
channels of the archway and the back of the pilots' seate which an occupant

iiot the Jump seat could gracp. '
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A queetion was also,.raiscd as to whether the occupant of the Jump eeat';v
had.hie eafety belt fastened. If he had notgrtherenie a possibility that

he ni;ht have ‘been thrown forward so ae to interfere in some wey with the

handling of ‘the airplane controls, The Jump eeat was found in a badly dam-ﬂ .

;‘aged condition. A part of each side oi the eafety telt was found and the

- webbing of both had been broken er cut Close examination of these parte

" does not indicate whether either was: broken under heavy etrain euch ae night

= be expected at the time of impact-had the belt been’ faetened-and therefore

'y 1t is inpossible to determine whether the belt was fastoned at the-time of

impact

It is unlikely that the person sitting in the jump -seat would have been
thrown forward'becauee of up or down drafts euch as might be expected in |

turbulent ‘air conditions, 'The ueual tendency is for one to be thrown

etrnight upwards when the airplane strikes a ‘severe downward gust of‘eir.-yf

/

; it

\

However, if the eeat belt had not been fastened, the occupant of the Jump a

RN

seat mi ht be thrown forward involuntarily into the pilots' conpartment if 3Q“

the airplane were suddenly nosed down steeply so as to ceuee a pitching

.movement. Therefore. if the\airplane suddenly ‘went into a eteep dive, ‘the .

N obeerver night have been thrown forward into’ the pilote' compertment and

.'\

o rGEain control ; ‘f“-*.-' "‘1¥f°ﬁ”3fff“ff “ﬁ=f}7f';h~?f‘ﬁ'

o might have thereby interfered\with any attempte the pilote could make to

. \3\ S
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'ﬁﬁﬁ' ?ffect of Heavy Rainfall on Performance

The witnesses testified that the rainfall, which was occurring at the
l.time and place of the accident, was the heaviest experienced in a great
many years. These statemente were substantiated.py 4he fact that small

. streams in that aren were filled to overflowing. bridges were washed out.

‘fand highways were flooded. 1In view of thie evidence the Board seught and,{jv‘

‘. received avreport from tthational Advisory Committee for.Aeronautiesfaerl'rn.v
‘;;to the effect of heavy rainfall on airplane performance. . . |
Galculetions were based on an eetimated rain density of 60 grams per
- cubic meter. Thie rain density is equivalent to a rainfell of 1.4 inches
[;fper minute if the falling velocity is tnken as 12 meters per second.
'"According to a recent report prepared by the United States Weather Bureau
1: this is maximum rain density likely to be experienced anywhere in the\
'freastern part of the United States and represents extreme conditions of
actual rainfall in & cloud buret. | N
. Aeoording to the Netional Advisory Gommittee for Aeronautics report
;@jthe‘increase in weight due to the accumulation of rain, as well a8 the.1f~:f
éiﬁimpact of rain. essuming a mean rain drop velocity of 20 feet per second,

;f'is negligible, R \

Using a reinfall of the‘same intensity, calculations were also made
d‘to determine the effect of the drag which might result from rain impinging '
‘.Jon the frontal area of the airplane. The results show that this effect
'u'while not negligible, {8 not 1ikely to force an airplane down. The drag
ffveffect varies with the size of the rain drops,but,assuming that the rain Lt ;;
a consisted entirely of large drops, the power absorbed by the rain,while
ﬁj’substantial would be less than the power reserve available. "Even if

F"the reserve power were not drawn upon,the path angle and rate of desoent

e .
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would have to be maintained for several minutes and over a distance of
.' everal miles to foroe an airplane down from 5500 feet above the ground.
. The roughenina effect of rain due to fixed or splashing rain drops

PP ETT

on tho airfoil is unknown, but the peroentage increase iu dreg rrom that
cause 1is believed to' be small in airplanes such as the DC-B with over-\'
f_lapped skin construction, exposed rivet heads, and other departures from :
an absolutely smooth wing surface. o | B

_ While the conclusions of the National Advisory Committee for Aero- -
u‘nautics indicate that heavy rainfall will not disturb the performance or

behavior of an airplane such as a DC-S to any marked degree, the committee
believes that heavy rainfall would have a substantial effect on the perfor-
3;mance of the airspeed indicator.‘ Beyond a certain critical combination of |
_.airspeed and rain density, the airSpeed head will flood and the water will
\

;taocumulate in the pr eesure line. If such be the case the airspeed would no

AN

f:longer‘serve a8 a guide to the true flight condition.

- However, in the case of\Np\21789 a hand pressure pump was incorporated

" .in the airspeed indicator system 80 that any accumulation of water could be
qnmanually discharged. *It was impossible to determine whether this pump had
l35been used but had the airspeed indicator been affected due to water in the
.\pressure line, it should not have caused serious’ complications for.one'of N

g captain Scroggins' experience because he had undoubtedly encountered a similar

o oondition resulting from the pitot head freezing under ioing conditions-f_

V“Moreover, any inaﬂcuracy of the airspeed indicator woul :

e ,;‘r;w o

“ attitude of the airolane, as sho"n by the artifical horizon, the altimeter,

the power outnut of the engines, and the feel of the controls. l" o
Based upon all the available evidenoe, it appears that the effect of

"'Tthe rainfall oould not alone have caused the accidant. . ~_ﬂ'}§i_l ";#f{ IR
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el L Sabotage ‘ o
I R . ” , y

;;. Examination of the wreckage did not reveal any evidenpe ;'“_3;

QOf the aircraft or its controls having been tampered)with prior”if_

‘}to the aocident. An alarm clock was found in the wreckage in a‘-lfi
“l,damaged condition. Thie clock was turned over to0 the Federal

;leureau of InVGStisation for inspection to determine whether it

: .could have been associated with a detonating mechanism. The ,<5“' A
i;:inspection of this. clock revealed that the alarm hed. been set for |

."9 15. There was no connection on the clock which could have been o
iiiused for wiring connectione neceseary to have used it as a detona-uf”g

vy ¥

.;uting mechaniem. :

Since the door.between the pilots' °0mpartment and the cabin | NEh
;d'was not locked there is a possibility that a passenger might have

'entered the pilots' °°mPartment and interfered in some way with the 'Qz
‘:_control of the airplane. HoweVer, there is no evidence whatsoever '

1fiin eupport of such a presumption and the Jump seat upon: which the “‘if
‘-t'observer was. ‘seated in the aisle running between the pilots compart-

jh ment and the passenger cabin wauld have made it especially diffiouxt ﬁ
Q;: for a paeeenger to enter the pilots' compartment. | o

, Robert Williams, an airplane cleaner for Pennsylvania—Central
'?iiAirlines employed at WashingtonéHoover Airport testified that he -
i;tsaw a man enter the passenger cabin of the airplane two or three f;iﬁi"
‘Hj,minutes before the other passengere and that he did not see thie |

. man leave the airplane before the passengers boarded. He could not o

Ry N T . . T L S I
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. state positively that the Stewardess or the rest of the crev

'were on board et the tinme this men entered. Since f% was about

N

, time for the passengers to board the airplane he assumed that the"l

man whom he had observed go on board was a passenger and he paid

;'no further attention to his movements. No evidence was found which

would indicate that this person entered the airplane for the purpose o

i

Liof committing sabotege.
Two employees of the Federal Bureau of Investigetion, one a
~special agent were on board st the time the airplane crashed. fAn';V
| investigator from the Federal Bureau of I-vestication testified
i'thet the special agent was making a routine trip and that the :

2.special egents of the Federal Bureau of Investigation who came -

jlto the scene of the accident did so only for the purpose or iden-h{fqi

tifyins the bodies of their colleagues.

No evidence was found during the course of inspection or

f investigetion to justify a conclusion that sabotege ceused cr
contributed to. the sccident. .

1),‘ B Lightning

 The testimony of witnesses ' who were in the Lovettsville area

P
. “.e'l:a E
. \

b et the. time of the accident clearly indicetes thet a flash of light-'ﬁil_

ning occurred in the vicinity of the sircreft while it still was o
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proceeding in 8 normal flight attitude and at a time less than

; thirty seconds before the plene's impact with the ggound.

| As previeusly mentioned Mr. McGaha and his son both saw lightning |

.'in line with the plane's flight and they testified ‘that immediately therea

’? ‘after they saw the plane dive toward the ground., Mrs. Everhart likewise ;3
“};saw a blinding flash of lightning on the path of the flight which caused

;v:ﬂher to lose sight of the plane. The young boy, George Pendley, in the.t_it
‘ch house of Miss Virgie Mentzer testified he felt shocks at the moment of
JVZthe lightning flash and roar of thunder preceding the roaring noise of

;hﬁ the plane's motors. . -

y The testimony of a great many witnesses agreed on a sequence;of a

uf*ﬂflaeh of lightning, or at least the thunder which accompanied it 1m- Eif'

ﬁi"mediately followed by the roaring sound of the plane'e notors apparently

‘f[‘ending upon imnact with the ground.

U Several experts who testified and many dsta made available to the i"h
;i%fBoard indicate that. conditions in the" Lovettsville area at the time of the "
}n?laocident were of a nature which could produce very strong discharges of
’giilightning between the cloud which was OVer Short dill and the ground.ji
Descriptions of the unususl darkuess and other characteristics of the cloud

indicete'that 1t could have generated'large charges of‘electricity. 'Furtherg .

1'f'more, it had been raining for some time in the vicinity and the dampness of

. the earth would have .increased its condnctivity so that electrical charges |
‘.yfrom a considerable area ef the earth might collect at one point for a o

t”“strong‘lightning;discharge. Although there is no record of ‘a great number
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i of lightning flashea over eny considerable period of time. there wes at

TR

least one flaeh and poeeibly two flaehee a very ehort time before the craeh i
" of the airplane end one of the reeulte wes. the wellnestahlished eplintering
- of the wooden butt of a rifle which Was in Mr. Baknr‘e bern some dietnnoe

from the ecene of the accident. >
't' o & '

oy

- L flaeh of lightning cloee to an airplane in flight, and less than
| thirty eeconde later, the craeh of the eame airplane into the ground. are
- two evente of 80 much importance taken together that they cannot be dis—’

'ﬂi1.miesed as & mere coincidence and their relationship muet be analyzed to the

J-ijfulleet possible extent. | ' ) “‘_ | ' ;,

" The enperte who testified and the data collected reveal the extent of
1_:the knowledge thus far accumulated concerning the causee, character. and thelf
zgvarious reeulte of lightning discharges. together with their effects on alx

vfcraft in flight and their crews.' As relating o the accident under inwestin‘

:;getion, our - analyeis appropriately may be divided into four general effects )
l?.of lightning3~ *hermal. electrical, opticel. and mechanical. ' _

The thermal or heat. effect of lightning is the one typically found on
fftthe many a.rcxnft which have been etruck in flight. Generally, lightning .
“enteru and leawee airplanes at two different and often widely separated
7astructural extremitiee, euch a8 the nose. the tips of the wings, the units

;jof the tail aseeﬂbly, propeller bladee, radio antenna maste, pitot tubes, etc, -
'vahe point where the lightning enters or loaves the plane ueually can be die~
H.covered by a hole or indantation "an amall as a pin prick“ or Yas large as
.'twe eilver dollars." Occaeienally. the external fabric of an ainplane nay

| i'fbe Yurnt at the point of entrance or exit of the lightning. Experionoe has’
-,{”revealed that the epeed of the airplene through the. air quickly extinguiehes :

: of burne in etraight linee rather than in
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The thermal effect of lightning ie reeocnized in th electrieelkand.redio o
ut systeme of airplanes through buryt fusee. meltea or destroyed wiree. and other -
’ﬁfdamage of a like nature. and there mey be similar eg;eots upon other parta of
T?Jthe airplane's etructure controls, or eqripment e

Paat experience has failed to reveal any case where lightning has caused
}Ldthe fuel of an airplane to catch fire while in flight nor ie there any record f:
ﬁ:fof any other serioue form of fire in flight from thie cause. | |
| In this caee. although all $he parts of the plane. were not found. thoae
i?f;parte which usually are struck by lightning were examined. together with the ..
remnins of. the eleotrical and redio eysteme.. Al the techniciane and experts |
ttlwho examined the wreckage agreed that there were none of the recognized indi- ':
'gﬁicatione that lightning had strupk the airplane before its craeh near Lovetts—~

‘i~ ville.v Thero is no roaeon to believe that any usual form of lightning etruc _
the plane or that there wera any thermal effecte of lightning upon the plane.'
. The electrical effect is Aot known to have ceueed any inJury to personw
.ion all-metal airplanes of .strusture eimilar to the one involved in the presenti
jnf:accident which have been strugk. by lightning while in flight,nor any eerioua :
" damage to the airplane itself. CMr. L. P. Harrieon. United States Weather .
i;:anreanlz/ eummarized reporte on a great many ceeee of lightning etrikes on
fd'eirqreft.inoluding one instance of a pilot being incapacitated because of
7§:electrical shock which was conducted to him through the mechaniem of his radio .
i headgear. but that incident involved an airplane of a very different type and f '
At wes agreed by all. the experts who testified that the protection provided |
"u‘by the all-metal fuselage and winge and the characterietice of the electrical. .

o : '
' ;radio. and other equipnent would nake any significant electrical ahock to

__/ Mr, Harrison is- employed by the United States Wedther Buresu as an Aseis-
¥ o - tant Meteorologist and’ Has participated in the work of the Sub-conmittee
:oon Lightning Hagards to Alrcraft of the N A.C,A,

. Lo e
e |
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peredne?virtnaliy‘impcseible on‘the airplane under consideration. Whilel-f

[ N
[

‘the electrical effect of lightnina frequently produces a magnetic field

which nay temporarily or permanently influence metal parte. compasees. r‘ f~

‘other instruments. therc is no record of serious reaulte therefrom on airuﬁ»f

. Y

oratt tn fgts o Cowon o T
| The electrical effect of lightning has, been known to produce a8 eudden [
“and tremendously increaged noise or wivration in the receiving unit of
‘telephonea or radios of such intensity as to produce acoustical shock, ee~:;
_pecially under circumctances where earphones are held clos‘ely to0 both eare.--l-
"In puch an event, characteristic ‘marks are usually left upon the diaphram
of the receiving unit. Although the earphones’ of the plane were not recoven-
ed for éxemination, the testimony of experts indicated that an electrical
charge eufficient to produce acoustical shock upon the pilot probably would'
nct reach the earphones due to-the design end inetallation of. the radio J;f-
eystem in- the airplane involved in the accident. L“.
"_ There is no. reaeon to believe that eny eleatrical effect of lightning
othcr than accoustical ehock may have ‘been even a contributing cange of the'
accident. R ‘ | ‘l
The’ optical effect of 1ightning, or of eny sudden and bright light. ie-
.well known. Mrs. Everhart testified that the lightning flash which occur~ R
red in the vicinity of the airplane while she was Watching from a distance .
cf about l~1/2 milee was so brilllant that she was dlinded for a brief time'i
‘during which she lost sight of th airplane. Experts testified that the QFV
‘nature of lightning illuminaticn Wae especially”inJuricue_to'human eyesigpn h
‘and'a'coneiderable nunber of piloie have reported temporary impairment-tc'*r
their eyeeight from- lightning flaehee near “their aircraft while in flight - \
for varying lengths of time- depending upon auch conditicne ‘a8 the ‘brilliance

_of the flaeh. whether the pilot- was looking directly at thc lightning. the

. N
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" degree of darknees :ln the cock'pit and outeide the plane. Some persons.
| have reported tha.t ‘the 'blinding effect of a lightning ﬂash in their vicinity
._‘hae 1asted :t’or a good many minutes or even houre with L] recurring after image ;

:and other forme of interference with norma.l eyeeight which have been notice-l
_lable for several daye after. ' : . m | L
" It 1s ovidert that the oloud tovard vhich the airplane was flying was RS
wery dark end that the eirplans wes quite close to it at the time of the ‘_ R
'4 , lightning flash. If the pilote had bsen locking forwa.rd through the wind-- '
ehield at the time the flash occurred in front of the plane, the reeult could.
B _' have been so severe as to produce virtusl ‘blindneee througheut the dive of . ”
».::::_'the airplane to the point of impact. | | ‘] .
. | It is obvious that the eudden blinding of a pilot might eeriously in-- N
" terfere with his efficient control of an airplane in flight. While the
5 "_,vf-"blinding of the pilots in the p‘reeent case might have been an ad.ded and
. : grave complication in attempting to regain control once the dive had eterted.‘"‘
'”’it is not believed likely that the optical effect of lightning of itself
"."_;_'f‘ " .repreeente a basic cause for the airpla.ne to change ite normal flight atti-v ; '1‘
" tude and dive toward the ground. -
~ The mechanical or preeeure wave effect of lightning was described. at
‘,,:f‘”some length ‘oy one of the expert witnesses, Dre Karl B. McBachron, an
electrical engineer of tho General Electric Gompany, who hae been in cha.rge
of lightning research for the paet soveral years ‘and is generally recognized'
" a8 an authority of great eminence on the eubj.ec%—?j In one type of lightning
atroke, there is a relatively long time, slow discharge of emall value curreat

' which prodncee a burning or therma.l effect. However,- there is 8 very different

R Ls_/ Dr. McBachron is Director of High Voltage Research I-aboratory, General
Blectric Company: Member of Sub-Committee on Lightning Hazards to-
Aireraft of the National Advieery COmmittee for Aeronautice.
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‘type of lightning stroke which.lasts an extremely’ short space 'of‘ tiina,' bub in< -
':vol'ves.a very high value vof~cnrren% and . results in a méohanicéi "e'ffe'oi-.. " The
first type of lightning mey set a tree on ,fire, Wwheveas the latter type may’
splinter a tree and toss. heev-y pieoea of wood. a conq‘i‘c_llere,bla distance’ away. -
Brief, oworm discharges eét up pressure weves ‘With oharaoteruticany
‘gteep fronts which are capable of a damaging effect gt a short diatanoe
| away from the path of the lightning itself, It should be noted that’ a singlo
: lightning discharga may. involve not only mechanical but also’ thermal and. "
~electrical effects. Thus a'severe lightring stroke involv;ng a high ‘velue -
‘lof electrical current may dlsintegrate a tiée while aleo setting 1t on 'fix'-'a.’" |
If. the particular dischargs of lightning ‘with' which we are. concorned in
this investigation were of a nature to produce a strong pressure wave, the
: pilotg might have- suffered from acoustical -shock or ‘concussion of a sev"'erity _
'..g_apending upon the proximity of the lightning to the cockpit and whether or
1:" not'ohe oockpit windows were open. Expenience hna revealed that such
"?presauro ‘waves have: prod.uced. severe concussion upon human beings which might :
reault in unconsc-iousnese. The poaeibility of ‘acoustical uhock or conoussion
;'.«as one of the ‘oa.aio elements in this case cannot be dismissed. }.
‘ Pilota ‘quite frequently- have reported that when s flash of-.lightning‘
hag' nassed near. thelr planesthey have felt a slight " bump, This:Woﬂd“'oe |
" & result of the pressure 'wnve. vut all av'a.ila‘ol'e date indicafo’ that th'eiro
: never have been. any ‘gerious effects upon the sta‘oility and flight path of
an airplane :t‘rom -'ohis cause. We do not believe that lightning itself pro-
duced such severe turbulonco as to havd caused or’ contri'buted to this -
‘aooident. o | o '
The mechenical effeot of lightning has Yeen known to emash in the window:
of build.ings even though the discharge itself may have pasaed some little

distanoe away. Although the oookpit windows were deai.gned. 1nstallad, and |
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.”e.pproved. to withetand e.ny reasonable impact ‘or preeeure load, it appeare :
‘entirely poeeible that a lightning ﬂaeh near the nose of the plane might

reeult in their being emaehed. 1n.' The plane must have entered a torrential
downpour of rain at the t.ime of, or immed.iately following. the flash. of

lightning in 40 viclaity, end 1¢ the cookpit winaowa"fma veen smashed 1n,

- the pilots might have 'been subieeted not only to the violent 1mpaot of ﬂr- ]

. ing pieces of glass but aleo to a withering etream of water etri}dng them "

- with all the force of the  airplane's speed through the air of 140 mi.les an

hour and upwa,rde. The smashing of the cockpit windows as & reeult of an -

. unusually powerful lightning diacharge near the nose of the plane with a
. consequent serious interferenee with the pilot's control ‘Jf-the,eirplane X0

. mains a possibility,

. No airplane has’ been reported to have suffered etructure.l damage “Tesult- ‘;

ing from the meehanical effect of lightning while in flight.- Furthermore,
Dr. MoBachron postified that the svailable data indlcate that the destructive
foroco of lightning decreases in praportion to the e.ltitude ebove the ground ;" |
and, as already menﬁioned. it epi:eare ﬁhat the eirplane in the }preeent oaee
.4 was flying at en altitude of 6,000 feet at the time of the lightning fla,eh.
However. a8 Dr, McHachron said. during his. teetimony, "We are loold.ng here for
"f.‘,the unugual thing, not ‘the ordinary thing," and the rare chance of serioue

o demage to the e.irplane or its controls caused by lightning should not b6 Over—
looked. If the meohanioel effect of lightning may have. been a factor ceueing
the aocident, ‘the emaehing impaoct with some part- of the plane'e structure

i ypica.lly would have left. ‘none of the usual mdieaﬁ)ione of & lightning etrike
; of a thermal nature. . A violent pressure wave concelvably could damage the

'tail of an e.irplane to eueh an extent as to ‘cause the 1ose of all normal

S ) o b
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dl' flight control but the teetimony of eye witneeeee as to the relative f-'”

| f,poeition of the airplane and the flash of lightaing would lead to a ff;luf
;i'odnolueion that the lightnihg diecharge occurred in front of the plane g
l}?ﬂrather than tp one slde or in bejsks N ?.fﬁ7 o ' | '.v
o According to Dr. McEachron'e testimony, the greateet damage ‘y f{'
l:-illightning occure at or near the earth terminal of a brief, high current
ili;value discharge. It is natural - to consider the destructive force of
) B such a discharge at or near 1is cloud terminal. There is some reaeon
1.to believe that the airplane in thie case must have been Just about to
~{fi‘enter‘the cloud and its rainstorm at the exact moment of the £lash of |
; lightning; It ie ueeleee to speculate .as to whether or mnot thie airplane
may have been in the cloud terminasl of the lightning diecharge or what
i,;gmay hawe ‘been the effect of its voing there since Dr. McEachron pointed '
*é‘f:out the limited knowledge on the eubJect and the obvioue difficulty ~j;’
"l#-of research. | iid
Upon the evidence of record, we cannot conclude that the airplane
gufwae etruok bylthe usual type of lightning uhich produces a:thermel e:fect;
J”nﬁxthet the eirplhne or its crewfwere injured by any electrical effects of
. lightning other than acoustical shock; or that lightning itself produced
‘Ii”any turbulence which changed the flight attitude of the plane, We, there-
t}'fore.'oonclude that none of theee phenomena'of lightning were'releted'to
“-ifany‘cauee of the accident, l ' - O "1i R V\i
i We do think it possible that lightning may have temporarily blinded
7 the pilote or that the preeeure wave reeulting from the lightning may
R ~ may have
'“,'heve subjected the pilote to ‘acoustical shock or "concussion; ;/emashed the
: cockpit windows, or may have ‘caused other damage to the etructure and

: uoontrole of the airplane through mechanical effocts
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Reconmendntions .

(1) The .possible effects of lightning upon aircraft should be the
:subJect of continued researche The difficulties of direct research upon a
natural phencmenon oocurring unprediotably as tc time and loeetion. and only
at considerable intervals in any particular area, are obvious.‘ Nevertheless.
much has been accomplighed in the iast twenty yeors in a number of laboreto- ';
-ries. The National Advisory Comui&tce fcr Aeronautics has for some tinme bad.

\u epecial subcommittee cn Lightniné Hazarde to Aircraft, cn which interested
‘:Government Jepurtments and airlines and : industrial laboratories heving given
repecial attention to 1ightning are represented, and some 9pecialized researchee
*have elready been conducted. We recommend that further attention be given to
such research. end that there be included amang other matters the etudy of © i
the optical quality of lightning fleshee. the nature of their blinding effect..
) and the extent ‘to which protecticn can be given against blinling by the uee o
;»of windshield naterials of various light—transmieeion cheracterietics.'the
' noesibility of acoustic ehock-through radio earphones, and the ertent”to nnich |
ithe liebility of such ahock wouli vary with the particular characterietice of
{;the earphones used and of other parts of the radio inetellation' and’ the f'
:ﬂposoible mechanical effects of 1ightning on aircraft in flighte.
_ (2) A continuation and accentuation of research on atmospheric turbulence.
:;Here egain. as in the case of lightning, direct reseerch is difficult, but a
ifsubetantial amount has already been eccompliehed. We believe it important
?fthet«the existing store of kmowledge of the nature cf atmospheric turbulence,
“f°f its structure when its severity is at a maximum, ond of its effect on the

- flight performance enn the control of the aircraft’should be: extended as

]
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T rapidly as poesible.. It is of paréicular importance that further knowledge
should be sought on the probabilitjes of aeeociation of extrene turbulence

© with prelictable meteorological ccnditions, so that the likelihood of euch

turbulence can iteelf be prediotedJ The developnentoof:; generally acceptable
ecale of measurement of  the severity of turbulence, and of a etandard nomen—,:“
?i;clature for the various types of turbulence would aleo ve valuable as a
possible product of- further etudy -1t is hoped that reeearch in this field
' any receive a high priority with the'Wenther Bureau, the National Advieory
;; Committee for Aeroneutioe. and such other governmental and private agenoiee\:fﬁﬁj
ue may hnve epeoial interest in the problen or: epecial qualificatione t0 <iee1..“""x»t
with e o L L g
‘ (3) Methode should be developed for collecting and correlating the |
f{l experiencee that airplane pilots may heve with exceptional turbulence, er
. other unueunl atnoepheric conditione. It happene from time to time that a..
\, pilct.'military, airline, . or private. obeerves some- exceptional atmoephericfﬂt
y condition, or scme exceptionel effect upon the flight of the aircraft. ' The ?t{
fﬂ; ability of pilots . to benefit frcm one ancther's experiences in .such mattere}
ii””ie quitegiﬁig&hﬁzjmutsd to the results of*informel;reportf It would be ofi“;-
L;i7great value in connectionvwith continued-reeeerch on‘atmoepheric etructure”i*h
;f; and its effect on aircraft if recoris of all such exceptional experiences
t*? could be brought into the hands of a single aaency. for comparison and the -
development of -such generalized conclueione as the collected nass of -data nay.
' ellow. The Nationnl Advieory Oomnittee for Aeronautics hne already made pro—.
grees along this line, with specific reference to the magnitude cf the accel-j

:‘eratione of aircraft in turbulent air and to- the ‘conditions noted by pilote
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at the time of lightning strikes, but it would appear that a much more ‘extended Il
- program of collection and correlation of data would be possible, Itlis recom-
‘mended that thie'metter receive the con;ideration of all organizatione operat-
ing substantial fleets of aircraft, amd of thy Nﬂti;ﬁal Advigory Committee for
.'Aeronautics.”rhich alreadr has in existence afsub-committee on meteoralogical
problems on which the‘Adminietrator of Civil Aeronautics, the Weather Bureau."’
| and the Army and Navy as the major aircraft—operating departmente of the Govern-,
ment’ are. all represented ' '
| (4) Where pilots encounter conditions not shown in the latest weather rev
;;-port for the area or in any forecast, including those cases in which they en- T‘
:' oounter turbulence of what appears to them very exceptional intensity, thoir |
;)observatione ehould be transmitted to the nearest available Weather Bureau of~-
ﬁ ffice at the earliest possible moment, Not only would a bettereestabliehedw |

.

'lpraetice in this particﬁlar be of assistance in correcting and emplifying curs-
" rent reports for the -benefit of other pilotsvand for the imﬁrovement'of‘fore; =
fv casts-currently-being made, but 1nformetion-rece1ved on current turbuiehce con-
“;;ditione should be of assistance in research on the forecasting of turbulence
@fﬁby making it poseible to establieh 1mmadiate correlations between turhulence i-
fiidate and' other weather information which can be currently secured for\the o

3 ‘regions of reported oxceptional turbulence."
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APPENDIX A
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Tho following passengers were on board the airolane at the tine of“’

) whe

the nccident‘ o ¢ ‘;" LI 5.£ﬂiff :

ifxi.Misa Dofothy Boer, 106 Maple Avenue. Abingdon, Illinois

Vf‘ﬁMr. E. G. Bowler, 245 Ashland Avenue, Mt. Lebanon,. Pittsburgh. Pa.v,‘Y;
;’Vg}'Mr. W M. Burlesoﬂ. 57 Look Lane Road, Richmond Virginia ; .

", Mr. V. B. Chambers, 17 Craighoad Road, Pittsburgh, Pa. .

Miss Mildrod Chesser, M1nera1. Ohio

Dr.oharlee D. 6. Cole 5305 41t Street, N. W., Washim,ton. D, 0. ;.f o
o | Miss Naonmi Colpo, 8621 Hewark Streot WV, Woshin gton, D. G,‘-f?';f :
" Mr.'A. H. Elllott, 3757 MEKinley Street, W.W., Washington, D. c
.I:oMr. William Garboee U.s. lDepartment of Justice, Washington. D. C.LQ _o
Miss Evelyn Goldsmith, 5&47 Douglas Street, Pittsburgh, Pa. .
F[C}Mrs. Roee 'Z. Hale, Pennsylvania Apartments, 4403 Center Awo..;*‘iﬁi‘»

" Pittsburgh, Pa.
" Mr. Arthur Hollaway, 838 N . 24th Streot Oklahoma City, OLlahoma "'3

\ L% Mp. H. J. Hofferth, 5531 N. Spalding, Ghicago, Illinois
_*7 Mr. D. P. Jomos, 1212 Leo Street, Jefferson ‘Oity, Missouri o
‘M" -Senator Ernest B. Lundeen, 6221 29th Street, N.W., thhin ton. D 0.
© Mr. M; f. Mohan; 1610 Grondviile Avenue, Chioago Illinois
Mr. Adolph Mook, 1788 Lanier Place, Washington, D. C. | |
M. Josoph J. Pesci, 213 West Market Street, Blairsvillo. Pa.i}: f;‘
':'Misa Ghloe Tost, Mi1erva, Ohio D
C -4Mr. B. J.. Tarr. 1722 19th Street N. W., Washington. D 0.

’;y Miee Margaret Turﬂer. Huddleston, Virgixia

ooooOOOoooo
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Weither Anhlyéis"-’ S ‘:;?

The weather analysis fortAugust 21, 1940, prqpaxed by moteoroloaiste
‘18 a8 follows: A wealk occlude low preasureeafga 3Za looatod over the L
f‘Lnke Superior region. with 1tp principal front’ occluded at the centarxof'f 
'":the systen, becoming a cold front of weak intensity oxtonding fron the |

. central portion of Lake Erie south—southweatward across Ohio. where it

t'became too diffuso to remain of any importance. There were indications’

of a oold'front.of_morévacﬁive nature running from the center of théida- .
, : gRiY

».pression south and southwestward ncross Lake Michigan to the Missouri-Iawa

. State 1ine; where it also become oo diffuse to be carried any furthér;

. East of Illinois‘the'p*essure grodient was comparatively flat. An anti-

-  cyclonic circulation prevailed alonp the Coast north of the Virginia Oapas»"

v£_prodnced by a high pressure area aituated some distance off shore in the

'j Cape Cod arca. The very sluggish circulation resultiug from this pressure  m

Qlaistribﬁtion.and the saturated state of the lower loyer was such that a

;.widespreud.loﬁ cloud deck, with considerable fov. was reportéd in all sec~

3

}f‘tions of the area ettending fron the northern Smoky Mountains northeast-
: -ward to tho contral St. Lawrence Valley,
| The neteorologiste atuted that while the fronts did not exert o domi-

, nating influence over weather conditions in any section southeast of the

‘lLakes, the approach of any front no matter how woak would contribute to -

. the vertical lifting of an air mass which vas already being acted upon by
gpothor forces such as convergence, aerographic 1ift etc. There was no’ tom-

.¥poravure differential 1n the horizontal oetween Pittsburgh ard thhington.'



The tropical hurrichne which was reﬁorted moving slowly northeast—
;ward OVGr the South Atlantic was considered by the weathor experts as be—
ing too far removod at any time during the pebiaa‘éiaer consideration to
bo an influencing factor., The above analysis was bosed entirely upon a

~synoptic¢vegther map with upper airvdirectiona and velocities and avnil-

:,able radioponde‘ddta superimposed.

-

Weather Forecast

e 'fonowmg 18 the pirvay forecrst issued by the Cleveland: station )
or the U.S. Weather Duresu for the period 11:30 A.M. to 7:30 P.M. (EST).
for tho route Detroit to Washington: , R RN o o

t

_' WYealk low pressure ‘central over eastern Lake Superior and nor- -
Iﬁ?*thern Lake Michigan with poorly. definod and weak cold front near i?fﬁ
7"""""'f'‘lf"Ind.:i.ana,poli.ts. Grand Repids, and north westward at 7:30 A M, Preeejv
".Ji};sure gradient is very flat throushout this district. Cloudiness
{ﬁi will increase to brolen or overcast to westward of mountainB With

f % gelling 4 to 7000 and lower clouds 2 to 4000 ‘variable scattered to |

“”ff”?ﬂbroken first quarter and broken to overcast tharoaftor. Scatterod,,*f
"f: showors in nfternoon qnd sone mild thundorstorms_probgble contral
.xiifi'Michigén. éastqf& Indiana and western Ohio se&bnd’hglfuperiod. Over—

" cast to occasionally broken clouds mountains enstward with fog dimi-

" ‘nishing and ceiling lifting to 6 or 800 over higher terrainidnd 1to
3'2000 ground scabtered showers through mountdins and some mild thnnder-
’“ storma likely in afternoon. Local areas of very low to low. visi- 3

'V:fbility with fog slowly dissipating over middle and aastern'ridgesi'

.1“-



J.firet quarter but improving to betWeen 1 and 3 in nfternoon hours

-,k"and to between 6 and 3 other sectione.' Visibilit; botween 5 and
A L8 e 0

10 weetyard of mountains. Winde aloft 250 to 270 degreee 20 to

.80 mph."

x‘The tri) forecaet ieeued to the captain by the Company‘e meteorologietifi,

was ne follows.

"Trip 19 forecast: N

"Wuehinbton to Pittsburgh - cruieinp altitude 6000 feet, wind

T I
R

-1°60° 10 mph, tomp. 66

R

~ "Pittoburgh to Gleveland - cruieinp altitude esoo feet, wind zao°
’__,,‘j,'j‘;;".lo mph, temp. 76, } ' L - 4 ‘\ B
fTJ“T:> "Clcveland to. Dotroit - cruising nltitude 4000 feet wind 220° i
30 mph tem'f). '72., ' &
"Overcaet to broken. thhin ton to Pitteburah. base 1500, o
1ﬁkweeh1ngton aren top 5500 over ridgee etop broken to ecatterod

o A\
<;;*}-P1ttebur°h to Detroit,\beee 5000 lowering to 3000 in ecattered
\

‘3_Jvfm11d to moderate thunderstorms ‘stop- 5

| "A11 turm*nele eeatterod to brokea at 5000 lowering o 2000 in -

,t~:,thunueretorme, visibility unlimited 1owering to 3 in etorme eigned
ﬁh Ooons Pitteburgh 12 80 p.m." >'

. The sequence weather renorte and forecaete aVailable to Cantainhﬂi

LScroggine at. the time of scheduled departure, 1:50 P M. (EST) and which

eppeared on the clearance were. as followsz ;A}rgw.‘;-“f1ﬂ.?l‘?n~‘i.yqi1 "'* ’
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:éﬁﬁ;‘ 12:35 p.m,, EST = Washinpton. D c. 0 (satisfactory for flight underf
\coetact flight rulee) ceilinr estimated 1400 feet overceet lower broken '
olouds, visibility ? milss, \ugm rein showery pramre 1017,3 millibs.rs.v. | o
- temi. 78, dewpoint 74, wind SW 5, altimeter setting 30,03, " s
| Frederiok, Maryland. Special observation.-/ Ceiling estimated 900

' feet, overcast lower broken clouds. visibility 6 miles,‘light rain. temp. 78,

o N

"dewpoint 74, wind WSW 7,
‘ Front Royal., Ve, Ceiling estimated 8500 feet high broken lower broken :

v}clouds. visibility unlimited. pressure 1016, 9 millibars. temp. 80 dewpoint

’;73. wind N 3, altinetor eetting 20, 03. ecattered clouds at 2000 feet, thunder-

R

f;: heads all quadrants. v o
" Martinsbure. W. Va, Specisl observation, ' Ceiling estimated 3800 feet, -

J&_overcaet lower broken clouds, visibility 7 miles, pressure 1017 3, temp. 744
.”gfdewpoint 71, wind NW‘e. altineter setting 30,04, | A
;ﬂff ' Elkins V. Va. Oeiling estimated 4000 feet, overcast lower scattered

clouds at 800 feet, visibility 6 miles. light pround fog. prewsure 1018 3

millibsrs, temps 83, dewpolnt 66, wind SE 4, altimeter settinb 30, 11. west ‘
=‘;ridge obscured, }‘ o L
| f Middletown, Pa, Special observation. Oeilinp estimsted 1200 feet, - n
'“overcest visibility 5 miles. 1ight fog, preesure 1016 9 millibars. temp. 75.

‘tjdewpoint 71, wind WNW 10, altimeter setting 30 02 lower sdattered clouds at

. 800 feet. EE N
e R

l/ A."special observation! is Lne taken between regular reporting times,
Its purpose is to report abrupt and’ extensive chsnges in the weather.

N

o
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Harrisburg. Pa, c (eatisfactory for flight according to contact flight ,%

rulee) ceilirg estimated 1000 feet, overoast lower ecattered clouds at 800 5;3
feet. vieitility 4 milee, moderate rain ehowere‘preesuie 1016 6 millibare.
emp. 73, dewpoint "2, wind W 3, altimeter setfing 30,02, o
Cove Valley, Pa, Speoial o?eerVation. Ceiling 3000 feet. overcast |
lower broken cloude. vieibility T mniles, proesure 1017 6 millibars, temp. 72, :%
dewpoint 68, wind nissing, altineter eetting 30.07, overcast at 6500 toot. |
| Bucketown, Pa. Special observation. Geiling estimated 7000 feet,br
overoast lower aoettered clouds at 2000 feet visibility 7 miles. pressure
1017 3 millibare, temp. 70, dewpoint 64 wind S 8. altineter eetting 80 12, __.C
breake in overcast | o |

i
i

Pittsburgh Pa. C (eatiefactory for fli sHt accordinp to contact flight :

rulee) Sueoial oteervation. Ceiling eetimated 2500 feet, overcaet thin
lower broken cloude. visibility 4 nilos, liuht rain shower. light smoLe, f‘
preeeure 1017 6 millibere. temo. 69. dewpoint 65, wind NNW 2 altimeter j'..
_»eetting %, o7, ' | o
E East Liverpool Ohio. Ceilinh estimated 3500 feet high and lower broken

clouds. vieibility 4 niles, hew, pressure 1017.3 nillibars, temp. 74, dew- B
pnint 68, wind S 4, altimeter eetting 30, 05. ‘ . 4
. Oambridge. Ohio. Oeiling oetimated 2500 feet, broken 1ower broken cloude ,
| vieibility 8 niles, pressure 1017 3 millibere, temp. 81, dewpoint 66, wind
w 7. eltimeterisetting 30, 05. _

Akron, Ohio. ¢ (eatisfactory for flight according to contaot flight

: rulee) ceiling unlimited high broken cloude lower ecattered clouds at 3500
feet vieibility unlimited. pressure 1018 O millibare. temp. 79, dewpoint 50,

wind SE 4 eltimeter eottinr 80 08.
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~ Cleveland, Ohlo. C(satisfactory for flight according to cone’
: ’:sf'tact flight rules) Ceiling unlimited scattered clouds at 8000 feet.;:
bl-itvisibility unlimited, pressure 1017.6.nillibars, temperature 79, QGY;
| point 52, wind SSW 2, altimeter settinﬁ 30, 05-”'M;. | !l
The 1335 p.m. weather sequence may have been available to captain “;éf
Scroggins prior to departure from Washinbton. since the departure of the i
trip was delayed, or he may have obtained the weather data from this se-f:'
quence by listening in on the Washington radio range frequency, ‘
Washington. D. 6. © (satisfactory for flight according to
:i'ifzgfcontact flight rules) Ceilinp estinnted 1500 feet, overcast lower ;
'"'ﬁﬂbf'broken cloude. visibility 5 miles,’ 1ight rain shower,- pressure 1016.3
' 'ii’millibars,'temp. 76. dewpoint 72, wind SW 10, altimeter setting 30.09,
| | Frederick, Md; Celling estimated 1000 feet. overcast lower i
»i’”f{ broken clouds, visibility 1-1/2 miles, light thunderstorms, moderate'
*iﬁ;ffs rein, light fog, temp. 77, dewpoint 75, wind S 12. '

~Front Royal. va. Ceiling estimated 2500 feet, broken clouds

'““Qﬁlower broken clouds. visibility unlimited. 1ight rain showers. pres~?i
i gure 101646 millibars. temp. 76, dewpoint 74, wind calm, altimeter |

" getting 29.99

'v'Martinsburg.‘W. Va. Ceilinp'estimated 6006 ieet.'trokeh olouds;i
”sﬁ flower scattered clouds at 4000 feet, visibility 7 miles. pressure f .
‘*?fl 1016.3 millibars, temp. 78, dempoint 7o. wind NNW 4, altimeter aecg'fi

" ting 30.01. " a o
leins. W. Va. Ceiling estimated 6000 feet, overcast lower
ﬁi‘scattered clouds at 800 feet, visibility 7 miles, pressure 1017 6 -

{.;‘,:i millibars. temp. 72. dewpoint 63, wind SE 4, altimeter setting 30 10;1

Middletown, Pa., Special observation.: ceilinb estimated 1200



.‘!;

. |
feet. overcast lower brcken clouds. visibility 2 miles. light rain .

shower. light fog. pressure 1016 9 millibars. temp. . 72. dewpoint 70. T
‘wind WNW 12, altimeter eetting 30.02, conditions extremely varieble..fbfi

Harrisburg. Pa. N (satisfactory foz £lighx under instrument
tlight rules) Special observation taken at 1 37 p.m.. IST. ceiiing.

.'}eatimated 800 feet, variable overcest. visibility 1f1/4'miles. vari-

(“‘able light thunderetorm. heavy rain.shower,"pressure'lols.s millibérs.T ;

temp. 72, dewpoint 71. wind S% 5, altimeter setting 30.01 '
. Cove Valley, Pa. Ceiling estimated 3000 feet. overcast 1ower }
broken clouds. visibility 8 miles. pressure 1017.3 millibars. temp.

74. dewpoint. 68. wind celm. altimeter setting 30.06. overcast et 3‘. \"

| esoo foets - . j .
: !

Buckstown, Pa. Geiling estinated 7000 feet, high overcast lower :
broken clouds. visibility‘G milos. pressure 1015 9 millibars. temp.
74, dewpoint 64. wind sw ’ altimeter setting 30.09. lower overcest

to the east.

Pittsburgh, Pa. O (satisfnctory for flight according to contect

7 -f11ght rules) Ceiling estimated 2500 feet, overcast thind -lower broken

fﬁ{ivisibility 4 miles, light' thunderstorn light rain shower, light smoke,

..pressure 1016.9, terp. 68, dewpoint 66. wind NW 9. altimeter setting 3
30,05. overcast at 5000 feet.

- Zast Liverpool. Ohio. Special observation. Ceiling estimeted

:' 4000 feet, high and lower broken clouds. visibility 4 miles, hazy.

pressure 1016.9 millibars. temp. 77. dewpoint 68, wind NW 4. alti-

meter setting 30, 04. wind shifted from the south at 1:35. p.m.vA



SRR | . |

Canbridge,” Ohio. Celling estinatéd 3000 feet, ’brokéa 51ouas. f(f«
-"l?"".'lvisibility 9 miles, pressure 1016.6 millibars, temp. BO, dewpoint 63.‘
'ff’wind WIW 10, altimeter setting 30.03. i“;. | o
' Akron. Ohie. © (aatisfactory for flight according to contaot |
'”iflight rulee) Ceiling unlimited. high ecatterei clouds 1ower scat- . ;
‘. ':tered clouds at 4000 feetg visibility u.nlimited. pressure 1016.3 .
- millibere, temp. 81, iewpoint 49, wind § 4, altimeter setting 30. 02.‘_;
Cleveland. Ohio. 0 (satisfactory for fli sht according to con» -
tact £11ight rules) Ceiling unlimited. clear viaibility uniimited,'h‘””

f fressure 1016.3 millibers. temp. 83, dewpoint 56. wind SSW 7' alti—ifA

ke t 8 . N . . .
& R The e , 1_.:. ] 'A:.«"“,. L T

?? meter setting'ao 01. P
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APPENDIX iZr¥:
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ihy T

Rndio logs for Penns;lvania—centrel Airlines reveal the following

informntion in connection with the operation oﬁ'mriprﬁg of Auaust 31 diﬁ*

}\ 02 g.m. o Pittsburgh ground station called Trip 19. No acknow- ;

N

__1eaynent. Pittsburgh repeated‘the flight plan which had been approved

W

f_ for this trip. | a A : R f_ Py ,W;531_°’
o 2:08 p.m.hu Captain Scroggins to PennsylvaniauCentral Airlines‘r ;r%7“
ground station, Washington. "Have a mechanio come out and turn our oil_ie.”
iiéfilter " ‘Beply: "OK will do.! - | | "?
L 2! Q__p;g; - Aircroft to ground station..Washington. “Trip 19 1eft g,

' 3the ramp 2: 18 off the ground 21211 Acknowledged by ground station

2:% pome . L S o
| 2 31 n - Trip 19 to ground stationz '"mrip 19 Herndon fan narker :

.'J-

o 2 31 %000 feet climbinb contact " He gave his first departure from ranp
f'fat Washington' rrip 19 first time leaving ramp 2:02 returned at 2 07 " !

zA‘Aoknowledged. ’ | , ‘ . ,";A;ﬂ

¢--..
.c.-o

g~03 p.m. v Ground stations ot Pittsburgh and Washington oulled -

Trip 19. No acknowledgment. Pittsburgh broadcast to Trip 19" "Gleared

'. \v' 9 l' '-".

- Waahington boundary to Scottsdale cruise 6000 Sccttsdale at 4000 no delay
:j expected traffic Trip 42 departed Pittsburgh 2t 59 oruise 5000.“ | i

3110 p.n. - Pittsburgh ground station bo Trip 42: "If you see Trip 29
"Ion the way give us & call."l" ) - »
3114 pom. - Pitteburgh callea Trip 19: "Irip 19 9avis¢'ya;g'pasgg§.

. gers you will change ships at Pittsburgh." Not acknowledged.
. o . n R L o .



-2
3:24 p.m. - Pittsburgh ground station to Trip 19: "Trip 19 cleared

Jrostburg to Pittsburgh tower circle fiel& at 2500 feet before landing and
‘look for light and will broadcast it on range ANBSEXW broadcast it. Also
{'ohan¢o to night trequanoy ‘and give me a oall.“.-Natacknowledgod. | o
" 33139 p.m. - Pitteburgh ground station' to Trip 19~' Wprip 19 switch
*“over on battery also»change transmitter and try wostern ‘day frequency and
night frequency." MNot acknowledged. Pittsburgh to Detroit{.'“Stand by on .-
western day‘and night frequencies." Pittsburgh reneated tne abovevinstrucn
f,tions to Trip 19. Not acknowlsdéed.. E
| 3139 peme - Pittsburgh to Trip 19: "Irip 1§'éﬁhngé'6ver toibatteries
. and try changing your transmitter to western day and night frequencies. ‘

| Not acknowled.ged. ’ ‘ ' | _ |

3:41 p.m. - Pittsburgh to Trip 19: “rip lQ'Pittsburgh‘we'e,ther o
' 13 35 p.m. estimated high broken 1ower broken visibility 4 miles smoke S5 10
5 ALTM 3000 scattered 2500“ Net acknowledged. The above message.wasbrepeated,
' b0 Trip19. Nob sokmowledged. ¢ T
. 344 p.n. -~ Pittsburgh to all ground stations:' “Suspend treffie sndv
perations for time being." ‘, “ } R ‘u, -
Y 3148 R.m. - Pittsburgh to Airways Radio Rsnge Sta.tion: _"Airwsys. b;‘l-oad-}.
..Jﬁoast cleerance on BLV." Reply: o'§ will dou o o .H -
'l 4 04 Pelle ‘= Washington to Trip 19" Repeated 3:35lweather'seqnence;‘e'
- Not acknOWIedged. . L e T "ﬂ-":.f- L
4304 Pelle = Pittsburgh broadcast complete weather sequence to Trip 19.
Not e.oknowledged. SR T e e i |
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4:07 p.m. ~ Pittsburgh to Trin 19 "A ship south of the field about
4302 at abcut 3000 circled then turned south into the overcast." ‘

4317 PeMe o Pittsburgh to Airways at Pittgburghg "Airwaya advise aIl?”

ships coming 1nto Pittsburgh at the pilot's discretion until we hear | from

PCA Trip 19."

4122 pon. - Pibtsburgh called Trip 19. Not acknowledged. Pivteburgh
. to‘Harrisburg: "Did you hear Trip 19 call you?“ Harrisburg:  "NO-“T\:;Ef
'. Harrisburg called Trip 19. Not acknowledged. i s
5328 2'”' - Pittsburgh to all stations: “Resume'normalQperatiéﬁgﬁ
" and traffic. ) B BT U

-~ RN . ' . v ' L : S '
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