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% O ~ L U S  ION 
I==--- 
I 

d C ) ' .  or 
, I  

4 '' ' * '  llha Board i u  this  proceed q g ,  $AI accorimce wit& the stitutory 'ma- . 

rlnto, Is reportine tho proboblo, not the c o r t d a ,  cause OP 6ha'acci&eht, 

und&btodJ.y tho Boardl 8 stdtutdry dut:r wis thus defined t h e  Act i n  

*roco&ni$ion of 'th6 fncf ,  'wall known' fo  the Congress, that &e' to: the' ' 

mok&r' n;;h ikcoiclusi& c h r p c t e r  of ,  the evidence hvailable',' t h e  circim- 

s t h n C ~ $  s&ro%dhi$ air 'r.ccidont s h: ve at ' t i nes  been enshauded i n  obscu- 

r i t y ,  ' Probabiii ty flows' f ron '  evidence which i n c l h e s  thio nind t o  a con- 

clusion 'but loaves 'roon for '-doubt . The Bonrd i n  tho present cme' is-*facod 

with Just  such evidence; evidoace which sugipsts events but of fe rs  no baeig 

' f o r ,  co r t a ih ty  with rospect t o  then. Most of the subsidiary" findings which 

fo l low,  therkfore; 'and cer ta inly tho conciusioh as . t o  the +probcblb ccruse 

- of the accident r&mmt w h a t  appears t o  the'Bomd t o  be' the'naxinun of 

e .  . . 
. .  4 , ., ,, 

4 

, . , ' b e.: ' 

.* . 

' *  * .  , ' ,  . 

I' 

. . .  

probabili ty with respect t o  tho several cmtters t o  which they'relnte.  

sone $&tmcos tho conclueions lie in*a twilight zone in which it hhs been 

In 

,'' ,' "extrenely d i f f i c u l t  t o  dist inguish between probp3ility an'd pbasil$lity. 
' 

I . .  I . .  . -. : . *  i .  . .. . \ . *. , . .  . .  . *  

. *  
bindinzs of  Probable Fact 

We f ind  tho probtsbb fnc t s  t o  bo rrs fol lows:  , .  

. a *  
. I  . , *. .. 

I .  

I I .  ' .  , .  . 

(1) The nccidont .near Looettsvil le,  Virginia, .on August 31, 1946, 

i n  which aircraft NO 21789 tms destroyed and 25 l ives  lost, occurred at it . I '  

' approxinatelg 2: 41 P . M. (EST). 
+ 4  I .  , ' -. . .  

(2) A t  the . t ine of departure from Washington at 2:18 P.M., the air- . , .. . . . .  . . .  . .  . , . . .  . . *  I .  I 

craft, i ts  equiynont, and i t s . pe r sgmel  were in proper condition t o  under- 

tako the f l i&t ,  and'all requirenents o f  law, re,plation, rrnd conpesny 
e . ,  .. . . . . . . . , .  , . I ,  . 

I , .  . . .  . .  

. 1 .  8 -, . -  . .  



pract ice  had been coapliod with. 

(3) A nechanical adjustnoht mado i b o d i a t e l y  2rior t o  departure, t o  
A 

correct loworod o i l  prossure, *on,' ono engine, waa wttheut $i@ficmCe .with 
z .>, r)? . , a , , ,  ' I , t  p ' .  

L . .  , .  . ,  
* I '  

mspict '  t o  thptnccihernt.' I 
I 

, .  

a 
t 

.. 
(4) Tho f l i g h t  wao d i s p  chod in accordance with n o m 1  $rocedure, 

1 
'Rs.id.all i i r fork t ion  in  thb pot3 ession of tho WoatheF Bureau ma..the cow. 

pony noteorologista'had been thlren i i t o  account in comoction with! the * 
I 
I .  . -  , 

> 3 .  

I . .. dispatch; . . r  

(5)  Tho woather forecast, cctntsinod nothing tvhich would nornallphnvo 
I 

'+raiced any quostion about tho.ndviscbili ty.  of dtspatching ro&m .ai* I 
. .  - .  . .. . $  . ,. 8 l i n e  oimrat ion. 

(6)'  The wonther forecmt '  w e  nndo in as much detai l .  t i s  the proaent 

s tp ta  of notesrolo,yichl kaowlodjp .pornits; mid proved t o .  have boon sub, 

staatidlly accurnto ercept f o r  t ho  omission of any roferenco t o  extraordi- 

na r i ly  heavy rainfal l .  

(7)  .Zmediately pr io r  t o  tho nccidont the airplnne was proceoding on 

8 ita nornal cour80, m d  at noma1 a l t i tude ,  i n  accordtpce with the f l igl i t  

plan. 

(8) T!ie airplano begaa i t s  descent i n  t h o  imedia te  neighborhood o f ,  

a d  inmdintely after, rm intense f lash  of li&tning: 

a (9) ' Thcro wero several othsr, l ightaing flashes 'within'  a distance o f  

two or three miles, aid within a ahort spec0 of t ine  before and aftor the 
. .  

accidont, , I 

(10) ' ! b o  thunGeratori2 was' acconyanied, o r  iimedititely followed,' by 

raiieall o f  extraordinary intensi ty;  the hemieat '  lmownt i n  the neighbo&ood,- 



i n  soveral yoars. 
. , . .  

- 8 ,  ( l l ) , '  The 'de'ocont o f .  tho aircraft began approxinntaly at tho tine' of 

- z d 0 1  

(12) !Qo. air through which tho airplane'was flying ht the t i ne  'of 

, I fhe accident;' was turbulent, 
* (  . 

(13) .The ai'rplane did.not spin o r  undergo n n y ' s u b s t m t i d  later01 8 ,  

. .  I ,  I . .  . 
doviation fron i t b  C O U ~ ~ Q  during i t s  descent. 

(14) A t  sono t i ne  during tho descent tho' iwopellere were turnf ig  at - 
'. , . , .  ' 

substnntially  hott to thoir .  rfi.tod speed. 

.' (15) The cpeed o f  the aircraft at  the instcmt o f  s t r ik ing  tho ground 
\ 

approached o r  excoodcd 300 nilos  per hour, 
I .  * .  . (16) This spes,d.could hnve.beon reached in a steady descent fron , I -  

cruising nl t i tudo along n pnth inclined 30 degrees to the horizontal. 
I 

.',' (17). !he aircrnft a t  the tine of take-off was loadod vory.'noarly up 
. .  

t o  i t s  naxinm woight l i n i t ,  but WLIB clearly within thrlt linit. 

. 
. ,  

( l a )  Tho centar of gravity of  the Airplane was. i n  tls intermedinto 

' I  posi t ion and the nirplm? would h.ve had strongly posi t ive longitudinal 
I 

s t a b i l i t y  as' a result .  

(19) To nnintai!: ct path angle k c l i n e d  ne mwh a8 30 do&oee t o 4  the 

liorieontnl m a n y  steeper angle, i t  would ~ V O  been neoossary t o  n5intain 

n etondy prossura of at l o a o t  

t o  Jan o r  block the controls i n  Q fixe'd position, 

3 .  

powde against the control C O ~ U C I I ~ B ,  o r  
\ 

(20) !he  a l t l tudo  aid  position of  tho airplane at tho t h e  o f  tho 

firs$ indicntioha' of 'troublo.wrse such thnt i f  the d i f f i cu l ty  hail beon a 
' 

'3ower ;?lnnt fdilure'.the rilot could hTve turned be.clc conpletely out of  
, .  
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t h e ' e t o m  arm and nnde a forced laiiding undor reasonably good conditions, 

a .  

(21) 

(22) 'Them wag no s k i c t u r a l  f a i l u r e  ;Jrior to,&stri l ; ini  the growid. 

(83) 

Power plant fa i lure 'hnd no cnusntive relat ion t o  tho accident, 
: , .  

. !  
. I  

. I  

.. . 
b? . l .  Ot 

Immfldiatoly upon improt tha fuel oarrriad in the nirorafb (nbout 
\ 

400 gnlloiis ct the t ine  of s t r iking tho ground) caught f i r e  and burned ' 

w i t h  p e n t  rapidity. This wris ncconpnnied by an imenso'buret of flame' 

and' thd. production o f  rapidly\ r i s ing  currents of air, 
\ 

(24) Individual ; ? R r t s  o f  the a i r c r f t ' c o n t i n u e d  t o  burn . .  foF 80~18 ' 
\ 

'nihuCae 'boforo b d n g  aonpletoly; exti-ic.;uishod by the ruin whioh had 'its, 

full intonsity n t  tlie point 'bk i n p a t ,  

& '  

! I 

. .* 
(25) T!ie pnpors and pieces of cardbonrd found at distances up t o  

. .  

1-1/4 nile6 beck along tho f l i g h t  path fron the paint of  i w n c t  were 

thoro imodintely.  nftorb t h o  nccidor,t by vtolent r i s ing  currents of a+r 

'gnuaed, .in largo part, by f i r e  following insact and LC light . .  weatarly wind. 

'" ' ' " (26) ' There was no firo i n  the a i r c r a f t  p r io r  t o  impact, 

* I  

# 

, I 

. I  . 5 '  

' ' (27)  ' Thera ,wna no sabatago, 

' : (28) Iphe airplane w a s  no t  actual ly  struck by lightning. r 

I . - ,  * .  .. . .  . -  

(29)' ' The a i q h n o  was, i n  pone fnshion . .  tr.ffected, . . o r  the p i l o t s  die- . e 

* .  . I .  . 
' .  'a t led ,  by some effect  lncidontal t o  a etro!ce of lightning,,'"such as its . I .  .' . . .. . 

,. * . . .I.' 

mechanical effect on the ai&lane, o r  mouetical shook, conoueeion, or' 
. : * . .I. ,..I 

* . .  h ,. " . .. 



- 84 - 
* 

. .  In view of the abeonco of persuasive evidonce tha t  'the accident . ,  was cai .. 
by structural f a i lu re  of the airplane,  r a p h a n k l  failure. of i t s  notora, f i r e ,  

e hoaw rainfall,  o r  sttbota&, ,we are l e f t  with tnrbulence and lightninfl 08 the 

, t w o  noljar porribillties 

the ail 'plme was f lyin& through turbulonb air at the t i ne  o f  the accident, i t  

. L Z '  ! 

ths grsaent recrord: mll%,it hibe beon found that 
*#  a 

8 .  

soene highly. irqrobable that  turbulence alone could ac.coiu$ 

SO00 fee t  before recovery of l eve l  . f l icht .  . .  It 4s possible,  . I .  

involuntary interference by the  jupp .seat occupant, who n q  

in to  the cockpit , could ,have aocoqtad  for the i s a b i l i t y  o f  
. I  

f.or tho loss of , 

of c.ou~s8, that 

have been thrown 

the p i lo t e  , t o  re- 

@n aontrol  once it had been lost. (The Board has under aonslderatioa a r e p -  

s ' lat ion prescribing the technical qualificetions of  & person who nw'be per- 
I ,  

.. n i t tod  t o  occupy the j u q  seat.) ' 1.. 

E s p c i a l l y  i n  view of  the absenaa of persuasive evidence indicating-any 

, 'other probable cause of the accident, we are great ly  impressed by. the epiden 

of  the coincidence of the lif?htning flash seen t o  be.in. .close proximity t o  the 

airplane and the imnodiate descent of the airplane, 

altered by tho fact that a l l ~ n e t d .  aircraft are  commonly struck by l ightning 

with no injurious resul tp  and that the character of the lightning;.,diachar~e,.as 

well a$ 4ts ef fec t ,  upon the airplane and WQW, in, tho, present I Instance ouat be 

' 

I .  . 
\ 0 .  

Nor ie' t h i s  Impression 

. .  

* *  * *  * . 
a .  , regapded,,w an extremely unus'ual occurrenqe. , , . I ,  * 

:i ' * 

a ,  
. .  

1 Prabable Oause I .  

I . . .. I .. , v 

Upon the basis of  the foregoinc findings of probable fac t  and the en t i r e  

I record In t h i s  investigation, we f ind that the probable cause of  the accident 

t o  .aircraft IVC 21789, which occurred at Lovettsvil le,  Virginia, on Awst 31, 

1940, was the  disabling of  the p i l o t s  bp a severe l ightning discharge in 

the immediate neighborhood of the a lane, with resulting loes of control. 
I '  ! ,  
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I. 

CONDUCT OF INVESTICATIOU 
c - - I '  ' 4 . 

'An aocident involvine a i r c r a f t  Mi) 21789, while aperating in 

ohedulad a i r  oarrier rrerttioe a8 Trip 19 of P@nWl*ia Oentral 
+ A *  I I 

8 . .  
I, * 

Airlines Corporation, occurred i n  the v i a in i ty  of Lovettsvil le,  ' 
1 %  0 . j , ' j .  * ,  . ,  

Virginia, on Aucust 31, 1940, a t  approximately 2r41 pornr (EST), 

esulting i n  the destruction of the airplane an? fa ta l  in ju r i e s  

everyone'on board. '?he accident was reported t o  the dispatoh off 

f Pennsylvania Central Airlines i n  ?ittsburch at about 4:55 ' p , h  

I .  

1 .  . ,  

, I '  

I .  

( '  a rbsident of b v e t t s v i l l e ,  which I report was relayed t o .  personnel of 
. $  '\\ , .  

:','the Civi l  Aeronautics Board at 5:45 pin, (3ST) e ' 

\ '  

&mediately a f t e r  recoiyf_n< t h i s  notification, the 'Board i n i t i a t  

!,::; an investigation of the accident i n  accordance with the ,  provisions of 1,' 
1 .  

eection 702(a)(2) of t h e . 0 i v i l  Aeron6utics Act of 1938, a8 amended. . 

Accident invest icator i 'of  'the aoard arrived a t  the  some of t h e  ami- 
% )  

0 .  

dent at  about 7:30 p,n. and immediately took charge of the wreokaee 

ah seoured the oervicea of the  Virginia S ta te  Police , and the  o f f i c  

' 

1 .  ~ . 1 * '  

of t h e  Sheriff of Loudoun County, Virginia, t o  assist i n  guarding I 

These invmtigatore,  who remained 'on duty throughout the ni@t, wer 

joined the  following 'morning by 'additional inveatigators and the 'insmo- 

, 
' 1  

I .  

Q ,  

, . r  . 1 .  

t i on  of the  wreckage WQE continued, $ 8  

q .  
8 

'After a Freliminary examination of the engines, propellers, and radio 

ilment, it ivaa decided that. diaassembly of these parts  would be nec'esa ' 
I :4 

e 

e'ary i n  order t o  make a c 1eCe' inspectio 

t o  disassemble and inepect, these p m s  on1 
I ,- 4 . I  . .  

''a shea especially equipded' 
' *  I 1  ,. ._., 1 ) I  , . .  
handling t h i s  type of equ 

I .i.. , 5 'lVb3 . ' >  



directed t o  remove t h e  parts t o  its 'overhaul shop a t  Pittsburgh which 

offered t h e  nearest  facilities mailable for  the purgose, The parts 

were removed from the  8cene of the  accidei t  and transported in a 

' 

. . I  

. - '  

\ I  

, Pennaploanla aentral Airiine8 truck st' t h e  directionl6f the Chief Qf , 1 ..* . or. 
* JJ 1 ,  

t h e  Investiaatidit Div$hon of the &.oardo 

The Chief of the  Investigation Division of the Board authorized 

the startiw of the  Uieassesnbly of these par ts  under the supervision 

of a maintenance Inspector of the  Civil Aeronautics Administration 8 

* 

I . .  ', ' 

c ' 

'since t h e  Board's pmer Tlant technician had been delayed i n  arriv- . .. 
\:\ ': 

engine had been p a r t i a l l y  loosened before the a r r i v a l  of the Boa&s, 
I 

technician, He %Ben suprvised the  cw,?lete disassembly and inspec- 

t i o n  of all parts, SUbS8qUent t o  t h i s  inspection, t he  propeller and 

parts of' the encines were shipped t o  the National Bureau of Standards,' 
, '  

. I  

, 
Vkishin&on, D; C,, for fu r the r  inspection and study, 

, .  . , . . ,  

Sinoe the r m i n i q g  parte of t h e  iirplane toreckage were .strewn over *- 

a .  I 

a large area, it was neoepary,  after t h e  posit ion and condition of t he  

various pa r t s  had been eetabliehed, t o  pick them up and place themain , 

one $roup i n  order t h a t  they m i g h t  be effectively,guarded, This $recka& 
I 

' I  

9 was'guarde' by the  Wrgln ia  S ta t e  h l l c e  and deputy sheriffs for  a a r i o d  

*of ten 8ays,' and then mmv6d t o  t h e  Viashingtan-Hoo~er f i rpor t ,  where it 

now remains i n  t h e  cuetody of the Board. 

* .  2, 

.. I 

Publ.lc Hearinc. an$ Subsequen.Investi&;ation 

In  connection w i t h  the  inves t i ta t ion  of the  acoident, a public hearing 
I 

'a- -- u . ..-- --.l-L.- -.-.--.I... .. . -__L - -I L - - r  -- --.-)---I -1 -.- --.-.-. - *- 
1_/ The engines and o ther  parts were examined at  ' the scene of the accident 

Inspection subsequent 
' t o  a r r i v a l  and the  evidence obtained at the ' t ime of disassembly showed 
t h e  engines end other  parts t o  be i n  t h e  same condition as when examined 
at  the scene of the aaoldent. 

pr ior  t o  deyir turo of the truok for Pittsburgh, 

I 
'16733 



vias hold  i n  Vaahinyton, D, C,, on September 6, 1940, through Sep- 

tember 13, 1940. Fred Ei. G ~ R S B ,  Attorney of t he  Board, preoided 

as hearinc examiner, and i n  addition t o  t'he ItIenb'ers of the Board, 

t h e  following porsonnel of the  Safety Bureau of the,&ard par t ic i -  

' Dated: teromq 'Ledarer, Direotor; R. 0. Hoyt, hssiotant  Director;) 

1 

, 
q 

I 

, d  3'. or 

Frank E. Galdwell, Chiof, Investigation Division; and Paul E, GllleSPlb, 

Chief, Investigation Section. ' A t  the hearine a l l  of t he  evidence avai l -  

able  t o  the Board at  t h a t  t i n e  was Tresented. 

four exhibi ts  were Introduced a d  ei@rty-five witnesses tes t i f ied , in-  

' cluding witnesses from the  v i c in i ty  of the crash and e k y r t s  i n  various 

One hundred and th i r ty -  
, 

. 

tsohnical subjects  involved i n  the lnveatigat.ionr . \ 

k h i l e  the !,!embers of t h e  Board', t he  &miner, and the  representa- 

t i v e s  of the  Safety BureQwere the only ones. desisnated t o  ask questions , , 

.d i rect ly  of any witness; the  presIdinF.,. flxuminor, act ing 'under Instruct ion 
I 

' 'of the  Board, amounced a t  the  openine of the hearine tha t  any person whq 

had any evidence, questions, o r  suf.,pmtians t o  present f o r  consideration 

In  t he  proceeding micht submit them t o  the  Examiner. 

questions and suggestions v m m  subnitted, and a t  the  close lSl"%%$ hsahng 

the  Examiner announced that  every question submitted had been askad unle6a 

the subject matter of the question had previously been Covered by the  

testimony, I n  the  courae Of t h e  invest isat ion,  many suggestions have 

* 
I *  

A number of such 
J ,  

. .  

. .  

been submitted t o  the  Board o ra l ly  o r  i n  writhe, and all~k@vt_~een , - 
"jb'.*% . \ 

. I .  

.^ 
' oarefully considdred,, 

, '  
?E 

, .  -. . , .  

Sinoe the  conclusion of tho hearing, t h e  Board an& its s t a f f  have 
1 , .  

continued the  investigation. Regorts have been sought andureceived 

from t h e  National Advisory Committee f o r  Aeronautics, the  Bureau of 

Standards, t he  Army A i r  Corpe, and t h e  Fedeial Bureau of I w e s t i g a t i o n '  

* .  

, .i 

I 

.. 
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on technical  quest ions a r i s inc  out of the investieation, and addi t iooal  

witness statements have been secured. Most of the  ui tnesses  from whom 

suoh statements, have be& obtained had t e s t i f i e d  .a$, t he  public hearingj 

but a oons lde~at ion  of their testimony $ndla&ei "the neoesslty f a r  

securing more detai led and specif ic  lnfo'rmation from them, In addition, 

o ther  witnesses who had not been discovered by t h e  Board's Investigators 

during the l imited time between the  accident and the  public hearing were 

able t o  give statements p r t i n e n t  t o  t h e  issues involved i n  the  invest i -  

gation, 

* 

. -  
or 

I ,/ * 

The testimony contained i n  these technical reports  and supple- 

mental witness statements will be dificussed . la te r  I n  t h i s  report, 18 . 
i .  

Upon the baais of a13 of the evidence available t o  It a t  t h i s  time, 

the  Board herewith makes its regort  i n  accordance with the 3 r o v i s i o n q  
' 

... * .  .. - , *  

! 

There follovrs a summary of t h e  evidence avai lable  t o  the Board at' 

An analysis  of the , 
* I  

t h i s  time. This summary is mede without comment, 
* \  

! evidence is made under Part- 111 of t h i s  reprto  i 

Air Carr i.er 

'Pennsylvania-Central Air l ines ,  a Delaware coraoration, I bas operating 

a t  the time of the accident as an a i r  c a r r i e r  under a c e r t i f i c a t e  of publio 

aonvenience and necessity and an a i r  c a r r i e r  operatinp c e r t i f i c a t e  Issued 

pursuant t o  the C iv i l  Aeronautics Act of 1938, 

it t o  engage i n ' a i r  t ransportat ion w i t h  respect t o  persons, property, and 

mail' between varibtis points , 'hcludinc Washington, D. C. 

These c e r t i f i c a t e s  authorized 
\ 

\ '  

.md Detroit, '  

' Michigan, via Pittabur&, Penneylvania,' Akron,' Ohio, and Cleveland, Ohioo 
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Xircraf t Fersomel 

On the  f1i;:ht i n  question t h e  crew consisted of C>:.vtain Lowell' V. 

f* 

-l---.-o-t-- 

\ 
I '  '\ 

.I 
\ \ . > ' f  

Scroggins, F i r s t  Officer 'J, P m l  Moore, and Fl ight  Hostess Kargaret 
* 

I 'd ! ., ,A;' 

Or ?mn. I n  addition, John bhs ta i re ,  Jr. ,"sedretarptto t h e  D i s t r i c t  " I -  

:. 0 

' r '  ' 
, I  

T ra f f ic  M?nager, was occupyinc the jumg $eat located j u s t  behind the  

p i lo t s '  seats .  
" . . a  

Ca?tain Scrocgins had accunulated a t o t a l  of 11,442 hours $lyingL 

t i n e ,  of which 619 hours were i n  Dou;,los DC-3 type airplanes. H i s  

las t  physical* examination, required by t h e  Civil Aeronautics Autho 

was taken on J:v:s 28, 1940, and showed him to  be in a sa t i s fac tory  
. .  ' I  ' f:, 

,>hysical oonditione A ?rtmber of p i lo t s  who had flown wi th  0:. jtain 
r 

'Scroe;gins t e s t i f i e d  *hkt he was a competent p i l o t  who kept himself , 

F i m t  01 Licer hbore had accumulated ' 
*. . ' 

i n  excellent physical condition. 

a t o t a l . o f  6,018 hours f lying t i n e ,  of which 219 hours were i n  E-3  
0 .  

8 .  

' type a i rp lmeoe  H i s  l as t  physical exarlination, required by the  C iv i l '  
* .  

Aeronautics Authoriti,  was taken on June"25, 1940, and showed him t o  . .  
, be i n  sa t i s fac tory  yhysical. condition, Both airmen wore possessed of '' 

the  required r a t l n r s  and c e r t i f i c a t e s  of competency f o r  the f l i eh t  and' 
, 

, ,e  , .  I . ,  ,, 

equipment involvedP IURS Carson of Pittsburph , Pennsylvania, was ' 
! 

. ,  
employed by Psnneylvania-Centrdl 'Airlines Corgorat5on on Nay 28, 1040, 

' and had served as fl.i.r;ht hoetees since t h a t  da te r  A T r ,  Sta i r e ' s  ex- 
I * * . i  

perience was all of a clerical , '  and administrhtlve character,  not 
J * .  

3 ,  

' connected vrith the ac tua l  o p r k t i o n  of a i r c ra f t .  He ha% been employed' 
I by Pennsylvania-Central Xirliqes on Au[;ust 26 , 1940 

1 '  I -... Descrirt ion . --._ of AircraQ and E , i p e n t  'Prior t o  Take-off 
1 .  I 

Aircraf t  NC 21789 oao'rated on the f l ieh t  was b'Douclas Model DC-3-A 

rnmufaotured. by the  bualas ' Qiroraf t  Cor.lroratlon. of 'Santa' Monica, Calif- 
$ - -  I , .  

a .  



- 6 -  

ornia, 

Pennsylvania-Central Airline8 Cor~orat1on":on May, 25, 1940. 

The airplane was recoived from the  manufacturer by tho 

It was 
, 
powered w i t h  two Wrleht Cyclone' enGinas, ''Node1 G-102-A, each rated. 

I I 
a t  1100 horsepower' f o r  take off1 and was equippJd wi t& Hamilton Standard 

* I ..I 8 a b 

constant speo'd ,' hydroinat prbpellers, 11 fee t '  6 inches 

described, has been' 

0 .  

i n  d i m e t e r ,  Hub Models 6153A: This type of alr- 

c r a f t ,  equipyed w i t h  

extensively und suoceesfully uded i n  commercial a i r  transportation in this 

oountry and abroad for a number of years, 
I . . .  

The reoord6 of the  aompany shovt that  the t o t a l  flying tino f o r  

, a i r c r a f t  NC 21789 and Its engines and propeligrs at  t h e  t ime t he  airplane 

l e f t  the tlashington-%over Airport on Auwst 31, 1940, was 565 hours and * 

54 minutes, 

, Authority for Pennsylvania-Central Air l ines  is 600 hours, 

, 'C 

The overhaul. period on t h i s  type engine prescribed by the  , . .  

. . *  

The airplane arrived a t  lashinkton-Hoover Airport at' 11:OO a,m. I .  

'. . , 

' .  .on Saturday, Auaust 31, 1940, after havin;: completed A khheduled f l i g h t  
- 6  ; ,  . .  

I I .  

from Detroi t ,  Michigan,' Nothinc unusual vias r e s r t e d  oonoerning its 
. . I  . 

operation on . this  t r i p  nar  had' anything unusual o r  any mechanical defeat 

o r  adjustment of more t h m  a minor nature, been reported with respect t o  

any previous t r i p ,  
a .  

$ 3  

Following its a r r i v a l  i n  Vashinf$on, the airglane vas serviced with 

eaaoline and o i l  and WQS' given a routine %urn-aroundIt inspeotion, Thie 

Inspection consis ts  of a general vIsuR1 examination of the airplane,  

especial ly  of t h e  propellers,  wiw and tail surfaces, and the  con t ro l s '  

which a re  v is ib le  'from the outside, and the  t e s t i n c  of the  'controls, 

enginee,' i n s t k e n t a ,  and radioyequipment. 

the ai rplane I s  cleaned and the  outside surfaces wiped off, 

* '  

I *  4 

4 
9 "  

I .  , .  8 .  . 
. ,  , .  . I  

* .  . 9 

1n.addition; t h e  ' i n t e r i o r  of 
I . .~ 

The record 



shows t h a t  nothing unusual was discovered during the.course of t h i s  lnspec- 
..: , .: 

. .  
. I  . . .  , .  

, . -  
... - - . .. tion. '.I 

I ,  

The airplane had been given the routine inspection t o  which it 'is oub- 
, *  A 

,jetted a f t e r  every 60 hours of f l i gh t  time on August 30, 1940, 'This inspeo- 
4 & ' 

t ion  i e  muoh Inore detailed than the "turn-arodnd": if38pmtion and the' reoord 

shovrs, t h a t  nothing unusual was disclosed, 
'r' ' I - 

?> 

This model a i r c r a f t  and i ts  equipment had been approved by'the Civi l  

Aeronautics Authority: f o r  a i r  car r ie r  operation over routes flown by Yennsyl- 

vania-Central Airl ines with an aparoved standard gross weicht of 24,546 pounds. 

Vhile the airplane had regular seats  fo r  21 passeaf'ers and a crew of three, t h e .  

company: was authorized t o  carry an additional inemberiof the crevr,, observer, 

or 'company employee in a jump seat  located i n  tho aisle ,directly behind,tha 

pi lots '  seats'. The record shows tha t  a t  the  time of departure of Trip 19 from 

Flashington, 'the gross wei,&t of the airplane was 24,372 pounds,' includirie-Iiiail, ' 

cargo, 460 gallons of fuel, 40 gallons of o i l ,  21 passenger& a crew'of'three, 

, * *  
I 

and' a company employae riding i n  the jump seat. 

gravity of the airpL&e a t  the  time of  take off wa8 2% of . .  the  mean aekodynamic 

chord of the wings, 

Tho location of the center of' 

1 

I 

' The FlipJlt 
I 

I 
. I' 

i 
9 ,  

Trip 1 9  vas scheduled 8 .  t o  leave .!Vashipgton-Hoover Airport at  1:50i pen, (EST) , 
, 

~ on August 31,, 1940, and, i n ,  accoidance with recular  eompeny prooedure,' was 

'cleared by the company dispatcher i n  Pittsburgh, Pennsylvania,' p r ior  ' to ,, do- 

parture 

S ta tes  Weather' Bureau forecasts,  and a t r i p  forecast made by the conipany meteor 

ologis t ,  

6000 f ee t ,  cruise a t  6000 feet\  over Martinsburg, l e s t  Virginia, and Frostburg, ' 

Maryland, and descend t o  4000 feet .over  Scottsdale, Pennsylvania. The flight . 
vias cleared t o  cruise a t  6000 feet by the Airway .Tsaffic Control Center a t  

'?%shington. Instructions a8 t o  the approach, and 'l 'dding' at Pittsburgh 'were t e  

I 

The clearance was  based on current sequence weather 'reports, United 

\ 

The p i lo t ' s  f l ight  plan stated tha t  he would climb t o  an a l t i t ude  of 
*\ . ,  

r)  

. .  "- 

' .  I .  I List of passengers i s  shown in'Appendix A. 
L 



be glvon t h e  pilot from Pittsburgh a f t e r  he had reported h i s  position over,  
ScottsdaLe. The estimated time of a r r i v a l  was 3t30 p,m, 

The,weather forecast  made by the United States Weather Bureau for the k h -  
Ington-Pittsburgh area for the period 11:30'a,m, t o  7:30 p.m, was availablo t o  , 

the p i l o t  p r io r  t o  take-gff and the record shows that,$he forecast ,  together with , 

sequeme weather p g o r t s ,  wae exminod by the or& .grit% t o  preparation I ,  OS the 
f l i c h t  plan. ' 

would exist from t h e  mountains eastward, w i t h  mat tered showers through tho 
mountains and aome mild, thunderstorms i n  the afternoon. 
30 miles a e r  hour a t  250 t o  270 degrees were f o r e c o s d  

having been delayed awaiting a loca l  pas~enger, After taxi ing out t o  the take- 

*off position and running the engines up preparatory t o  taking o f f ,  the  . oil * .. gauge I ,I. , I  , 

' for the r iah t  en@e showad t ha t  the o i l  pressure i n  tha t  ongine vas below nor- 

&e' forecast predictoa thgt oyercast t o  occasionally broken aloud8 
1 

. .  
Winds a l o f t  of '20' t o  c 

The t r i p  departed from the  ramp at Washington-Xoover Airport at  2:05 pbm, 

1 .  

I 

', mal, The aiyplanq was then taxied back t o  the loading ramp where,. a t  . the request 
, of the p i lo t ,  a Pennsylvania-Central Airl ines mechanic made the  appropriate ad- 
' justment t o  $the oil f i l t e r  t o  mi isve  it of any sediment which might be, ipterfer-  

' ing with the oil flow, After t h i s  mechanical adjustmendhad been made,' the  co- - 

' ramp a t  2:18 p,m. and following 8 run-up of the engines at ,  the  end of the .runway, 
. * \  . ' 

At4 2:31 pan., Trip i9 made the following position report & ' t h e  Washington- 

"Trip 19 Hernaon fan-marker 2:31; 4000; c l iming ;  csntact 
The airplane. crashed about 2:41, P.m. (EST) a't a point approximately 2-1/2 

pilot Indicated t h a t  the oil pressure was normal, and the airplane again l e f t  

t.ook of f  at'2:21 pama i + ,  

Hoover Airport: ~ % -  .. . 
. '* # 

I 
a <  

I 

miles west of b v e t t a v i l l e ,  Virginia, and apprp5imately 25 miles northwest of 
the €Ierndorr frtn-markera 

\ w , 

The ,orbel& occurred &out one-half mi;Le,oast of the  
. baso:"of Short Hill and approximately 5 m i l e g t o  the r lgh t  ' ( i . 8 . )  northeast) . 

' of .the. ,on course, signal of  the,  nOrthiW3t leg of  the Vlashipgton] radio range at ' 

,an eL?vation of' about 5!50 Pe&'%bibove see levdl: !The t e r ra in  in the immediate 

, vio in i ty .  is ro l l i ng  and consists nrdinly of farm land  interspersed with wooded 

r l  

I .  

areas,  
Lovettsville t o  1300 t o  1500 fea t  above sea l eve l  .and t o  about 750 f ea t  'above.. ' 

' 

Short Hill is Q ridge, t h e  c r e s t  of rtrrhich r,ises in, the neighborhood of 
I .  

I S  

, the leva1 of the t o r m i n  a t  the  paint where the  accident occurrodD 
, which extends about 15 milos i n  a gonerally north and south direction; i s  the  : 

\ 

3f See Appendix B for weather annlysis, official  Weattier Bureau forecast, and 

This ridg?; ' 

eastern moat bf  the majol, ridges of tho Blue Ridge Mountains, 
L 

. *hourly sequonco reports,  I '  . ... ' .  ,. . ' . ! .  
' *4f .. . To be discussed horeinafter an pa@ 52;';' 1 

I 
b . -  I .  

, I ,  

, I  

I . .. . .  . .  



Couree and Pogihon o f  Aircraft' 
Immediately Prior - - * - - c y  t o  the Accident .. 

While no f\lrther report wm reoeived from the +rplme, a f t e r  it report- 
, ,  2/ 

ed over the Herndoq fahptarbr, a nynber' o f  witnessee living *near the &me 
* *. 1 . , ,  ., , ,  : '  4 . .  * 

I . 1  

of the aacident tes t i f ied that tho7 m w  an airplee+btithin the laet  f e w  

minutes pr ion ' t o  the crctsh. which they.blieTed to  be the 'one' whicrh w ~ s . " h - ' "  . . . . . .  : 

L " I 9 ,  I *(J , , . : , ,  f:.'j .* , .  c or. !,, , 0 i .  

. .; 1 :. . ; ::,;.. +.. ' . ) .  . .. . . . .  . . .  
, . . I 

$ .. 
. . . .  . .  

. .  
volved in it. 

Mrs. Dorothy h r h a r t  t es t i f ied  that she wa0 on . .  the back par+ o f  her .:;: . I  1 

, I ;, . ,. . 
. I  . ., I * . .  . .  

home juet eouth of ltovettsville and approximately . . . . . .  3 4 2  miles east of the ' . . .  ,. . .  
ecane, of the accrident when she saw an +ikplane . . . . . . . . . . . . . . .  proceeding normally in a . 

northweeterly direction tqwakd . . . . . . . .  Short. Hill, the northern portion of which 

was at that time obemr?a by . . . . . . . . . . . . . . . .  dark stqrmqlouas.' She ww lo&ingiq a south- 

' weeterly direction when she saw the. . airplqs ... . . . .  'and she watched. i t  proceed'. 

, directly toward t ive .s toh.  8b' stated . . . . . . .  blinded b y , ,  , .  

I .  . I .  , * ,  

: . a * .  ,:; , ; !:I., . * . a  : . ' .  ' . , , *  I .  * 

. . .  . . . . . . . . . .  . ' .. . .  
* .  

. . . .  - .... ,.. .. , - 8 .  . '. 
..... momentarily . . .  

. . . .  t ,  . .  , .. 

the. br i l l ianae of a lightning flash I13uet . . . . . . . .  a l i t t l e  b i t  .ahead'! of the air- 

plane and'loet eight of it, 
. . . . .  . . .  

ahortly thereafter ehe heard a nlow rumUefl of 
I . I  ,.,..e. . I . . , . .  . 'Z 

thunbr  &ab after a few secoqcle . . . . .  asr llgtwful,roarirq%flr . ,  She teet i f ied tbt air- 
, .  . . . .  :. ... . . . . . .  

. .  ''plane6 p~$eed, In  the' v i d n i t y  of her home .&fe.'frequentlp I .  , and that thie one 
.. : *,*.:. , * I  , . .  ! . .  



" 10.- 

obscured the mountaine t o  the west ahd northweat but that she could see blue( 
. .  . . .  . 

4 2! 
. eky toward the south. 

AfWr the 'hearing inveetigatore for the Board further queetioned 
s b i .  , 

I ~Hrli. Ive&t (La t o  tho ,Qtbather oonditionr bh&b day prior do' thb: ao- 
. . .. . .  

* 2  

cident. She stated that the sua had been. shining off b d  on duriig' the fore-' 
I ( . (  

.noon w d  eqrly afternoon at her home but that the slcy was overcast wheh she 

em the airplane pass. Mrs, lEverhart tee t i f ied  that another st roke  of  l i g h t m  

ing. had preceded. tly one she aaw while watohing the' airpl&e ad she'belierred 

tha t . the  fo-er had struck the olmndelier In one of  the rooms of her home. . .  
, After thie had occurred, ehe turned off the e l ec t r i c i ty  i n  the house and wnt 

out on the back port&, 

that she saw the airplane and the flash of lightning which blinded her. 

the aeeia.tance of  the Investigators as described In Footnote 7 she eatimated 

,a that the time intervening between the eecond lightning flash and the 

She' ~ a i a  that i d  was while ehe waa OD the back poroh 
I .  

With 
.i 

* '  
t '  

. ,  . 
2/ A number of witneebe reeiding i n  the vicini ty  of Lovettsvllle tee t i f ied  
' I at the henring th t  they had seen an airplane o r  heard sounds which they 

believed he,& come from an airplane i n  that vicini ty  at about the time of 
the accibeat and which they aeeociated with it, After a consideratioo 
o f  the i r  testimony eubsaquent t o  the hearing, i t  appeared that it would 
be i n  the intorest*of  a full and complete investigation t o  secure more 
precim etatemeslte from then us t o  the weather conditions on the day-os 0 )  

the eolcidient, t b  p o s i t b  atd altitude, a t  which they lrad seep the air- 
plane t o  whrch they referred, and the time ;Intervals which elapsed be- I 

tween the various events or sounds t o  which they had teet.ified, such as 
the stroke of lightning, the eound of thunder and the eound of motors. 
For th i s  reascm investigators o f  the Board called upon these witneesee 
again, took additional statement8 from them, and in almost all cases at- 

* tempted to assist them in estimating the elaps.eb time during particular 
periods in question by having them retrace the movements they had made 
during those periods and recording the time with a s t ~ p  watch. .In order 
t o  determine the position at which the witnesses stated they saw the air- 
p lme , they' were r eqee te8  t o  etand at the .place at  ..which they were s stand- 

. . , .  .ing when they 8tm i t  and i ndba te  as beet they could the point at which 
they had s e b a ' l t ~  Thsn,'tbough the ime of a t ransi t ;  the investigator8 

I . . ,  .hetermined the direotioxt of tkie point from the witness aa8 $ t e  angle 
+ above the horirodtal, I '  ":'* . 
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beginning of the Itroaring noieell wad 7 seconds.. 

a0 the one at which'eha'had seen the  airpime juet before she was momentarily 
i 

blinded by l ightning W Q ~  &l/2 degrees above the horizontal  011.6, bearing of 

%e point' designated by her 

L 

266 degxeos magnetic, ,b A * 

c .J'. or 4 

Mr. ba#rro;l Hcbaha t ee t i f i ed  tha t  he end h i s  son were etanding i n  the 

yard of t h e i r  home located about 4-114 miles southeast of t h i  scene of  the 

accident end approximately 4 miles t o  the r igh t  of the on course signal of  

the northwest l e g  of the Waehington radio range when they observed 

parae over sfl,ying i n  a northwesterly direction. 

'wae proceeding normally at about the a l t i tude  at which he u ~ u a l l y  observed 

transport  airplaneepase over f l r i n g  i n  a northwesterly direction. H i s  atten- 

airplme, 
I ,  

He Ftated that the airplane 

1 

i .  I 

t i o n  wae par t icu lar ly  a t t rac ted  I ! t o  the plane 'because i t  was proceeding direct: 

l y  toward the dark etorm clouds I then i n  the v i c in i ty  of  Short H i l l ,  As' the \ 

airplane approached tha etorm ht/ Baw a sharp "streak of lightning11 which ap- 

' peared Ildirectly Aheadll aid Itin'linc1l with the eirplane p-nd saw the airplane 
4 

. 

go "etraight  downll, After s t a r t i n s  down, the witness s ta ted  tha t  the plane 
e 

:%aade a roar11 which was d ie t ina t ly  heard by him and h i s  non at the point where , 

After the roar had 'stopped, he heard a flrumblell of thunder. they were et&ing. 

8e then r& t o  the back of h i s  farm, thinking that the'airplhne h+i crashed 

there 1 

Inveetigators f o r  the Board again questioned Mr, McGaha at hie homo .some 

1 ,  time Oaftor the hearing 'hid he explained i n  more de ta i l  hitJ observation of the 

' -pction of  the airplane immediately foliowing 

that  the airplane Reemed t o  go atraight  down 

hind corn growing on a knoll located between 

the l i&tn ing  ,f lash,  He s ta ted  

u n t i l  i t  passed from'hie view be- 

tho point where he wa6  standing 

and tht  at which the airplane etru'clt the grounde He sa id  that he could see 

the ' f l a t  surfaces of tha wing8 and the ta i l  of the airplane above them, 

answer t o  questions aeked by tho iavestigatore he & i o  e t a t e d ' t h a t  the euk  had 

been shining at hie  place' late' in the'mornlng of the' day of .the aicident , but 

In 



that a l i t t l e  after 2t00 o r  2415 p.m. .black clouds gathered in the northwest, 

heavy r a i n  appeared t o  be f a l l i n g  there, and the * .  .sky overhead became overcaab 

t o  a point  Just  eaet * of his home.. Although the .rain . .  storm approached within 

1/4 mile, the witrreas e ta teb  that there was no ra infd .1  & A -  , ,at ' his house that 
<B .. or 

: '  &ti e rnooa, , :, 8 
a #  * 

' .  . Qceotiona were a l ~ o  asked of the witaeee a8 , to  the flight path of the 

airplwe he had seen. 

most d i r eo t ly  wet of him (280 degrees . .  magnetic) and at an d g l e  above the 

horizontal o f  approximately 80 degreeGI 

a81 that reached ,by the airplane at the time of the lightning flash was at ari 

The point at which he,raaid he first observed i t  was al 
. 

T ~ B  point indicated by the witpeee 

angle of 
t $0 

magne t i o  

mately 4 

Mr. 

father. . 

about 11 dergreea abovo the horizontal, on a bcjarihg of 316 degr&e 

and the point at which it  passed from view was found t o  be approxi- 

degree8 above t r U p  horizontal. 
, . .  

McGahate son, Warren McGaha, corroborated the testimony of  his 

Like hie father, he s ta ted  thRt he often saw airplanes fly O V W  and 

that thin one was at just. abaut the same altitude as auch airplanes usually 

flew* 
I ' .  

He a l s o  t e s t i f i e d  t o  seeing the flash of l ightning jus,t ahead of ' t he  ' 
, 

, alrplane and etated that i t  immediately %en t  .right e t ra ight  downll.. 

, , A t  the tine the investigators were questioning Mc. NcGaha at hie home, 

two la rge  twin-motored airplanes similar t o  the one involved i n  the accident 

, paseed ovev, :proceeding i n  a northweeterly direction, one at an a l t i tude  high- 

er  than the other, Both Ir, Mchha a d  his son were asked e.8 t o  whether aithet 

of these airplanes was at the approximate a l t i t ude  o f  tho one concerning which . 

they had testified. 

that a l t i tude .  

Army 3-18 bomber which had l e f t  Bolling Fie1 

enroute t o  Patternon rield, Dayton, Ohio, and the 

Central Airlinee gr ip  7-1 which had departed Wtwhington for Pitteburgh at 

4869 p.m. Upon' inquiry the Amy 3 i l o t  etated t ha t ' he  wae gruis ing 'a t  a30u.t 

ghey.e&ted .that the lower o m  appeared t o  be about at ' 

< .  

8ubeequent inquiry revealed' that  one o 

. ." 

I 

' 

, .  

, 



6006 feet al t i tude at the time of pfifising in  the vicini ty  of Imet twr i l le  a d  

the Penneplvania--Xlentral Airlines' g i lo t  said thnt he had jus t  abaut reached 

hie cruising al t i tude of 0000 feet  when he reached tht area. 

that at about 2t30 on the afternoon of 

the porch of her .L hone ' which i B  approxi- 

eoelu) o f  the acroilenb &l daw 

direction toward he& 8 to& 'clouds gather- 

2 < l ~ *  r) alrg2nne 

. ' b  

ed over Short H i l l ,  ' These clouds obscured her view of Short' H i l l ,  'She wae 

loOMng toward the south when die  eaw the a i r p l d .  

to  I t  since, &e boapamk with other airplanes which she had aeen paise over, 

there wae'lrothing unll8util in i t a  operation e i ther  as t o  the sound o f  the ' 

motore o r  the altitude at which i t  wae flying, h e ;  Ridgeway t es t i f ied  that 

after' seeing the plane pass oyer she re-entered the house a d  a few minutee 

. I. .. 
She paid l i t t le  attention 

'I 

* .  

a theteafter heard s "roaring no58dt. 

"identify this noise, d06Cribing I t  only by'the statement that it  sounded l ike  
* 

However, she was unable positively.  to 
I 

& lrtmok going d m  $he pike". 

' she did. hear 'thunder. 

8ha stated that while she maw no li@tning, 
3 ,  , f  

,I 1 

InY88tigator8 fo r  the Board again que8 tioned Mrs. Ridgeway' at' her home 
4 ' I  \ * .  

'bubsequent to  the hearing as. t o  the weather on the dng of fb accident. She 
* .  :;'\ 

etated that  the sun had been ehining'h  her home all momiw end tkk it had 
. ,' . , .  . 

'been'very 'warm wibh ver;ir 1itQe"wind' blowing* A t  about 1800 p.mr 8he' o o b 8 e r ~ b  
. a  

I ' *  

a bark cloud in the southweat in t& vicini ty  of 8hort Will'and it"&pe&ed t o  

be raining in that direotldn, 

plane was' at an angle of a'? degrees above the horizontal 'on '8 bearing of.201 - 
I .  .. ; 

T&J point at'@iah she said she &u the &r- 
. 1 '  

. I  
I 1  

. ._ . .  . . . .* . .  : I  . . .  
,:home;' whi& i e '  1ock.ted about 2 4 2  m i l e e  eoutheRs:t' of the &me of the accideirt ,,, 

~ when' her' at tention wae k r e o t e d  t o  'an airplane.which- was flying much lowr thm ' 

euoh'airglanee ueueS1y flew near her home. She etated thRt'.tk.'pl& WA going 

. ; . ' . :  , .  , 1 1 .  . .  . . I  

, , ' I .  ..;, ' . .  . .  . I ,  *I. i , , 
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northwest toward Short Hill which at t h n t  tima WRS covered 

cloudr 8hortly thereaf ter  ehe went t o  the house and while 
1 

by a dark storm 

inside, she heard . 

W,UUSUaf .  noise. 

~ ~ ~ ~ f l a o u n d a d  like an old truokll, 

UbUtes a f t e r  "thg airplane passed ovor, a? unueually heavy rains tom beg= but 

that there wa8 not much wind and ahe heard only one clap of thunder. 

#he vas4unable t o  ident i fy  the noiee precisely,  stating that 
. L A  . . .  , , . .. . .,. .. * 

The witneee tatifierrb that about 10 or 15 
I (  

hbsequent t o  the hearing, . .  the Board18 inves tigatore again questioned 

Mra. Hickman and i n  the manner described in  Tootnote 7 aesis ted her in eatinat- 

. ing the elapsed t ine  between the various events recounted in her te6tlmOnYr 
, 1  

! According t o  her atatement she saw the airplane, saw lightning, heard thunder 

andathen this  uqusual noise. The time recorded wae 50 eeconde between the 

eight .0f  the airplane and the lightning, 4 seconds between the lightning and . 

. a  * . a  

. .  
.. the thunder, w d  12 seconiLe .between the thunder and the unusual .. noise. . The 

point at  which Mrar Hickman said she eaw the airplane was at en angle o,f 36 
I .  . .  , \ * ) I  

', iLegree.8 above the hqrieontal on a bearing of 301 degrem magnetic. 
, '  

B. 0. Vincell tes t i f ied that he was s i t t i n g  on the front porch of h i s  hope, 
\. 

which ,is located about 2-112 miles ,8buthea6t of ,the scene of the acuident when 

h\e at tent ion waft dram t o  a large airplane f l y i n g  "a l i t t l e  lower than com&It 

He *stated that he watohed the airplane proceed toward Short H i l l  which w m  then 8 

a ,  I .  

, obscured by a dark storm ulbud u n t i l  it Itdieappeared Into a fogll, 

* ,  thereaf ter  he Daw a Itpretty sharptt stroke o f  lightning, heard thunder, and then 

' 

Shortly' * 

I 

a "devil of a noiftell which he l a t e r  doscribed &e a crasho 

airplane wau going t o  f a l l  on his house, Mre Vincell ran out i n to  the yard. 

*Testifying with respect t o  the wea.ther at  this time, he atated t h t  i t  wae 

Thinking that the 
8 .  

t 

' overcast at his home with a dark,cloud hanging over Short  H i l l .  !l!he H i l l  was 

"white with fogll, Mr. Viacell 8 t a t e d . t b . t  a heavy rain atar ted about f ive o r  

, ten minutee a f t e r  

, I  ' I  
$. 

, ;  I .  . .  
I 

4 
ea? .the a i n ~ a n e .  

' I .  ' . * I  

* I .  . , * ' , .  
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f 

After the h4.arin&: the Bdardts investigators again questioned (. ~ 

Mr. Viacell and he etated that the airplane kaeqs i lwr  and,oery bright.,., 

Zb sa id  that  he could ree'the landing wheele extended a b -  below> * the airplane 
i ..> . 0: p 

and the'winbwe , o f  the o&in curd that the.,.eound of the airplane aa it I , 

passed over wae smooth rand not very loud,' with no , w i n g ,  I : t .  

Mr. Charl,ee.Baile;y t ee t i f i ed , tha t ,  he was etanding near hie .home .which 

i e  looated on.the west side of Short H i l l  about one-half mile from i ts  ! 

base (the eosne OF the accident I s  on the eaat aide of Short H i l l , . + l / 2  

milee eaet o f  Mr, SaRilay*e home) when he aaw what he described a8 a 

*three-motore& airplme orow over 8hort U i l l  . R t  a l o w  al t i tude going west 

and m a h  'a sharp l e f t  turn bmk'eaet. 

landing wheels of the a i rp lme and noticed particularly the revolving . t ,  

propeller in the n o m  motorr 

, '  

\ 

He etated that he could see the-* 

Bhortly af ter l  seeing thie  airplane turp * s i  

back over the.plountain;'he heard a loud roar of motors and.a orash. 

t ee t i f i ed  'that at t4e + b e  he"6aw this airplane. a qto'rm was approaohing 
Her , a  

.' 
. . .J .. ' e . .  from'the weat,:. 'a - , ,  

Mre. Lydia Jaoobe, who livee about 380 Y W ~ S  weet of the scene of , 

the aaaident, t e s t i f i ed  that ehe was s i t t i n g  i n  her home at*approximately 

2830 on' the af.ternoon of.Ruguet 31, 1940, when ehe ,eaw a 'Iflash of 

lightninglt, heard a'%arB c h p  of thundern, and then heard a noise which , 

she described &A a llsirenll o r  Hsereadt: 

l n g  out in  the d i h c t i o n  from which.the noise came and eaw w h a t  looked 
l i ke  "a f i r e  in .the shy" o r  a Itti. 'streak of firell orn& burnt.up building 

f loat ing through the airll.. She described the flame aa. "blue lookinglt,.i. 

Wqn an explosion occurred hich jarred her almost off her feet ,  8he * 

t e s t i f i ed  that the object went through the air from eoutbeast t o  northwest 

8he then went : to  the door. l o  

c 

I .  
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exploeion, and eaw an accompanying Mare. 

ed a8 llballe of firell ro l l ing  acrose the alfalfa and corn fields 

birectly.,ahead of tho point a t  whlch the Airplane oraahedc 

She B ~ W  w h a t  she deecrib- 
.. 

. ' .  * 

c) .$'.. or 

Bollowing the procedure previoualy described, 

the Board, who called upon Mrs. Thompson a f t e r  the 

the length of the period during which ahe said. she 

noiee and the crash and saw t'ne ltballa of f i re"  ats 

investigators for 

hearing, recorded 

heard the roaring 

19 8econdR. 

Mr, Bichqrd Thompson, the husband of Elre. Viola Thompson, stated 

that he'was etmding in the kitchen of their  home when he was startled 

by an Ifawful racket, the motor running just  about; as fas t  as X thought 

i t  could runllr 

and immediately heard. the crash. 

that they had not seen any lightning o r  heard thunder. immediately, 

He said that he saw the airplane passing by the house 

Both he and Mrs. Thompson tes t i f ied 
I ' .  

'pre'aeding the crash. Mr, Thompson subsequently stated t o  invectti- ' 
* ,  

gatora of  the Board that he 

pr ior  t o  the craehc 
i!/ 

The testimony of these 

had Been no f i r e  around the ,airplane a ' ' 

witnaases is conflicting i n  aome instvaee 

but i t  icr set out here without eomment. 

Part TI1 ibf thie report, 

It w i l l  be $iscussed'in' . 
i 

JJ The testimony of other witnesses from' the Lovettsville area will 
be set  out under the eection entit led Itweather Observationall. ' 
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Location of the  i?rockaFte 

4 
. I  

@ w a f t ,  ?wines ,  and Xqnipment 

Investigation oonducted a t  t h s  scene of $hq,.ad&dent revealed t h a t  ' t h e  

airplane Had"struo:: the ground on the edge of an a l f a l f a  f i e l d  9 a nove-do\nz 

a t t i tude ,  

fAct t h a t  the  corn standing about e izht  feet  high and about twelve f ee t  behind 

the  point of .Impact.vras not affected by the passage of the  airplaned indicated 

t h a t  the angla a t  which t h e  airplane struck vas between twenty and forty de- 

g rees ' t o  the  horizontal. Tho impression made i n  the  grounland the  condition 

,of  the  lef t  king slimed that ; that  wing  waa SI-ightly lo*fJer than the other. 

' ..The form of the  hGession incl t h e  dis t r ibut ion of t he  wreckage also indi- 

The character of the  iiipressfon made i n  the  s o r t  ground and, the 
i 

I 

, 

c I 

. I  * *  

. I  

\ \ 

cated that the  headiw of tho airplane a t  the  time of impact was approximately 

310 degrees magnetic,' Lhe course on which it would normally be' flown & tho. 
point on the  a b m y  between XashinSton and Tittsburgh. 

fur ther  supported byethe f a c t  t h a t  the direct ional  gyro when f o i d  was jcvnmed 1 .  

%.- . I 

T h i s  conclusion i s  
I 

1 a heading of 310 degrees.' I ,  

The wreckage was tIirovrn forward and scattered tlyi-ckly over a distance 

appoximatoly 1000 feet ,  with isolated pieces even.furthero No par t s  , 

the  ai rplane 's t ructure  or  power plants viere found behind the  point of , 
a/ inipacb The fuselage, except f o r  

and the  area forward of the point 

, various s izes  and .shapeso I. 

.. 
the oxtr&ie r o a r  portion, WBS disintegrated, 

of impact,'ms shomrod with ,pieces of ** 

.. . .  

9/ Appondi;c D, attached hereto, i s  a sketch showing the  re la t ive  positions 
of the  major components of the  a i r c r a f i  following impacto . .  



The engines cand nose portion of t ho  fuselace plowed i n to  the  ground t o  

a depth of $approximately s& feet .  The nose section,,of %he riglit engine, . 
* .  , 

c .>, or 
propeller hub, and one blade of t h e  propeller, -still. attached to the hub, and 

t h s  nose section of t h e  l e f t  engine, prope'ller hub, and tvm blades of %he 
'/ 

propeller, broken off  at  the  shank, rerained i n  the  hole. 

Tne r igh t  and l e f t  landing rrheols and l a n d i r ?  g e m  wcre about 50 f e c t  

bcyond tho point of impact. The l e f t  elevator and past of t he  left, s t ab i l i ze r  

were about 150 f e e t  foi-vard o f  the point of impact and about 30 degrees t o  t he  
' 

left. The r i g h t  s tab i l izer ,  r i gh t  elevator, fin, ruzder, a portion of t he  left . 

stabi. l izer,  and the extreme r e m i w d  ?ortion of t he  fuselage t o  which they were 

s t i l l  attached, v&c about 150 f e e t  d i rec t ly  ahead of  t he  point where the  

airplane f i rs t  struck the  ground. 

T'io power .section of t h c  right ongina with some cylinders and pistons 

broken off vras about 300 f ee t  fonvard and s l igh t ly  t o  tho r igh t  of t he  direc- 

t i o n  of flight a t  the  time of impact. Tho povrcr section of the  loft engine , 

was about 325 foot forvrard and slightly to . tha  l e f t  of t he  point of impact. ~ , 

Portions of the rem sections and accessories of both engines were strern. 

I 

. I  

d o n g  tho  way, 

Tho left wing rras about 350 foet  forward and s l igh t ly  t o  the  left of 

tho point of impact. The rigli t  wing was about 300 feet forvrard and s l i g h t l y  

t o  tho r i g h t  o f  tho point of impact. Other par t s  of tho a b c r a f t  s t ructure  

were found near both winqi. 

part of tho passenger cabin wax? about 4.50 feet fommrd of. t he  point of  impac't. 

Coqnrat ively large portions of t he  forrrard 
* 

16733 
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Pieces of  fuol tanks, numerous parts of the  a i r c r a f t  skin and structure', 

and parts of tlio flaps ~rerd strorm for  a distance of ,spproximatcly 1000 foot 
* .  2 .> .  or ' 

from t l io  point of impact. 4 Tho major portion sf= t h o  lo& aileron, t he  t i p  of 
* /  

urhicli vas dctachod, vas about 260 f cc t  forhard and s l i gh t ly  t o  the  loft of 

tho point of impact, 

scattcrcd over a distance of about COO feet  forward of the point of imp?ct* 

One blado from t h e  r igh t  propeller, which had brokcn off a t  tlio shank, 

A l l  scats  i n  the  cabin and p i lo t s !  compartment vrem 

was approximatcly 150 fee t  forward of the  poinb of  iinpact. 

from t h c  same propollcr J V ~ B  approximatcly 2.50 fcot  forvrard, while the'remain- 

in? blade frorli tho l e f t  propellor i m s  fomard about 1800 feot and 35'degroos 

t o  tho  l c f t  of tho l i n o  of f l i gh t*  

Anothm blade 

b 

1 

' The radio transnlittcr, receivers, and the antenna systcms mre scat-borod 

.over a distance of about 500 f ee t  fommrd of t h e .  point of h i p c t .  

Contbnts of Aircraft  
i 

0 

Almost a11 of tho contents of thc  a i r c ra f t  rrere strcwn fommrd o f  t he  

point of impact, Hovevcr, a number of piecos of piper bclioved t o  have boon 

i n  t h e  plano mre found t o  thc  southmst, south, and southeast o f  th9 crash. 

A threshing orcv of t e n  inon ve1-e 'in a bLmn about 1-1/4~m~lcs  southeast of the 

scono of tho accident waiting f o r  tho r a i n  t o  s top when they haard a loud roar 

of motors and, according t o  soine of them, n crash. Shortly thoroaftor t hey  

sav a pioce of paper corne f lu t te r ing  dawn and onc of thcm retrieved it. 

vas found t o  be a manila onvclopc i r i th  thc name ttPcnnsylvania-Central Airlines" 

printed on ite 

by tho witnesses botsroon tho crash and the appearance of the  cnvolope ifas' 

from 2 t o  30 minutes but most of them believcd it Lo have bccn less than '5  : 

minute s 

It 

It vas burncd around tlic edges. The timc in te rva l  s s t k t o d  
I . .. ' 

I 

, I6733 

. 

. .  



Another pioce of paper, alGo burned around t he  e d p s ,  vas found 

in a aorcf'ield loonted a little les8 thm'a mile southeast of t h e  soene' 

of the aooident. 

One qf the Penpaylvania-Central Airlines f1igh.t: aalaulators furnishad for 

the oonvenieiice of the passengers ~ r a 8  f o i d  in  Q stubble leield about 7/8 

of D. mile southeast of t h e  point of impact, 

rreighs .11 of an ounoe, i s  oomposed of tyro oircular pleoes of l ight .  dard- 

6 

The pieoe is oboue 3 inches vide and 5 inohes long. 
-).  or , 

This f l i g h t  oalculator, vhiah 

,' , 

board, one about 1-1/2 and the other  about 3-l,/2 inches i n  dimaetsr, held' 

together by n pin through t h e i r  contors ,  

burned, 

II; vms badly a o i l e d  but not 
I 

Tvro Pennsylvania-Contrnl Airlines pmsongcr manifest forms vrero' 

4 , I  

found about 318 of a mile a h o s  due south of the p0in.t of impact. Thbe 
I I forma are 13 inches long by 0 inchoo .vddo, and when found wero folded 

' 

I I * ,  

onoe and vrero burnod around tho edgca. Tvro athor  passongor manifest forms . '  
were piokad up noarbjr,,., Thcss vorc foldod t tvioo and burnod around tho 

' 

odgoo * *  

I 

A liplit; piooo of  oc*rdboard, approximatoly 11 inohos in  longth by 4 
inohos i n  width, vms found about 1/0 m i l o  southoast of tho p o h t  of impaoto 

I '  

It vms identifiod as Pcnhoylvania-Contra1 Airlinoo Form No. 248, with tho 

vmrde ''Sorry, this soat i s  occupiod" printad thoreone ' This popor v a s  

burnod around thc odgos. 

! 

A number of piooos of pnpcr, nll identifiod as coming from the vmookago, 
( <  

wore found about 300 yards southonat of t h o  point o f  impcat, Somo of Lhoso 

pioatlo of papor ,shavrod lndioations of  Pirc, whilo dthcrs shomd nomo 

Tho bodios of t ho  passongcrs and orevr woro a l l  found fohvard of  t h o  
' _  . 1  

point o f  impaot boginning a t  a distcma of rtb0u.t; 250 fect''and oxtanding ' 

C . '  , 



I .  

b Sovorcl t i m  picccs, including c. number of victchos afI& 
I .  

ono alcrm olock, woro found mliong tho wocktlgc. 4 Thcy wore a l l  badly dam: , 
I . I  

, I  

ngcd, and only throo \7oro ih  such condition ns t o  show the timo a t  vrhioh 

thoy End stoppgd. On0 of thosc had stoppod n t  8139, BAo c t  2140 and tho" 
' f  

. I  , *L' 

I ' I '  . I ,  ,,, 
8 * I 1 I . * I  

* .  r !  P , I  - >  ' 

othcr a t  224.2, . 
I I '  t I ;, , I : .  ' 

' Condition of  the  YJrcakago 
I 

Airoraft Struoturo cad Controls 
. ~ .. -7 

FollovrinG tho  inspcotion of tho  rrrcckago a t  tho socnc of t ho  aociddnt, 

tho romins  of t h o  c.irplano s t ruaturc  &ro moved t o  the Wnshington-Hoovcr 

Airport vrhoro c. mor0 oor.?plctc inopcction of n11 par ts  ~ m s  mc.do. A l l  mjor 

componont par t s  of tho cirplnno voro acaountcd fo r  but bocauso of  tho largo 

crcn ovor \;hioh nwncro& sna l l  piocos of thc vrrcckago woro sonttorcd, it vmo 

impossiblo, undor tho ciroumstnnccs, to  provcnt souvenir huntcrs from oarry- 

ing sone of tho sm.llcr frngnonts cway. A Atmbcr:;of i)pfcods;sactakon ~A.~:LJ'!. 

. , I  a , ;  I % ,  

nor0 subsoqucntly rocovorcd. 
.I I 

Thc r i g h t  cnd l e f t  lmding  trhcols and 1F.nding gcc.r vmro , .  in I bhdly 

brokon oondition, both t i r o s  had bccn blown out by impact, end the r igh t  

t i r e  vns pnrt iol ly  burncdo 
. I  

' . I  

8 

Tho l o f t  o lomtor  and thc rcar  portion of t he  1 o f t . s t a b i l i z o r  m r o  badly 

' dcmgod 'and"a small; portion of tii; fabriq on t h o  olovator vms burnod just 
.. 

fonvard of tho ountor hinge, Tho fonrc rd  portion of tho l e f t  s tab i l iacr ,  t ho  

r i g h t  s tnb i l izor ,  vort ianl  f i n ,  ruddor, nnd t h o  oxtrcnc roar  portion of tho 

f u s e l a p  7 oro  s t i l l  attachedc The s tnbi l izcrs  and vor t i ca l  f i n  had apporont- 

l y  bcon dnrmpd by contaot with tho ground following impact, Thcso par t s  

had boon thrown forvrcrd about 200 f c o t  from tho point of impact, Tho ruddor 
' , I  

shovrcd vory l i t t l o  d m G e  oxaopt t lmt  pa r t  of thc fabrio had beon burnod aivny- 

:. , 
Tho t r i m  tabs  on tho  olovctors woro i n  cruise 'position, tnlcbg in to  oonsidor- 

a t ion  tho d is t r ibu t ion  of t h o  load oarriod on the nirplmo,  



%!he l o f t  W i l i g  was badly damaged, It was broken i n  several places and 

the t i p  W B  detached, !&e main portion ob the r ight  ving,was i.n-ta.ct but 

badly damaged and'tho t i p  of t h i s  wing wne also detq~bod, 

was bjokenmin', two and otharwieo badly damaged. 

\ 

llhe l e f t  aileron 
d .>'a i t  

I ,  
I .- 

The upholotering on some of tho s e a t i  .and on the forward portion of the 

passongor cabin had beon p a r t i a l l y  burned. Some o f  tho sent b e l t s  were 

broken i n  two, others had pulled loose at the i r  attachment f i t t i ngs , ' and  .* 

' ,% others wore e t i l l  attached to 'piaces of the seat  structure, 

-Although the f i r e  extinguishers i n  the engino nncellea and passenger 

, , cabin were badly ctnsnrtgod, it"&e possible to detqrnine with cer ta inty that, ' 

they had not boen usod., 
' A coqi le te  inspection of  the rdr.taide of the control system showed tho 

control columns and ru&dor p e h l s  i n  the cockpit t o  ~ X W Q  been badly broken 

and damaged, and in tracing out the controls, many breaks were found. Tho 

I 

t h r o t t l e  a i d  propeller p i tch  controls were found i n  full 
a .  

forvkrd posit ion I ' .  

and bent over' the control columa, 

found i n  the IIonl' position, 

Eie i gn i t i on  switches 

Other switches, valves, and 

and fuel valvos WerQ 

controls woro so, 

damaged as t o  make it impossible t o  determine tha i r  posit ion at the t i n e  of 
e *  e 

impact, 

The i i l s t m e n t a  which were located were;' with the exception of the 

gyroocopic compass, W a g e d  t o  such an extent Ulnt no readings could be 

talcen, 

pass card i n  8 f ixed position, 

The f ront  of t h i s  instrument had been dented so 8s t o  hold the con- 

Tho heading indicated was 310 dogreoe,. 
I Such glass  as was found,, both cockpit apd cabin, had beon broken into 

small' bite .  

the point of impact were ident i f ied as having cone from both the windshield . -  * , 

and cnbin.windows, 

o f  the point o f  impacto 

A great many asall pieces which were found imedirrtely ahead o f  

Some glass was also fousd: from 300 to  400 f ee t  forward 
' I  - 

11 I 

I 
1 .  i 



Engines 

The engines vtere badly damaged and ktoken. The entfge' no68 $bc.tion, 

o f '  the ' r igh t  engine, including' the reduction drive c,eGi' '&am,' propeller , 

shaft, and pinJon8 had been sheared b f f  dnd 'w i re  'in one 

A 

\ 

c) ..$'.. or 

I 

b , gear' 'look nut  . , ' The' b o l t s  holding the stationary gear' t o  tlb','$rdnt section 8 ,  

' 

The oreduction 

end or; the crankshaft wa6 broken off just ' in  f ron t  of t h i  'r3ductiod drive ' ' 

I 

were ahaared off, permitting the staticrnary gear t o  revolve, 
. \  

, gear drive spl'ines-were damaged when the reduction gear came off. All'+cy- I 

; .  "linders were damaged and a number o f  the heads broken.off; ' a  

I (  

%e'rear  section m e  broken a m y  from the power oaee' and all 'pArts'were 
. .  

badly damaged,, The 6Upercharger was broken off adjacent. ' to the cap sorha , 
. *  

'which held i t ' t o  the main seation,  The power seation of the crank'case 

The master rod assembly ahd the internal  por- . i , '  

( s t e e l )  was badly distorted.  

t i o i s  of' t h e  crankshaft,' together with the a r t i cu la t ing  rods; were intack 

''although badSy bent, *e  The kelne,t material i n  the mwster rod bearing vfa$ 'in 
I 

4 '  

I "dondi'kion? However, the l p d  p l a t in s  on' the master, 1.0 

I I t  f 

7 f h l b a t h o n s  o h  ge&t. e 'master rod bedrind 
' 4  

rok, b& 'the%' r&$"nb'!hdicati n of g n l l i q ; .  The' en 

. and' a considerable quantity of )lead from the master 

depc,sited"' i tselfion the face o f  the seal d i s c .  '..Thb 

badly damaked ky'khe forces  ?esulting fiom the su'dd 

l 
'! 

. .. I ,  ' 

1 '  

I 
, *,,41*. !' , . 

flgte.' 

' pdier;" Knu'olklb pins lies. 2, 5 ,  :6, 7'and 8 were discol&d neqsx. tbe , 'o i l '  
\ 

, . .  
T l b '  orankshaft main bearing journar &m:ed' siEns 'of oPerhef+t& 'on 

, ; *,'..., * .  
,s, . . , .  ' *  ' ..* ' i ' : .;::;. s 

the inner 'side of the crank th'rovr. This indioatfon of 'overheating covered the 
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around the shaft.. The S U I  erchargerimpollor was badly damaged and prac$ically 

a l l  of the blades hcd.been,broken'off. 

apparently due to $mpact. 

.4 

The th rus t  bearing oms badly broken, 
b b & *  

-b + or 
\ *  
'i\ c 

, "ha condition of the left 'engine +.as v e q  similar to t h a t  o f  tho r igh t  

encine. In  fac t ,  the condition of the master rod bearings, , h e  crankshafts, 

knuckle pins, impellers, and ~ p f s  fron the tt.ro.engines tarere so netrrly iden- 

t i c a l  t ha t  it v;ould be almost impossible to  distinguish between Weme 

\ 

< 

Both engines sliovred metal t o  metal contact bekteen the master rod bear- 

ings and the crank pins, the a i l  f i l m  usually separating them apparently 

having broken down. 

the engins ,par ts  sent t o  it, reportod Q a t  no evidence of mechanical, st&c- 

tu ra l ,  o r  fa t igue f a i l u r e  o r  l ightning strike pr ior  t o  impact had been"found. 

' 
1 

Tho National Bureau of Standards, a f t e r  examination of 
' 

Propellers 

' (  Upon disassembly of the r igh t  propeller it was found t h & t  ihe dome seation 
\ 

was n o t  badly damttged, except t h a t  the breht'ner cap had been broken off .  ' 

'The piston and ' rotating cLim assembl;! was i n t ac t  and not  bLdly broken. 

gear segments of a l l  thrsd blades hhd been s p l i t  a t  a point n b r . t h e  kth, 

5th, and 6th tee th  from t h o  low pitch ond. 

racos indichtod tha t  h k v y  loclds h d  hsen q p l i e d ,  ' Severhl of the  ro l lo r s  

' s t i l l  remaining i n  the retainors  were s p l i t .  

m i c a r h  bar re l  blocks a t  the shoulders. The blade but t s  frm which the two I 

blades had been broken off wero i n t a c t  a t  the -hub. 

been fractured near the t i p s ,  appurontly by impact. 

w i t h  the hub v a s  not fractured hpt showed irldications .of povsr bends. , * 

" h e  

' 

* Tho condition of t h o  b o w l  blade 
I 

Crcrclcs wero upparent i n  the 
I 

* !I'ho$e ?IO blades had a l so  

?he one blado remaining . .  
I 
i 

i ' 
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The dome of the l e f t  propeller had an impression i n  it Libout s i x  inches 

4 

i n  diameter, apparently cousad by impact. 

had bosn broken off closo t o ' t h e  shmk. 

and v'ero otha&ise badly bent and tvristod, 

1800 f e e t  from t h e  point of impactland, while it v a s  i n k c t ,  it rBS qui t s  

bkdly twistod in  the form vhich would indicuto a pavor bend. 

mants on a l l  throe blades of  tho l o f t  propellor t':crc s p l i t  ir: tho sDJn0 "y as 

thoso on the  right.  

posit ion which would indicato a pi tch unglo of tho blados of about 24 dogrws. 

Thb National Rurouu of Standards examined th3 propellor parts,and re- 

~ l l  throa blades of t h i s  propeller 

TWO blpdqq &d the ' t i p e  torn off .' 
The th i rd  blade m s  locutad sOm3 

. .  . 

Tho p a r  sog- 
i 

I 

Tho rotat ing ccms on both propoilors had stopncd i n  c 
8 .  

I 
1 

, *  

ported .that thoro m s  no evidence of mochsnical, s t ructural  or fa t igue f a i lu re  

o r  l ightning s t r iko  p r io r  t o  imphct. 

RRdio Equipment 

A l l  rGdio equipmant, including reccjivars, transmittor, hccessorios, and 

antennae systoms, 1 ~ h s  bhdly dumcgod. Careful inspection f i i l o d  t o  r o v a d  any 

arcing or 'burning ef fac t  v;hich might ba expacted from a l ightning s t r iko.  

Tho an t i - s tb t i c  disohtrrgc ccr t r idco had n o t  bcsn d i  schargod. 

loop antunnr; v:cs udjustcd i n  tho cnt i -s tLt ic  posit ion ( p a r d l o 1  r d t h  tha f i s o -  

lago) .  

inspoot ion  o f  a l l  wirink d i d  not indichto m y  burning o r  fusing# 

tho  p i lo t s ' '  radio hmdbands i m s  found and it tvks budly tvistbd. 

Tho ant i - s ta t io  

Tho loop tuning diu1 V:GS tuned t o  tho Rich9ond radio rung bfinuto 

Only ono of 

l;lono of  tilo 

rridio owphonos vr&s found. Thaso jkrts, ccmposod of  h u d  rubbor, may have 

complo tu ly  disintogrci tad u t  tho timo of impact 
I )  --- ---- -- 

10/ Tho fmidonce shovod thaf c compmy mochanio c t  %shington k d  tunod it - t o  this posit ion pr ior  t o  doparturo. 



' Yfcather Obsarvat ions 

As 1'10 h v o  s ta ted  prcviously, tho rrOathor forecast predicted overcast 
' 

A 

t o  occasionally broken clouds from $hO mountains cast,F-mrd v i th  scattered 

slimrere through tho nowhains and S O ~ Q  n i l d  t h d a r  .storms t o  tho oa 

tho nountains 

\ .  2 . '&a:.. c)? 

1 . .  , '  

. In  addition t o  the  Lovottsvillu v;Titcoss~s, rfhose testimony has b a n  c set 

out previously, a number of other vritncsses t e s t i f i e d  a t  t ho  hcuing ,  or 

gave statomcnts after tho hearing, v i t h  respect t o  tho ac tua l  imthcr; con- 

di t ions cxisting on August 31, W,.O, i n  the v i c in i ty  o f  tho accident. . . ; The .. - .. 

\ 

tdstimony of 'tho rcsidents i n  tho  v ic in i ty  of Lovettsvlllo prcsonts a cons is -  
I "  I ,  . .  

ton t  picturo of ' the  vccrthcr conditioris i n  %hat arc8 a t  tho tim0 of tho crash, 

QS obserwd from the g r o k d o  A raLi  s t o m  m s  passing over Short Hill ,  . .  which 

sovoral dcscribcd as extraordinary i n  i t a  intcnsity.  

A number of thGso vdtnessos s ta ted that,trhile thcy had not noticed much light-  

ning i n  connoction'rdth tho  stoml, tlioy rocallcd a violent f l a sh  of lightning 

and thc ,  sound of thunder i-rhich Y r a 6  imiediatoly follovrod by an extraordinarily 

loud roar of niotors;'. SOLIO of thoso rrltnosses' i n  tho immediate v ic in i ty  of tho 

point of,Snpact t o s t i f l o d  that tho loud roar of motors vms follmmd by a 

\ 

l 

, '  

, ltcrashll o r  if blast" 
' \  

L 

' ' \ . Yro I, I", Bakar, vrho l i ves  about 3-1/4 miles almost dm south of tho scene 
'\ 

' "of tho acciclcnt rmtchcd tho storm v i t h  Itrolling a d  tumblingll clouds come 

+cross Short H i l l ,  Short ly . t lpreaf tcr  it l&m t o  r a i n  and then ho sav ' a  
\ I .  

. .  
Vxxr i f i c  s t r ikc  of lightning viith a vcry loud wplosion l i k e  thunderll. One . .  a .  ' . ,  

ninuto and trmnty seconds ln t c r  lie h o k d  a l f t o r r i f i c  racing of anginas"liko ' 

something .had woppcd from tho s l ~ y ~ ~ ~  Ho computed .tho elapscd t im botrmbn 
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tho l ightning f l a sh  and the  sound of tho engincs by re t racing tho movemcnts 

h~ had made during thxt period, He l a t e r  found t h a t .  t h i s  stroke of lightning 

had struck and damgod h i s  barn and had Shat;tC$ofi at& butt of a r i f l o  which 

J 

had beon sta,&hg insido tho barn. 
' 9 . '  

'I 

, After tho hearing, invcstigators f o r  the  B i r d  quostionod Harry E. 
Everhart who l ims  about 1 4 2  milos southeast of tho scone of tho accident. 

HQ statod t lmt  a t  about l:3O P.M. he noticed A dark cloud on tho west sido 

of Short H i l l  coming tovmd t h o  'oast. 

homo but t o  tho east  broken clouds appeared, 

ho as7 a "fiorco f l a sh  of 

c lap of thundsrlt and thon hc hoard 11 a rocwing of engines11 which rras so 

I 

A t  t ha t  tjm it rras overcast over his 

A t  soqo tinlo af%cr 2:30 PiMi * -  

follmred immdiately by a Itfairly loud 

. 

loud that it soundod as i f  it m r o  ovor his house, 

ho had mado Yrhilo thcso events were occirrring, he detemiincd t h a t  thc t h o  

'vhich olapsod ~&.ile hc saw t ho  f lash.of  lightning, heard tho thunder, and the  

romhg of engines vras about 15 sccond.sa 
'' 

scone of tho accident, statod that a t o r r o a t i a l  rainstorm began ncar her 

homo about 2:3O P a l l .  on tho aftornoon o f  August 31. 

timo a f t o r  tho r a i n  bogan $ha , *  sa15 a llblinding f laah  of lightning11 and 

rimmodiatqly thoroaftor hoard a " tor r ib lo  crashll which Itshook tho housoll. 

George Pondloy, a boy who vas srorking f o r  Miss Ne'er.taer on tho day of the 

F& retracing tho movements 

. 1  I \  

bkiss Vlrgit? bicntzcr, vrho l i ves  almost l-l/L+ rxilcs aouthcast of tho 
\ *  

, 

Sho said th3 t  a short 

\ 

'. , 
' ' 

. .  

. I  

, .  

\ 

\ \  ' . 
4 

' 
, accident) corroboratod her statcmmt trith respoct t o  ' the lightning f l a sh  -. 
and tho crash. 

on tho zinc t o p  of a tablo i n  tho  lcitchcn rrfien.llt!io l ightning camo i n  tho 

kitch+l and llstung mo throo t i r e s  before '1: could go t  t h i n  off  tho table1t. 

In addition, ho stiitcd tha t  ho vas standing Tdth h i s  hands 
' <  

6 

' ' 

- 



. * @ y :  i t  

Nre. Loilqr Shoemakop, whose 
Od On tho ensttside 

I. 

" 3  

. .  a t  tho 'base of Short Hill ,about ' Of, sommhGt nbovo, th3 1 :  

6c3no of tho aaoident, statod 9 
in th:, afterribon of August 31. i 

1 .  
L 



heavy ra in  while i n  tho ovwctrst. 

Trip 8 raportod "slisht choppinoss" j u s t  GS ho broka out  of thu o v w c u t r  

Thor3 vas no procipitc.tion 'ttftor brccking through tho clouds vsst of L.306burge 

Y;hilat Trip 8-1 oxpcrioncod no turbulonco, 

4 

.A% * 

An Amorioan Airlinoa p i lo t ,  operating botv.lim C i f i b i n n a t i  and Tdr%shinghn, 
*d 

follovxd tho scmo dosconding courso L L ~  ubopt tho s m o  t.Jtitudss, ?assing a 

point r\bout 10 milos pouth of t h o  scon3 of t h q  copidaAt'ut cpproximatoly 

2810 p.m. Ho rDportod l i g h t  r&l, l ight ' turbulonco, bu t  no indiccbtion of ' 

1i;htning. I 

An Army airpltxpa on routz from Yright F i u l d ,  k y t o n ,  Ohio, ta Bolling 

Fiold, hsh ington ,  +Dm Cm, pr:ssod rbout 12 mil3s south o f  tho soon3 of tho 

ttocidont ribout 2835 pornr ' Tho p i l o t  roportsd thk t  a f t o r  passing tho south 

l a g  of tho  Buckstom, P ~ n n s y l v c n i ~ ,  radio,  rango f lying I * t  5000 foot  cbov3 
\ 8 

sou lovol on instrummts,  harivy rcin &nd sxtrr'ordirfcrrily .rough r*ir conditions 

wors ancountorgd. This condition continuod unt i l  he omorgod frgm tho OvJr- 

cns t  t t  L;n ol t i tudo  of 1500 f a s t  c.bout fivo milos oas t  of Lcosburg, Virginia, 

and 15 miles southeast of' 4210 scono of th.3 r.ccidont. He s t ~ t . 3 d  tht.t hs'saw 

l ightning t o  tho north vlfiilo pr.ssinc tho L o v ~ t t s v i l l o  &recL. 

Flight rsports  by othor p i l o t s  aQich woro rocsivsd i n  ovid3nc3 'sarvo t o  

* ' indicoto vrwkhw conditions in th3 gmorczl cLroI; south rad southvrost of 

Lovettsvil le on thlj ~ f t a r n o o n  o f  August 31. 1: p i l o t  f lying LI Luscombo p i r -  

plon:, dopcrtod T;c.shfngton-Hoovm Airport tit c.bout 12809 i . m .  on IAugust 31, 

on routo t c 'Los  Angol~s, Golifornic, vdth iJittsburgh cis h i s  f i r s t  intmdod 

intormodiato stop, This c.irplens v a s  c.11 motA, singlo-ancinod, a d  of 

ncturkl aluminum color with c; rod s t r ipo  r;lonG tho fusolago tad  around tho 

nose. T"no f l i g h t  v:as t o  bd mL,do soltily by vioui.1 roforol;'co t o  tha ground 
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I . .  

and not  by instrument nr,vigr,tion. 

cmdi t ion  with Lbou6 c. ls0,0-foot coi l ing i n  th3  v i c in i ty  of Lov3ttSvill'p; 

Vireinia, and oould soe ~1 rmll-dofinod front  01 ~,.tk&dors*tom -in tho , 

mounthins t o  &b-vrbS.b, 

thundorntorm &reo but ho ostimatod t h r t  i t  extondod rbout 5O.mi los  t o  tho 

sonth o f  him, 

finrtl ly PLLS forcsd t:, l u n d  n d r  Middlotovm, Mr.rylmd, ct rbout 12;% p.m. duo 

t o  'low coi l ing and poor v i s i b i l i t y .  

turned t o  Vkshington, u r i v i n -  a t  clbout 2:05 p.m. 

lkshington-IIoovor Airport  t . t  3821 pim. (EST). 

IL s3v3rcl stonn i n  tho .vicii:i+r af' Lmsburg, Virginit.) . m d  flew undor tho 

clouds' t o  t h e  v ic in i ty  o f  IIillsborr), VirginiL, who 

impossiblo bad ho VXLS forcxl  t9 re turn t o i ! , t  shiny, 

t i m o  c . t  4822. p.m. (ESS) . 

Hd s t x t ~ d  thrct ho ancountwod nn OvwCcSt 
* I  

1 .  4 

i 
, 

Hs Vrus \;nr,blo t o  606 43 northorn l i m i t s  Of  tho ' ' I  

* ! 1, 

4 ,  

Hs cttomptod t o  s k i r t  tho storm ~ 3 3 1 4  by going north b u t ,  
\' 

.. 
H3 t7ok o f f  :.&in G t , 1 : 2 2  ,).me L*nd N- 

\ 
This p i l o t  spin dopcrtod 

H.1 st:.trJd thbt ho oncountprod 
.Y 

. .  

t cc t  f l i g h t  bocmlj , 
I 

t h ~  sdQl1d I 9 

0 %  , I  

Approximattoly t h r w  hours pr ior  t o  t h ~  Lccidont,' c.n Army B-18 bombing 
, .  . 

pl&n:3, when upprwimctoly 25 'or 30 minutos outsids qf TXshington en routo t o  

Pittoburgh, mcountorod turbulmco r:t 10,COO f m t  abovti SJC 1 ~ ~ 1  which 'tho 

pil5-t doscribod us oxcoptimr.1 i n  h i s  dxp'wisnca. 

1 . I  

1 .  ' 

Lq ghtning vrt.8 moountored 
. I  

t ,  
* .  

' i n  close proximity o f  tho p1r;nc. A t  t.pprokimr:toly 18145 p 
6 .  

n t  the Pit tsburgh h i p o r t ,  tho p i l o t  rsportod this crxpcrio 

from likshingtm t o  tho clork m duty r:t tha A i r  Corps Opo 

Pittsburgh. , ; , 

. *  

I ,  I &. . I  
. I .  

4 . .  
* 

' .  I I , .  

Army p i l o t  d i p r t o d  BhllinS 31.:1& L . t  2:55 p?.m., August 31, un'routo 
5 .  . .  . .  , .  

t o  !;right Field, Guyton, Ohio. 

Pittsburgh Girrruy t o  

Thu f l i c h t  procwdad an tho  T.'clsliiiigton- 
e .  4 1 ,  . "  * i .  " . .  . 

point i.p?roximLt-Jl;r tvxlvs mi l~s ' no r thwos t  3f  

I :: , : .  ' b  8 

I I (  
S I  . (  I 

I 

i r 



iiashington, u t  vhioh t imo  tho.'&lot q l towd  h i s  hsLding cad  t m k  o d i r o i t  

cnurso t o  Diyton, At !,bout 31.15 p,rn*, ul$fi f l i g h t  prrssod s9m3 twonty miles 

south of tho 8oono of  the c.'coidont i d  tho p i l o t  6tr.tbd iht he mnint:;inod 

o m h o t  with tho oxooption of' rr 'eh9x-t period &iri%tr%otrt f lyhe;,  d 

-whioh thoro w. .L vory hor.vy dmnpmr of rein, s l igh t  turljulmco, tn 

) I  

. I  

, r : .  

, .  

lightning, 

111 , . .  
I 

! *  * .  gALYSIS OF FACTS - DISCUSSION OF 
0 d . E = . 4 u t c c p c -  

I 

I n  the preoeding.section of t h i s  report we have se t  out a euminary of the 
, 

, evidence disclcsed by the investigation. 

it appeers that the f l i gh t  c f  Trip 19 proceecled normally &til 2:31 p.m. when 1 

i t  reached the Herndon fan-marker at 4000 f e e t ,  climbing, 

, the crash Occurred approximately 25 miles northwest of the Herndon fax.-markei 

From the f a c t s  previously dieoussed, 

We a l s o  know that 

'about ten minutes la te r .  In s e a w i n g  fo r  the probable'cause of t h i s  accident,, 

it i8 necessary t o  analyze a l l  o f  the f a c t s  i n  an e f fo r t  t a  discover what 

, event o r  combination of events occurred during that ten-minute'interval which 

, resulted i n  the crash of the airplane. 

, L,, 

I ! "  ,,- r . 
In  seeking to  determin the] cohrse of events t 

ip the absence. of &ny i i r e a t  testimony from eny act 

l ed  t o  t h i e  accident, 

observer on board the , 
0 ,  

.+ 
, '  airhaf t  andIft:view of the c i r c  s t an t i a l  evidence of  record, w8 are  obliged -. 

t o  look for  the extraordinary, qnd t i  examine into the possibi l i ty  and proba- 

b i l i t y  of occurrences that are *so  rare  i n  practical  QperRting eTpgrience as 
L 

t o  be highly obscure, if not v i r tue l ly  unknown,' Nothing wi th  

range of experience, and no 'combination of avcnts of which ths  occurrence . . ' 8 

, 
I 

I 1 ,  

could be regarded as a t  a l l  l i ke ly ,  would hava sufficed t o  e t h i e  
I 

I 
3 I 

I ' i ,  , I  
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accident. The past record of aafatr of a i r  

S ta tes ,  extending t o  oqor .130 ,0OO,OOO miles 
4 

I 

transportation within tha Unitsd 

of  transport f lying without ser i -  
. , I  

OUs inJur~r f o  any psreon in tha 17-month peric@ &qm&atelgr preceding, the prs- 

sent accidont'and t o  th i r tesn  years of operation without fatal accipcnt by 

Pennsylvania Central Airlinos and i t s  predecessors, i s  a suff ic ient  evidence 

that only the highly oxcaptionnl o r  the hi ther to  unknown would produco 80 

tragic En effect .  

extreme r a r i t y  and consoquent unfani l ia r i ty  end i n  some instances ars consider- 

ing phoiiolilen~~ of  natura wherein thc knowlcdgc of men s t i l l  remains extremzly , 

llmitod, i t  i s  inovito,bls thct  much of what fo l lows  must eppaar highly .spaCda- 

t h e .  

available i n  the prosont c a s ~  nust not detcr us from R f u l l  e q l o r a t i o n  of 

Since we ere  hore necessnrily dealing with occurroncos of 

However; the inhzront d i f f i c u l t i s s  prosontsd by the l imitad avidonce 
*- 

evory poss ib i l i t yand  an attempt to  raach a concliiaion as to what probably 

occurred t o  produce'.thc Rccidcnt. 
. *I , 

' Dispatch of the Flight 

No' refison h i s  baon discovered f o r  bolieving that  Trip 19 should-$ot hava 

beon dispatohcd on August 31, 1940, 

spection a t  D o t r o l t  the dpy befors tho f l igh t  and hr,d received the required 

"turn-around" inspoction i n  Washington just brfora taking off and nothing un- 

The o.irplmc hPd received a t160-hourt1 in- 
k . . .. .. .. . .  . ' 

usud had beon reportod,ns a resu l t  of o i t h o r  of these inspections, 

who had brought the nirplrne down from Detroit t o  Weshiq$on tha t  monicg ha4 

not reportod anything unusunl In i t s  oneration, 

with fue l  end o i l ,  

The p i l o t r  

, .  
It was 'adaquately serviced 

Tho J0c.d on board e t  .tha time of t a k e o f f  was 174'pounda . *, 
b i 

below the approved gross woiGht f o r  tho.nirolgno end, according t o  th? record, 
a 4  L .  
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tho load was properly dis t r ibuted,  ths contar of  gravity o f  tha p 4 r p l h  being 

w e l l  within ayprovod lirA9s. 

ployco r id ing  i n  t h j  j m p  szat  i n  addition t o  Jh?, 2ciassex%ers and crew of 

4 

A t  thz time of  t&c-off thzre was a ConpCW. em- 

. ' 

three. Undor'jexisting re&lutior?s t h i s  is permissiblo so long aa  the npprovcd - 

gross weight of tho eirplcno i s  not oxceaded. 

The weather information a t  tho time of taka-off did no t  indicate that  un- 3 

I 

Usual wonther conditions would be encountera&- An ovorcnst condition Was re- 

ported over a portion of tha r o u t o  but th i s  i s  not .unusual i n  air  C a r i n  opcrc 

tion. 

oxpericnco, of f lying solely by the use of instruaents. 

tha t  the navigation instrunants on board were' i n  serviceable condition and 

monitoring reports Eihowad thot tho radio rangee d o n g  tha course t o  .beiflawn 

wer3 operating n o m d l y .  The f l i gh t  wcs clenrud by the A i r w a y  TrafSic,Contr 

Center i n  Wasliincton i n  accordanco with n,pplieable repplat ione, Mild thunder- 

storms along the courea wcro forscast  but such oonditioiia are often oncountorex 

The captain and f i r s t  off icar  werg f u l l y  cnpable, by training h d  lofig 

Inspection had shown 

. . 

b 
I 

* ,  

, I  

in t h i s  areg durine tho s m e r  and are  not regarded a5 a re&son f o r  cancelling 

f l ights .  Innumerable t r i p s  a re  made with safety i n  a perfectly routins manner 

throwh thunderstorm.arens, Dtm t o  fhe local  nature, and varied character of .. 

thuniierstormo, the manner of oparating i n  such areas is l e f t  t o  the ,jUd&IIQnt 

of tho captain. 

a \  

.3 . I ,  

'Two f l i g h t s  o f  Pennoylvmip. CantraJ, Airlilies were dispatched from 'Pi t ts-  

burgh f o r  Waohington on tho s&ie wmthcr forocnst as Trip,19, and .nlthowh thoy 

passed within 10 milee of  the>'scene of tho accident within a few minutes o f  the 

t ino  i t  occurred, they onaountqred no severe weather donditions. 

T 
%\ . * .  

In addition, 
' ' ,  

' a f l i g h t  of Am'ericth Airlinobkpassed 10 m i l &  south of the 'acane of 'tha ,acci- 

dent. at 2:lO p.m, and encountered no 'unusual weather conditione, 
' 

1 
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I ‘  Lo c ‘d. Yo at her Condj t i on s 

From the evidoiice i t  appearo that d;riQ; the formoon of  A . 1 s t  31, 1940, 

there were broken c1oud.s md scattered shower8, in t% vic in i ty  of Short H i l l  

Rnd Lovcttcvi/l:lo, 

to f i  so l id  overcast extending h’t l c a s t  .4-1/2 miles eaot o f  the scono of tho 

accident, heavy storu clouds were seem around Shor t  H i l l ,  

It was impossible t o  reach a ddfinito conclusion ns t o  the l e w t h  of t h i s  s t O X X  

area % i n  a northarly and aouthe ly hlrcction, ’ The p i lo t  of the Luecombe who 

attempted t o  f l y  throuch thio 

that the ntorm extended nbout 60 nil;@ south of Lovetteville.and M w@bWn ‘* 

dietance t o  tho north, Ifa at tanpted’to sk i r t  the storm. to’4he north and pra- 

sceeded i n  that direction t o  R point 6 m i l s a  .northmat o f  lfyorsville, Maryland, 

‘elbout 20 m i l o s  north of Lovcttoville, wi thout  reachiiy tho northern . l i m i t  a of * 

a the storm area. ! 

r: r >  . I 

Early In tho afternoon t h i i  brokan cloud condition cfinnqed’ 

I 
kt about 12r30 p.m. 

’j 

\ i 
rca  t o  Pitts’durkh at cbbut 12:30.3.m, est inated 0. 

I c 

J 

I .  

3 ,  

! One personGfmm whom a stateinent was takon a f t e r  tho hearing s ta tod that 

.8t ehout 2825 p.m. on Aukpat 31, 1940, he’wtts at Bluemont, Virginia, yl1iCl.l. i e  

:about 16 m i l o s  southwost of Lovct tsvi l la ,  and that tho south.?rn l i m i t  of the 

. 
9 . .  

etorm area nppsarod t o  be just oouth of  Eluomont, . HC *said that the storm waa 

,proceading slowly in a northeaotcrly ciiroction up the Shoaandoah Val ley  and 

that  he could see it  oxtondin,.: f a r  t o  the north, Upon the basis ,of the  evi- 

dome availabla t o  uo, i t  appanrs th& nt ebout the t imo tho accident occurrod, 

the southern l i n i t  of tho storm area wcs about 15 miles couthwoat o f  Lovetts- 

,vll l le and that tho northern L i r : i i t  wqs at l eas t  that far and probably’nuch 

fa r ther  t o  the north. I .  

A t  about 2 p.m. on Au.gust 81, 1940, an extraordinarily heavy rain’began 

t o  fall  along Short Hillo This r a in  gradually spread dwine  the afternoon in 
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'an eas te r ly  direction until i t  cpv;ra';l a n , v e a  extending approxinately 4 m i l e e  .. 

b 

east  and southeast of tho,scena of tho dciricnt,  

eirplme mrrivoct :in t h i s  'atom araa, the rain $ad;rB$he,d 4) , I  a point .apgroxinato- ' 

I t  1.8 estimated that then the 

ly 1-3/4 ni le@"bouth~aot 'o f  the scane o f  *tho a h d e n t . ?  This.estinc.ta Was ; * . 
.r.rrived at by a consideration of the testimony.of Mr, Vincoll and a otatement 

made by Mr, &rry  E, Evorlwrt. Mr, Yverhart, who'liveoa1-1/2 m i l o s  southoaot 

'of tho aceno of the accident, s ta ted '  that it  was raininc; heRvily a t  h i s  p h c a  

' 

\ 

' at  the time ha hsard the "roaring of enginastl.' Mr. Vincoll, whoelives 2-112 

m i l o 8  southqaet of the point of i q m c t ,  said tha t  i t  wao not raininl; at h i s  
1 

9 place whon he heard the crawh, but thht ths heavy rain reached his homo shortly 
. I  thereaf ter ,  . I S  

* I t  is impossible t o  rwch  any 'definite conclasion.as t o  the a l t i t ude  o f  I 

- 
the ce i l i ng  immedirtely t o  ths  east  end sotithe~tst of tho atom area at the t 

the a i r p l m e  reached that area, 

who flew near the scone of t ha  accident within a few moments of  the t i n e  it 

oocurred etated that  they ontarod ovarcast near Chmles Town, West Vircinia, 

ahd' descended t h r o q h  i t  almost t o  Loesburg before they broke out at 3000 feet.  

The two Pannsylvmia Central Air l ines  p i l o t s  4 

Other p i lo ta  f ly ing  fur ther  south aid sou thae t  of the scene of the accident 

cme  out of the overcast at a l t i tude3  a8 low 8s 1500 feet .  On the other h'md, 

Mr. McWa stated that he'saw the airplane flying th rowh scud'at  an a l t i t ude  

which he ' l a t e r  compared t o  that  of a pimilnr type airplane which wad Slyinp; at I 

a known a l t i t ude  of'6OW f ee t , '  T!ie testimony of tha a i r l i n e  and other p i l o t s  

: f ly ing  fn t ther  south and southea'at of the' scefie of the acci&ent' aa t P  .:the 

I' 

See Appadix C, 
?. 
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' ce i l ing  encountered i e  not, however, nacessarily .inconsistent with Mr.McGeha'a 

testimony, since under the weather conditions prevailing on A w s t  31,. 1940, 

wldoly varyin@ oqiling oo+t ioiie OOUM bo mt io ip i tob  within rabt ivo ly  . .  small 

areas, 

1 .  

. .  , .*- 
2 .)I or 

' 

- 

Yrom thz tostinony of  witnesses- and from the physical ovidonce of aloggod 

brooks, newly-filled rsservoirs ,  and washed-out roads, i t  appears that tho 

rainstorn was of rea l ly  exceptional inten'sity, both at the scene of tho acci-: 

dent, inmodiatelp west of Lovettsvil ls ,  a d  f o r  some di6tanc.e t o  the north and - 

' south. I t  appears, in f a c t ,  to have been tho lieaviest r a in fa l l  kmwn . ,  i n  tho.  

Tho 1 3 t O I % ' s  e l ec t r i ca l  characteris- , Lovettsvil le area f o r  a number o f  yenro. 

t ics ,  on the other hand, do not peen to have been at dl unusual., Many of the 
I witnesses, howevm, recalled par t icular ly  nn extrenely: violent stroke of 

l ightning and clap of thunder i . i ed io to ly  preceding the roar * .  of motors  which ' 
they associated with tho accident; and other l lqhtning flashes wwe noted i n  

. .  1 ,  . .  
1 .  

I 

., 

7 , I  

the neighborhood, .but were not rocalled as having bonn part icular ly  

vivid. . 
All of the witnesses i n  the v ic in i ty  of Lovettsvil le,  except Mrs. Lsils 

b 

Shoemaker, t e s t i f i e d  * I  that  there 'WRB l i t t l e  o r  no wind on the Kround durinfl 

the storm, This testimony i s  corroborated by the fact  that  tho storm was m o w  . .  

! ,  
ing very slowly. Mrs. Shoama\EDr t e s t i f i e d  that at the time the accident oc- 
. I  

curred the wind appeared t o  be blowing from the west, I t  ls .probable,  since ! 

she lives"'.oa the slope of Short H i l l ,  that  the air currents observed by'her 

wore currents within t h e  storm. 

The testimony of the Lovottaville witnesses w o u l d  indicate that the storm 
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, '  .. 
was v e r j  severe and of a type kliich ' w o u b  produce turbulence i n  some' degree. 

The testimony of p i l o t s  flyin: i n  that  v ic in i ty  duPJp:: the aftezkoon,which 

has previously been referred t o ,  i s  inconcluiive i n ' t h i s  respect. 

Pennsylvania Central Airl ines p i l o t s  reported s l igh t  roqhness  as ho came out 

i d 4) ' .  

I One of the : 

of the overcast j u s t  west of  1 ieesburg. Neither experienced any turbulence 
I 

i n  the vicini ty  o f  Lovettovilie. An American AirlinecJ p i lo t  who pass$ in  

that v ic in i ty  about 2r10 p.m. reported only s l i ch t  turbulence, but an Arny  

p i l o t  who f l o w  through the Lovettsville, moa about 12 o'clock noon raportod 

severe turbulonco alone the course, ag d id  Vother  Army p i l o t  who passed ' 9  about; 

I .  ' I  

' 14 miles south of the scene of tha accident at &bout 2:35 p.n. 
I 

I" 

The oxpbricnce of  p i lo t s ' f l y ing  in  the v ic in i ty  oannot be r e l i ed  upon 

'completely i n  arr iving at a concluaion es t o  the presence of turbulence.- . 

Xxpsrioncs shows that of two nirplruiee f lying at the same a l t i tude  at the , 

. sama time, a very short distance apart ,  one may encounter very severe t u r b w  

' I lence while the other m a y  be oparating i n  comparativaly smooth air, There- 

, fore,  it i s  impossible, f o r  us to arr ive at a def ini to  conclusion that the 

p i l o t  of Trip 19 was f lying through conditions of severe turbulence just : " 

pr io r  to  the craah. 

doin[; so in view of the' gonero.1 trend of the rpports of  othor pi lots . ,  the 

violence of the i t o m  a8 observed on the gmund, mid of the frequency with 

which turbulent conditions a re  associated with thunderstork.  e 

. . '  

. I  

. 

There is, howwer, a considerable likelihood that  ho was 

a 

, I .  ' 

. . ,  
I .  

' 
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Probable Flight Path P r i o r  t o  Impact . 

The p i l o t  reported 'himself over the' Horndon fan marker at 2: 31 P.M. 

at an a l t s tude  of 4,000 featand continuing to  p climb';; I )  L The intended 

cruising altitude,, as shown by t h e ' f l i g h t  p h i ,  was 6,000 feat. The time ' .  
from the take-off at Washington to passage over IIerndon lkw Itfh&Wfo)e ten 

The average speed over the ground, assuming the correctness of 
, minutes. 
'19 miles. 

The distance from the airport t o  the Herndon fan marker i s .  

the ' p i lo t '  8 report ,  was therefore 114 m.p.h, ; the average r a t e  of climb, 

'400 f t ,  per minute; f igures  that aro' reasonably conaistent with one 

another, assuming a light'headwind as formafit,  and assuming the enginoa - 
t o  hhve'been operated during the climb at the power output customary 

durlilg\'that pa r t  of R f l i g h t ,  

had been continued past Herndon (making a small allowance f o r  the t i s e  

1, 
1 ,  

If the same airspeed and r a t e  o f  climb 4 

, 
l o s t  in  the take-off bofore get t ing into steady climbing f l i g h t ,  and 

assuming the increaw of airspeed with a l t i t ude  t o  be offse t  by an equal 

increase i n  the etreugth.of the headwicd) an a l t i tude  o f  6,000 f t .  wodd 

have 'been reached juat before 2836 P.M., and a t  R distance from Washington 

of approximately 28 milos.  
I (  

Hnd tho airp1r.m then leveled off at an alti- 

tudQ of 6,000 f t .  i n  accordnnce wit!? the f l i g h t  plan, andpocoedod at , 

Its cruisizg' opeod of 180 m,p.h. against a l!j-milo wind, i t  would havs 

hrrived ovor the scene of  the accidout, 44 miles from tho Waehiiigton ntr- 

port ,  at exactly 2:41 P,M, 

and continued adhoronco t o  f l!ight p l m  thoreaf t o r ,  a r e  thorefore oiit i r e l y  

consistent with tho appkront t h o  o f  tho Accident. 

x. 

The reportcd tinio m d  a l t i t ude  at .Herlidon, 

The time of tho ac- 

cidorrt 'is, o f  C O U T ~ Q ,  not luiown w i t 3  s w h  accuracy as t o  pormit depending 

on cn lcda t ions  o f " th i a  o o r t  Lo f i x  the fl ight path o r  airepood with a 
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great  degree of  refinement, but at l ea s t  they appcr t o  excludo the pos- 

s i b i l i t y  that tho a i rc raf t  hc.d wandered very far fron its  course, OF that 

it  had proceeded t o  the fFr aid0 of Shor'C H i l l  nn9 than turned back, as ' 

one witnoas believed, , L A  8 

2 ..> . or 
As there/!aa been absolutely nothing, aeide from the a l t i t ude  esti- 

matt38 givon 'by some lay witnessos who i n  turn were contradictod 'by othora 

preemod t o  have viewed the saue airplane at approxinatoly the ami8 t ine ,  

t o  suggest that tho silot waa not proceeding i n  accordance with his flight 

plan, and a8 any change of plan i n  approaching a region where i n e t m e n t  

operation WAS cuLtiCigat(3d would norr.ially b o ,  tho subject o f  inmodiate report  

by radio, wo conclude tha t  tho f l i g h t  WCLR proceeding normally, that  an 

a l t i t u d e  o f  6,000 f e e t  hnd boon roached, a d  tlmt no troublo had beon ex- 

' ' perienced up t o  tho t i m a '  o f  rohching tho Lovet tsvi l le  areao 
<\. 

I ' Soeningly the p i l o t  elected to .  f l y  through the a t o m  area rsthor than 

The etorci axtandod f o r  a vory comider-- t o  mako any attempt t o  circle it, 

able diatance north of the airplanets path and f o r  several mi los  t o  the 

eouth, and presumably i t  appeared t o  the p i l o t  as he examined tho horizon 

th+t thoro would bo no gain i n  paosongor comfort o r  otherwise by m y  detour 

a o f  practicable extent,' and no hq.zard i n  flying s t ra ight  ,through, 

With the airplane presumed t o  ba.on course, at an a l t t tude .  o f  6,000 

feet, approximately two n i les  southeast of the scene of the accident' at 

approximately 2:40 P,M;, tho analysis of tho f l i g h t  path concerns the ' 

courae that the airplnne m a y  hme takon from that point t o  tho final con- 

' 

, 

t a c t  with the ground less  than one minuto thereafter,  

evidence on thrrt.mattor is  that of Mr, McGaha and his sonp who reportod 

having seen thb airplane'go i n t o  a dive Lmmodiirtely a f t o r  the lightning' 

'Phe moat direct  



f lash ,  and shortly a f t e r  the machine had rnsaed over t h e i r  home, Mr, MCGaha, ig 

f ac t ,  was -80 sure of h i s  own observation that hd had gone out o f "  the house EJld 

walked t o  a considerribla 8 i s tmce  t o  look f o r  the wrecked airplane,' which he 
' 4 

thought night have struck the ground on hie  own &md, 1 1  8 ' ~ r o c s e d i n g  fron that  ob- 

servirtion, i t  nust be coccludled that the deviation from the n o m a  path starte: 

at l ea s t  1-3/4 ni le8  short of the point of impact, as i t  was approximataly at 

that diste.nce tha t  the heavy r a i n f a l l  began, and ra in  8s heavy as clear ly  

1 ,  

L 

I 

b 

existed at tho tin? nnd place of tho  accident would have nnde it inpossible t o '  

880 anything that the airplane night have done a f te r  it had entared the s t o r b  

Mr, McGahn painted out t o  an inveetigator f o r  tho Board the point at which he ' 
' 

had bean standing when hb saw tha a i r r lane  snd the en& OVBbrA~Q ground at ' 

, 

, which he rocn l l ed ' i t  asshaving appeared t o  h i i  when'its dive began. AnelysQ 
! ,  

of that point,  however, nalces i t  appear impossible to,depend on such a recol- ; 
f dr analysi B 

l ec t i an  of anglee ae.abnsis/af the path, It i s  not surprising &'at i t  should 

be so, f o r  i t  is o f  courae extremely d i f f i cu l t  t o  r eca l l  a l i n e  of sight '  

exactly, e s p c i a l l y  a f t e r  a cocsidernkls lapsa of t im, Mr. McGahaI 8 roCOlleor 

$ion was* that  ho had fiean tho airplane start i t s  dive, inmediately after  the 

lightninl; flneh, at a point found t o  be/= angle of 11 degrees above the hori- 

eontal. 'Sihco Mr. McGahals homa was at a distance of  ,2-1/2 n i l e s  fron the 

eaetarmoat eQe of  t h e  rainstorn,  the reported &&le of  h i s  l i n e  of sight' 

would hem p l k d  tho a i r c ra f t  arFroxl.nately 2600 fee t  above tho ground at the 

* 

I 

at  

t i ne  o f  s t a r t i ng  the dive, Sirxe Mr, McQEtha iderit4fied the nirpltine, by coa- .. 
, pnriaon with &other tiacfiino of eimilar size' subsoquontly seen at a known alti- 

, tud-1Lb/as having paAeed over his house a d  continued at a height of nbout 6000 

fee t  above sea leve l ,  h i s  estiriata of  tha angle at which he had seen the air- 

plane go into a dive (a much more d i f f i c u l t  point t o  f i x  i n  memory) nust be 
considered a s  having been i n  error," 

L 

' *9 ChaFter 11, Section on Course and Position of Aircroft.innadfAtely.~rior ' 
., , . ', 

I 
. I  a ,  

t o  the Accident, 
. I ;  Ilb/ See Chapter TI, 

! 



, . A s lmi la r .d i f f icu l ty  -arises i n  connection with Mr. McGaha's. reco11$c- ' 
.a, J . 

*r 
.$ion thaf he: had watched the oirplaz,e .unt i~ h ie  view of  i t  was cut off 'by .a 

4 

k z o l l  near his homa, The elevation of that  k n o l l  fixed mother  angle, a d .  

for the  a i rp lmq .to have been watched u n t i l  i t  hkd gone down behind tho , 

knoll  would have brought $t t o  a height above the ground (a t  a distance of 

1-314 miles short of the scene of the accident) of  only about 1000 feQteiC 

S t i l l  aseuming tha t  ME. McGaha could only have seen the nachino when it was ' 

short  of the rainstorm (as t o  the continuous. in tens i ty  and impenetrability 

"Q whichltbere was genord  testimony fron thoso who were i n  i t ) ,  the airplane '  

, 
I 2 ..$ , or 

' 

' would then have had Lo t rave l  horizontally f o r  a d i s tmco  of  1-3/4 n i l e s  t o  

reach' the soace of final;. oraah while losing only 1000 f ee t  of altitude, That 1 

would have i nd imtea  a mean anglekof path t o  the horizontal of  only about 

6 bogreee, which does not repruient a .dive but Q comparatively gentle. doacent, 

lche full acceptance of Mr. McG.a)lafs recollection on t h i s  point,  conbi,ned with' 

, I  

' the facts that appear t o  have been def in i te ly  setnblished with regard to . the  

extent of the rainstorm, would tharofora raquire the ~ i r p l a n e  .to have s ta r ted ,  , 

I i t s  dive at a point between two and three milee short  of the final inpact!. t o  

have ,ooptinued the ,dive at 4e4st t o  within 1000 feet,:of the ground; ,to have I 

' 

come back xleprly t o  l e v e l - f l i g h t  at that paint;  to  have continued for one o r  

two milee along the path descending at an averwe angle af not over 5 degrOee; 

and then t o  have nose4 over &9ain, t o  ,a? ane:le o f  P t  laas-t 20 decrees t o  t h e  

1 horisontal .  and Frobably.'.nore, and continued on the pa th  thus e stablished t o  
. I  the point of impact, .' . 

Lese extreme conclasione concerhi'h,: .the flight path are devolopod 'ii 5.t 

be considerocl, AS a poss ib i l i ty  that. ' the' ai*lime ngy actual ly  have aisappoared 

from Mr, McGahals view by diving into the rnlhdtorm'beyond. tho ' h i l l  ra ther  

t h m  by' Going ;down behind the.  c r e s t  of the nsdrby h i l l , '  '&a tha t  he '. 'and ' 

' ,  
I . ... . , . .. ....... . .  .. . .  . ... . .  , ,  .. 

hie son were deceived on 'that point by the has0 and the ' .badlvasibility . 
I , *  , L ' ' 



associated with tho nearby storm and the gonoral dullness o f  tho day. 

I n  that CRSO the airplane night a c t w l l y  lmvq disqipearod into the storqr ' 

at a hoight Considerably great& than 1,600 foet. If it I d  entored tho 
I 

otorn at 4,500 foot  above tho 'round, i t a  path froztLy'$mt point t o  the ' 9 c' 4 .. 
p o h t  o f  imgadt, would havo b e d  inclinod t o  .aiproxinhtely 26 degrees t o  - 
thg horizontal, o r  at an anglo about equnl t o  that at which the airplano 

. I  

I 

, '  noat  probably atruck( the grom I . Although t l p  aoeunption of a stead3r'dive . .  
at an anglo of  30 dsgroes o r  thereabouts i s  i n  rsuperficial confl ic t  with 

Mr. McClahale i q r e s u i o n  of the airplane as goisg down very steeply, tho 

conf l ic t  I s  roduced by taking accouit o f  the angle t o  tho horizontal o f  

Mr. McGlaha'o l i n o  b f  vieion onl looking at the air;?lane. With the a,irplano 

i n  a %-dogroo dive at Q Imit-$t of 6,000 foe t  ( taking t h t  BR tho a l t i t ude  

at which tho dive night !mvo k e c o h  wall cstcblisliod n t  o fixod w.&lo), 

mad at a diatcnco of two ni loa ohort  of the point of  f i n a l  inpact, Mr.. 

I 

. .  

I 

# 
I .  

, 
' 

1 

1 

'h1qO;zha would havo mea it  a.t m q p . r e n t  ~ n , ~ l e  of 51 degreea t o  h i s  l i n e  of 

eig:lt. 

bo foroohortoned by lesa t h  a q u r t o r  of  the true longth, ead even m 

obsomtor quito f a n i l i a r  with t!io fora of  &-c ra f t  md t he i r  appem&ico 

during mweuvcwa ni&t have d i f f i cu l ty  i3 distiilguislling t h i  nachine aoen 

at such an angle from on0 diving vory near t o  the vortical, 

mi0 apparent length o f  the a iq i l t%~e ,  as seen at that angle, would 

I I 

If the airplane had gone i n to  a vor t i ca l  dive at a height of 5,600 
L*' .a,. .t , ,*.* . 

f eo t  above tho ground, 

would have increase 

the ground. 

tude indicntee a q e e d  at contact with tho g r o u d  i n  tha t  case of about 330 

n*p.h. , . a  , Those f i s r o e  ?re very qproxiza te ,  but suggeqt. the general order 

nveling at nornal cruis icg speed, i t s  sped 

y 380'n.p.h. a t" the  t i ne  of e t r ik ing  

A a in i l a r  study for  a steady 30-degroo dive fron the sane nl t i -  

I 

' 



Of magnituda of the probabla speed. 

determino the e p o d  at coatact with any accurary fron tho condition of tho 

wreckage, the coqlctcnede of the dontruction at l e a s t  in&icnted a spaod 

far  above th,t of ordinnry f l iaht ,  

hhd pas t  occasion to exmine a great many wreckod nirplanoe that hhva imde' 

contact with tho ground in a l l  sorts of nt t i tudea and n t , ' d l  eorte o f  epeods 

found almost uqrocedanted in' the i r  experience, would be d i f f i c u l t  t o  recon- 

' c i l e  with n speed of l e e s  t h a  300 n.p.h. 

Although i t  would be impossible t o  

, I 

s b i .  

Ehe 'damag6, .whi8h teolanio~ans whoL'hmve 
'# ' 

, 

(. 

'\ 

' .  * .  

\ *  
. If tho airplane hnd gono into R v e r t i c a l  dive at 6,500 f ee t ,  and had 

\ 

than continued tho ver t icnl .phth very nearly t o  tho grouid, with the nachine 
1 )  

* i n  yroaoss of recovering from the divo whan it h i t ,  the time from the f irst  

deviqtion frocl the norm1 f l igh t  p t h  t o  the impnct would hnve been about 

15 eoconds. 

the corresponding t imo would ] r i m  boen cqproxinately 30 seconds. 

If tho daecont Imd boon along a stendy 30-degreO inclination, 

I .  . 
, t  , Tho boat  o s t i : m t o s  of .the t i ne  in te rva l  that elapsed betweon the t ine  

1 .  

I ,  

.of the l ightning f laoh  and tho fihal crash of the airplane,  obtainod'by 

reconetructing tho  novomente of persons who SEW the l ightning and hoard 

the crash and engaged i n  aome dofinite a c t i v i t y  in the interval ,  put it at 

about 16 to  20 seconde. 

( I  

, 

b 

ThouGh that figure c a i o t  be regarded a8 ngvery 3 

' roli t?blO ono, i f  It be accepted as vd.id, i t  would require e i ther  that tho 
. , I  

nirplano'e first deviation frm its path preceded 'tho lightning flash with . !  

. .  
which the crash was so aenorallp coimected, o r  that tho i i v e  was oe+ ' 

' 

' n e a r l y  a vor t ica l  one through the greater p a r t  of i t s  length, and'must 

*in that event hnvo st&te;;l:aftor the airplane wna woll into the a rea  of  
I I  

* j .  

the heavy rainstorm. 
% , .  

One d i f f i c u l t y  with the a $ a q t i o n  of  a straight' descent at a oodstant 



angle i s  that it  fcils t o  provide the negativa accolorntion of the UIF 

plane which would be a possiblo explmcrtion of tho, apparent a ovbr-speeding 
12 of  the propollere, . A negative accolorihion' auggesta inverted f l ight,  

6 1 

c and coneidorntion has beon ,given t o  the possibil i ty4hc;t  the f l i gh t  path 
2 . 3 ' .  or 

' 
night hqvo had:tha form of an 8, the airplane having boen on its bdtck at . 

a nidpoizt of tho descent, and n recovery' from that a t t i t ude  having &on 

boon s ta r ted  but no t ;coqle tod  boforo strdking tho ground. 

would be possible i n  tho ovont af a temporary disabling of .the p i l o t s  o r  

a temporary interferonco with the cont ro l ,  a d i f f i cu l ty  l a s t ing  only a ' few 

seconds +d followea by reaurrption of control of the Airljlme. 

account for the negative Rccelerntion, nnd consequent over&wing of the 

., propellare. It would,account also for  tho faot that several: o f  the witnew 

so8 l iv ing  nom tho acefie o f  tho accideilt spoke of the roaring noise that , 

Such a path 

It would 
* '  

b 
I 

Immediately procqdod tho crash as h v i n g  seemed t o  come from tdo. west, 'over 

towards tho mountain,--for if the 0irpla.nO hall actuhlly .taken tho. &shaped 

path downward, i ts  first doviation from its norm& a t t i t ude  wouid'havo oc- 

currod yhen i t  was approxinatoly over tho point 'of  f i n a l  contact with the 

ground, a d  thorefore wol l  into tho rninstorm area, 
, I  

, 

Another alternative I s  thrqt t h e  a iqlone ni&t hcve spun fron a eon; 

siderrhlo a l t i t ude ,  c)r descended on an irroiyu1e.r path aftor tho wing had 

stiillod, The reaeons for discarding those hypotheses a re  explained else- 

wlloro. In addition to  tho masons given thoro i t  would appear that  thore 

could not b v e  been any large mount of sido-slilq>ing.or turning on the way 

- 
, 13 

, 

I 

W T h i s  point is diecuesod. i n  de t a i l  I n  the, section of the proeent chapter 
dealing with Mochmicnl Pailure,. 

13/Sectioh on Turbulence. 



down, un1,ass the turns h+d boen extended into cornpleto circlos ,  since 4 

the airpl~ ,n~ struck, the powid subs t an t id ly  on a direct prolongation of 

the l i r a  of - f l i gh t  that i't aypoars t o  have been following . L L s  im'ediatoly'8ofore 

the etorm. 
a .  

2 d .  Ot 

'/ ' 0 ,  

, I .  . I n  considering the iapl,icntions of th i s  md othor possible f l i g h t  
6 I '. 

paths, i t  muat bq renenbored.that tho longi tudiml  8 tnb i l i t y  of tho airplane 

would i2;ivo it  a pronowxed tondoncy t o  rocovar from a dive, evm without 

$h$ intorvontion of the p i lo t s .  Tests and cr lculat ions on a sin!lar air- 
.. 

p l w e  hrve ahown that with tho center o f  p a v i t y  in the posit ion that  it" 

had,nt  tho stcrt of t h i s  f l i g h t ,  m d  with the tab cont ro l  set  for the air- 

pla ie ,  t o  t r i n  at cruisi:ig spood, it  would require Q stondy push of '  at loaat  

40 geuide op the control colwn t o  lcoop the no88 from rising when Q spod 

of  300, m.p.h. had boen rerched. 

which is oxtrenely remote, but may novortheless be mentioned, i n  view of  

the d i f f i cu l ty  of qiading &y corsbinntion of  circumstpxlcos that soens at 

a l l  probable as M oxplmc.tion o f  the maintenance over LL period o f  15 

soconds or nore o f  a f l i c h t  path of which the abnormality would be oxpectod 

t o  b v o  advertised i t s o l f  t o  the B i lo t a .  

, 
I 

In t h i s  comectiorr them is Q posoibi l i ty  

I .  

' \ 

If an aiqilane nosed over v e r y ,  
. . * . a .  . I  

Rbruptly and vor$ steoply at a t imo whoa, tho occupants did not hnve ' their  

be l t s  fagtenod, a numbsr of  then qi&t have fallen o r  a l i a  f r o m  t h e i r  seats 
b 

t o  the forward lmrt of the cbbin. ' The reaultant s h i f t  of  the center o f '  . .  
gravity would mdco the nnchine t r i n  at a considerdiLy higher speed than that 

for which the tclh coctrole wore or iginal ly  se t ,  and so hold it  i n  a divo 
- .  

(though probably Q ooaparativoly 

solvos boen disabled by whntover 
, . :  

. .  
sha l low ono) if  the p i l o t s ,  having then- 

cnuso produced the sudden. change of  bourse, 
i 



" I  

woro oxer'ting no force on tho cbntrolo. 
'\ \ \  

A d d s  from tho c&~l.tte dibbling. of Dhe pilots or n ahift of load ' 

' 1  1 
1 

i tho airphi&, two  hypo tho t explanat ioca of  the ,arolongod m i n t  on- ,: * 

'i - 2 -)., or , 
m o o  of a otendy:.dive have b0en ooneidered. If 4he p i l o t s  wore blinded by 

a 'lightning f l a sh  the i r  imodinte  concern wbuld hrm boon " to  avoid 8tall-. 

ing of tho airplano while t he i r  d ioabl l i ty  oontinucd. ' In saelcing t o  be 

perfect ly  safe on t h t ' p o i n t  they niglit have ovekcorrected by pushing the 

nachiao - i n t o  n dive, and with both p i l o t s  pwhir-g on tho control column 

togethor the force required might hFve b e p  overlooked. under conditions of 

such s t roes  and tho dive continued until the ground was renched. 

poss ib i l i ty  conaiilorod is tha t  the clogging of tho airspoed indicator head 

with rain nrtile the indicator road too  low By a gradually ir,croaeing mount,  

.9ho inclicntor would then have indicated n ~;m&ml. qq-ironch t o  a stall which 

tho p i l o t  m i & t  have t r i e d  t o  offdset Sy thrusting the control coluwn gradw 

, *  

. .  

The other 
, 

.: 

I ,  a .  . I  

' .  * I 

ally forward to 'p iok  up i.ioro and more sped. This ernlanation doos not 

s e m  at  all 'lilcaly t o  be F. correct ono eisoo other irstrtmenta icunediataiy 
I .  . ,  

in f ront  o f ,  t h e  p i l o t ,  nQt&ly tho alt imetor and the a r t i f h i d  horizo:),' 
' 

. .  
would be supplying ai obvioue contradiction o f  tho Ri rqoed  indioatorle ' ' 

, I  

I ., . 
readiiig. Every exporionced p i l o t  jwould recognize thb possible f a l l i b i l i t y  

of 'Rirepeod indication; i n  heavy rain o r  freozing weather and viould check', 

agniaet his othor inetaunants under such comiitiona. 

4 ,  

' i .  

i '  . .  
; G I  * I  

/ '  



been 

t ion 
I .  

Mochanioal Failure , --- \ 

Invee t iwt ion  of the poseibi1,ity tha t  a mechanical failure m i g h t  have: 

the cause of the acoident wae made extremely dtfficult by the candi-.'' 

of the a i r p h i  when it w a ~ l  found a f t e r  the accident, 'It  wait In ' I ,  

I 

. .  . . I  r r ?  * , '  
I ,  thouoando o f  piemu, 2 or . 

me' condition of '  the engines indicatee a .  that they were operating at 

v&y high ep&d at  the 'time of impact but the amount of power being de-, 

mloped is unknown. The @witches and the f ie1 valves were found in the 

"Od' poeition (the t h ro t t l e s  were in the fh.1 open poBition but it cannot 

be determined in what positioi they were at the tine of the impact), The 

bends in  the propeller'bladee were ident i f ied by experts as power beads 

and witnessee near the scene o f  the accident teet i f ied  that they heard-a 

* .  

A ,  

' loud' roar o f  engines lmkdia te ly 'p r ior  t o  the sound of  the crash, 

An inepection of the enginas revealed no indication8 of a mechanical 
. #  

' f a i lu re  prior t o  impact, The condition of the master rod bearing8 and , * f  
? 

6. 

crank pine of both engines ehowed that the o i l  f i l m  had broken down and 

the par te  ehowed ai&s of overhekting as did eone o f  the knuckle'pine, ' 

Howevor, %,in  view of ti@ coraplete!ly separate lubricat ion eystems and the' 

identioal oharaater of the d e t o  both' engines, i t  appears ' that  the ' 

damage WBB caused not by mechw cal f a i lu re  of the engines but by some 

factor inherent i n  t b  a t t i t u d e ' o s  motion of  the airplane after the initial 

d i f f i a u l t y  and prevlmo t o  th i  tVSaah. 

# I 

, ' 9, 
' . I  

'I 
I 

The evidence indicates th& the condition of the maeter. rod 'bearings, 

the arank pine, and huckle pine oould result only from a momentary interrup- 

tion o f  the oil supply t o  the bearings o r  from an overloading of the bearings, 
14 1 
-..I e i ther  of which might have been caused by over-rawing of the engines, ~ 

-- ---e 

' 

3 . .  Over-revving is a aondltion which  occur^ when the engine speed exceeds 

, . 
the revolutions at which its governor is set. 
the governor i e  permitted t o  be s e t  i e  th6. rotat ive speed *Ich the en- 
ginee are permitted t o  attain at takeoff, in  this owe 2360 rpn0 

The maximum speed at which 

I , I  
' I  ! 

' I .  . *  1 '  

I i ( , I  



, I  - 4 9 "  

The nature of the damage ncurred by' the master rod bearings, c r a n b  t 
pine'; ' and' o t h k  parte of the engines indicates'!' that over-rewing in expee 

' o f  3000 rpm took plaoe on each'engine, '$hie is  borne out by the'testimony 
I 

I b 

of an expert wit$ese during the heexing that the sl4ght indication of heat- 
t *)'. or. 

ing on 'the' & i t e r  rod,'bewinge , knuckle pin wehinge, pie ton  pin bushings 

and.'knuckle pins waa caused 'Dy'overspeedlng of the engine rather than by 

laok of lubrication. 

pendent examination of the parte of one engine by an expert agency* 

, 
This teetimbny waa l a t e r  corroborated by an inde- 

. . .. 

The export who toe t i f ied  that over-rewing in excens of 3000 rpm took 

place b ~ e e d  his opinion on experience 

ovekrevyed on a teetr.stan 

par t s  o f  the engine, 'especially the crankpin, varied both in 

direct ion '  id  proportion t o  the mount at .  o ~ e r s p e  

overspeed t ea t s  on master rod be&ings of this t 

marks. made on v 

V I  

, 
* that  the oil f i l m  w i l l  remain intaut  for beari 

speed of  at l eae t  3000 rpn. 
* '. 

From t ea t  experience with other bearings which'were &&d'in a &mer 
. 1  \ I  

' very eimilar t o  the d&ge incurred by these bearin 

the duration of the over-rewing wae from five t o  eight 88 

more i t  ayipears thab*rqtatio$ of titi engines wae e to  

the over-rewing occurred becmm certaih marks on t 

* catleed by overspeedie would have been eraeed i f  the ehgides had 'wain 
. .  

been operated at normal sped& ' 

,I$$ 
'Witneseer near the eaene .of the aocident e l s o  prese 

\ 

tee t imony 
I '  

which indicated ovemrewing. Severai witnesses hea ud roar of en- 

glnes f o r  k r y l n g  period8 of time, Mr. Garland Jac  ww 300 yar& 

wet of the same of the accident, thQught that the"roar lasted f o r  about 

30 second89 By retraolng bir8. Thompeon1e movements the estimated duration 
I '  

+ o f  the noiee &e heard m s  '19 'ee&nds a b  600 h r  the eoene. o f  the 
$ 

8 ,  
." , '  I I ' <  



I Other witnesses made varying statemenb , A  as t o  t he i r  . 4. estimate accident. 

bettveen the tWd of the lightning s t r ike  and -ihe roa r  of the .enginesr 

Mrs. Jacobe betimated 10 aeaonds. 

like: a flsirenll .or~lecreamll; Mr. Harry E. Bverhart,' who l i ves  1-314 e., mile6 , 

aoutheaet of the aaesle of the aooldent, e e t ~ t d b * l 8 ~ s e o o r r d r .  Mrs. Bveh. 

hart, who lives 2 4 / 4  miles eas t  of the scene and who heard an I ' rrwful 

roar,II reported 7 seconds, Mrs, Hickman, who l ime .about 2 4 2  miles 

southeast of the scene of . the accident, estimated 16 seconds, Mr, McGaha, 

4 1 / 4  miles eautheast, also hesrd a llroar.ll Mrs* Ridgeway, 3-3/4 miles 

. ,  ' 9 .  

I 

The npise during descent Bounded to' her 

( 6  A'. . I  . 

'r '  .. 
* 

r 

southeast, and Mrs, Hickmas heard a.noise  that soynded l i ke  an old  truck. 

Information reoeived from the NlllrO.AI in8.lccttes that a large inoreaee 

In sound emission from a propeller.  would resul t  .only from overspeeding tbd , 
I 

' that the engine8 must have been.temporarily overclpeeding . .  t o  create the t 

high p i t c h  noise which could be referred t o  88 a llshriekll or  %sirent1 

. effect. This would explain the .fleirenll o r  Ilecreadl whi 8.  Jacobs heard 
1 1  

1 ' 

and would dietingui'eh the high t i p  speed o f  .the* propell the. tlroarll , 

o f  the engiaeei . I  .9& terrtimony *of the witnesses therefore oorroboratee the 

evidence on ovarYrewing since ,the noiee iesuing from an airpl.we * 1 .  would 

not ordinariXy*be described as a '~scream,II 

4 '  

* 
e 

Overc-rewing m i g h t  ocmr i f  the airplane Were t o  accelerate f a s t e r  

than the propeller p i tch  mu&d keep pace with it If in erddltion there had 

ocaurred a momentazy interruption of  the' oil by which the pitch changing ' a  

* mechanism operates, This would areate a tendency t o  rotate the propeller 
I .  

blades toward the l o w  p i tch  posit ion o r  at l ea s t  retard them from moving 

t o  the high pi tch  posit ion which they would normally tend to,assume while 
, .  

. ..:. the airplme was auceleratdng a0 in a dive. 
I ., 

Not .only would the intQrruption of o i l  thus . tend . . .  t o  inv i te  overspeed- . 

ing but the !nterruption itaelf could be caused by the same maneuver whi& 

oreated the aoceleration. If the airplaae wnt i n t o  a sudden dive . I ,  a , , 

L 
. I  

, * )  i , <  



. momentary interruption of o i l  could be caused by the negative aCC8kratiOn 
4 

which would c r a t e  a movpnent of o i l  away iron the o i l  outlats i n  the tnnk, 

exposing the outleto t o  air. 

by the testikony of witnesoes durinf: the hemine. 

\ .  

That such a cogdi$io$;is possible is borne out 

' This  negative acceleration could be caused by a sudden dive o r  by have 

ing  the airplane go over on i t s  back o r  bya.severe down gust. It i s  not . , 

l i ke ly  that interruption t o  the o i l ,  supply during s tab le  f l i g h t  conditions 

\ dould cnuee.over-rewing since if the o i l  interruption had occurred while 
' - \  

these conditions obtaineh, the rate of ro tn t ion  of the blades t o  low,pi tch 

would be at tho slow rate of appro'xinately one degree i n  eleven monas ,  
1 -  

Under nornal conditions the propeller blades w o u l d  have rotated toward 

the high pi tch stop (afsout 45 degrees) while the airplane was accelerating ; , 

and descending at high speed, 

of inpact appeared t o  be 24 degrees, which is a cruising angle, i t  nay be 

inferred tha t  the interruption ,in o i l  sup@y which night have taken place 

i Fron the fact that the p i tch  angle at t i ne  . 

I 

I 
' 

and which would tend. t o  rotate the blades t o  low pitch,  balanced the ten- 

dency o f  tho blades t o  go i n t o  high pi tch as a re su l t  of the high speed of 

the airplane. Under such conditions the propeller would have the charac- 

t e r i s t i c  o f  a f ixed .p i tch  propeller. 

at a pitch se t t i ng  of 24 degreela and at 3000 RPM, an airplane speed of 320 

nilee  per hour would be iqhicatod, 

at 24 degree8 and marimun engine RPM of 23&0, it is es t ina ted  that  the air- 

plane speed would have been about 250 miles per hour. 

If the propellers had been windnilling 

If the propeller had been windnilling 

. 
I 

, . I  



- Di; Y 

X t  appease that the condition of the bearings and crank pine iadicatee 

ovez*.rswing immediately prior t o  impact and not mechanical failure within 

the engines themselveu o r  their oil eystqme. An investigation was, nevez?- 

t b l e e e ,  made of  t l s  nuec&ioal adjustment t o  the o i l  ,LA. f i l t e r  f o r  the right 

engine whieh wau requhwd, Jurrt g r i o r  t o  take-o$f<&f %e airplane from Waerhr. 

ington. 
' I ,  

Ae we have previouely etated, thb o i l  preeeure as ahown on the 

gauge fo r  the right engins hltd fallen below normal and i t  we neoessary t o  

rotate the blades in  the cuno o i l  f i l t e r  t o  relieve it  of any sediment which 

m i g h t  be blooking the oil flow, It t is  not believed that the condition which 

required this mechanical adjustment had my bearing upon the accident o r  upon 

the condition of the engine 8 prior t o  o r  a f te r  the mash. 

of  sediment on the o i l  f i l t e r  discs t o  such an extent as t o  reduce o i l  

llhe acc&ation. 

I 

pressure is not uncommon and the blades installed batween ea& pair  of disc8 , \ 
are cleelgned t o  remove thie sediment, After the blade8 had been turned, the, 

.copilot Btsted that the o i l  prdeeure had returned t o  normal. Moreover, t h i a r  

ad3uetment was required only w i t h  respeat t o  the right engine. Since each 

I 

\ 

I 

engine hae an independent oil (I yetem, the low pressure on the right engine 
\ 

oould not have had any effeot upon the l e f t  engine. 

sludge o r  sediment t o  clppeai 

It i e  not unu~ual ' for  

airplane engine8 i~~aking; it neoeestiry that 

f i l t e r8  be ilsetalLed iin the 1ubricaMng system t o  previnf sludge from bebg 

direoted through the smaller pkesagee throughout the engine which might clzuie 

lubrication frtilure with resultant serioua dankage or  failure t o  the engine. . 
The o i l  companies have made 8n extensive research i n  cooperation with the 

manufacturero of engines wed, i n  air carrier service, aa well as the d r  

9 

carr ier  operatione department$, resulting in  only a high grade of o i l  being 

approved by engine maaufacturere for  uee i n  their  respective engines. The 

type and grade of 011 used by Piennaylvania-central Air&inea 48 the same as 

that used Other of the larger air a t m i s r  serOice8, The erludae or eedimsnt' 
\ 



content whiah m i g h t  be collected 

ly upon the usage of the ongine, 

over extended psriode, In  other 

hipa rate of harm power over an 

eediment C&O be oxpeotaa than if 

bo - 
I 

i n  an airplane engine would depend large- 

par t icular ly  the amount of power applied 

words, if the engine is operated at a 

extended period G I )  of'@me, I more sludge o r  

the mgine is  oporated wder losRer . 
home power conditione. 

aircraft 1JC.21789 wa0 f ree  of sedimeilt t o  an extent which would permit 

a n o m d  o i l  pressure o f  60 l b a .  at the tima o f  departure, it is not 

l i ke ly  that sedimont could col lect  i n  8n amount that  would be alarming 

If tho cuno type f i l t e r  which was ins ta l led  in 

prior  t o  reaohing the next eohedulad etop. However, ehould the ' f i l t e r :  , 

clog up with sludge or sediment so a s  t o  reduce the o i l  pressure below' 

40 'bbe,., the o i l  wduld be by-passod around the f i l t e r  so t ha t  adequate 

lubricat ion would be provided t o  the engines and no stoppage of o i l  would 

' 

' 

resu l t  t o  the lubricat ing system, Thus, while the f i l t e r  is  not abso- 

l u t e l y  neceseary' to the operation of the engine, i t  contributes t o  i t a  

eoonomical operat ion. 

$q 

1' 
I 

It  l e  quite l i ke ly  tha t  if a mate r id  loss in o i l  preasure was indi- 
' oated chort ly  a f t e r  taking o f f ,  Captain Sorog,$ne would have returned t o  

tho Washington-Xoover Airpor t .  
* .  , 

When this  fact is considered with the, 

evidence t o  the effect that  the condition of both r ight  and left; engines 

a f t o r  the accident wan erlmoet Identical ,  the, conclusion seeme cle& that 
, 

the 

not 

Not 

),I .. 
oondition of tho o i l  f i l t e r  p r io r  t o  departure from fkshington coukd, 

have had any bearing upon the cause of the accidento 
.. - I ,  

No reaeon ha8 been found t o  suspect an engine f a i lu re  while i n  fl ight.  

only does the d i r ec t  physical 

fa i lure ,  but the oircumstanoes of 

partial o r  complete, oould hardly 

evidence give no suggestion of  such a 

the  accident were such tb t  engine failure, 

have initiated i t 6  Had Captain Soroggine - ~ 
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endountered any mtiJ,funot ioniti&of thd ,engineer; o r  engine failure,: :he., probably 

would have followed the usud.,prOcedure a& :returned to, Washington,,' Had one . (  

engine failed, the flight could hjjpe been maintained a I )  , o x i r  an extended period 

of time operating on the remaining,engine; pa.rtieularly since the enginee ' 

n were equipped with full-feathering propellere. ' Had both. engines fa i led,  . 

there are numerous f m n  between' Washihgtvn and the Bcene of: the .accident , 

on which an emergency lauding could have been effected,. \feather conditions 

i n  the \?ashington area were favorable through the afternoon of  Augwt 3% a d  

there i e  no evidence of a weather coldit ion which would have prevented 

emergenay landing along the routerup t o  within three miles of the scene of 

the accident at moste Had any mechanical d i f f i cu l t i e s  ar isen p r io r  t o  the 

time Trip 19 got in to  eerioue' d i f f i c u l t i e s ,  Captain' Scroggins wsuld un- 

doubtedly have lnforned Pennsylvania-Bentral h i r l i nes  i n  Waahington t o  3 

that e f f ec t  by radio, If he had experienced mechanical trouble on entering 

the storm, he would'have turned back out of it, ' .  

I The remain8 of the control syetem were qxaminad t o  determine whether 
I 

' 
a mechanical Jamming of the controle might have caused the accident. While 

a21 of thecontrol surfaoes were located, i t  was impo~sib le  t o  diftcover, due 

t o l  the condition of the Wrgckage, 'whether o r  not a mechanical Jamming ha8 

oocurred, €lowever, no reason bppoars for  concluding i t  had 'occurred.. 

1 ; $ .  BtructuraL Failure 

Oonsideration wab ' a l s o  kiven t o  a poseible ntrmotural ' f a i lu re  during 

I n  th i e  respect ' the  ihvestigation wag made difficult  by the con- 

1 ' . 
flight. 

di t ion of  the wrebkage. However, all major component pa r t s -o f  the airplane 

were fomd forward of the point 'bf impactr 2.u exmination of al l  pieces of  

the wreokage recoverea reueal6t .no 'evidence of any failure, *displacepent, 



o r  d ie tor t ion  of the winge o r  t a i l  surfaces during f l i gh t ,  

damage to the etructure appeltrod t o  have b m n  caused by impact or by the 

movement of the various parlts over the ground following the i n i t i a l  impaot. 

All breaks and 

8 

Therefgre, i t  dose not seem probable that struclm.nal 

contributed to'jthe acc'id.ent e 

Porsonnol Disabili ty 

84 L . 
fkkilure during f l i gh t  

I 

c 

, 

By rebson of the fact  that the airplane'plunged t o  the ground with power 

on, i t  i s  possible that f o r  some reason the p i l o t  and copilot were prevented 

frora effect ively operating the controls. 

gcrocgins a d  F i r s t  Officer Moqrs were in good phyeical condition md in nor- 

m d  e p i r l t s  at the time of rleparture 'from the khlngton-Hoover Airport. > 

The evidence shows that both Captain 
\ 

There is no record o r  atber indication tha t  e i the r  of these p i l o t s  was subject 

t o  p h p i c a l  disabil i t ies which vould incapacitate him without warning. More- * . 
over, it would be necessary t o  f ind t h R t  both p i l o t s  becane incapacitated at 

ju s t  about the  same t imo,  f o r  Sf only one p i l o t  should be disabled and f a l l  

forward on  the control column, the othor p i l o t  would not bo cal led upon'to 

exert extraordinary force i n  order t o  maintain control of the airplane. 

' 

L I 

It cannot be def in i te ly  said that both th4 Captain and the First Officer 

were in  t h e i r  respective seate i n  tho p i l o t ' s  compartmsnt at the time .of the 

accident. 

ger cabin sometime during the f l i gh t ,  but under ordinary circumst&cee such 

I t  is the ueual practice f o r  air ca r r i e r  p i l o t s  t o  vis i t  the pasoen- 

v i s i t s  would not be made u n t i l  a f t e r  the airplane had reached i ts  cruising alti- 

tude and then only under conditions of favorable weather. 

occurred within about twenty irinutes following tako-off from Vashidgton-Hoover 

Airport and the etonn condition was baing approached ju s t  p r ior  t o  the accident, 

we find no reason t o  believe tha t  both t i e  C q t a b  and the F i r s t  Officer were , 

not in t h e i r  respective aeata at '  the time o f  the accident;. 

Since the accident 

I 

, I  
I .  

I .  

I 

I 



., :.. 
'.. 
. .  

It is, o f  course, possible t o  conceive of a var ie ty  of occurrences by 
.. . . .  . e *  

which both p i l o t s  would have been disabled at  the samo tima, However, the  

only poss ib i l i t i e s  t ha t  seem t o  j u s t i fy  discussion i n  the l i r ,ht  of the 

present record a re  the  e f fec ts  of a l ightninc s t r ike+ f i r e ,  sabotage, or-. _ ,  

turbulent airp :These four subject nat tern and'their  re la t ionship t o  the 

f l i g h t  

1 , . 
* a d a . o r  

crew w i i l  be disouased herainaftek. 

Fire - 
Consideration was a l so  given t o  the  p o s s i b i l i t y  that  fire m i g h t  have 

occurred p r io r  t o  impact and contributed in some m y  t o  the  accident be- 

cause there  were evidences of f i r e  on many parts of the airplane,  pieces 

of burnt  paper were found behind the scene of the  accident, and Mrs, Jaoobe 

t e s t i f i e d  t h a t  she saw a blue Looking f l m e  i n  the air, From t he  evidence, 

it is c lear  t ha t  immediately followine the  impact the  fuel  tanks broke open 

and gasoline was sprayed over a wide area. 

, . .. 

I O  \I. 9 '  * 

Krs. Jacobs and Mrs. Thompson 
' 

. t e s t i f i e d  tha t  a t  the moment of im2aat '.there was 8 Violent f l a s h  of fire, 
LI \ , 
lll.se- ThomBson s ta ted  t h a t  imneqiately a f t e r  t h e  impact, she saw f i r e  roll- 

ing acrose tho a l f a l f a  and oohn f i e l d s  forward of the  point a t  which the 

airplane struck, No witnoss, other than Mrs. Jacobs and Garland Jacobs, 

t e s t i f i e d  t h a t  he saw f i r e  i n  the air. 

t e s t i f i e d  t h a t  they  saw the airplane go down, noticed nei ther  f i r e  nor 

\. \ . 

.. 
3 8  

Carrol McGaha and h i s  son, who, 
* I  

b 

smok.qr , 

I ,  ,It is conoeivable t h a t  an explosion took plaae upon inpakt due t o  .the 
I I .  . .  * * a  

I 

l a rge mo,unt, of gasolino which was being aarried and the  f a c t  that  f i r e  was 

aeen0 

fuaelage.and resul ted i n  a blast of suf f ic ien t  in tens i ty  t o  carry pieces of 

. t  
., I I 

S.uch an explosion might have contributed t o  the  dis integrat ion of the. 
, .  . I  # 

. I 

airplane high in to  the a ire  The wide dispersion of the gasoline'follow- 
' * I ,  

impact and the in tens i ty  of t he  r a i n  . .  which was falling at t h a t  time woul; 
. ,  * .  



lilnit the  duration of tho f i r e .  ,The b las t  would probabX9 create quite EC large 

volume o f  hot a i r  whioh, because of' the unetable condition8 which exist i A  the 
4 

rBflg-jblimlrM of ash-, a ( a Y m i n ( ( n 1 a  eo r5S.e aLtk a m2lI-g izQ%di e m  
+ A '  

gartiolee, puoh ao pioces of pqper,Iwith i t a  

o f  impact could have been caused by gasoline,ooming i n  contact with hot parte 

Sfird and dXpZooion at the time 
' r ,  

o f  the engine, by breaking of e l ec t r i ca l  aonnectione, and*by metal striking 

rocks on the ground, areating sparks. 

. 3Ixamination.of the wreckago Qsclosed tha t  p a r t i d l y  burned and scorched 

pa r t s  of  the airplane wore opread $ver a large area. These parts include the 

upholstery from tho passanger comphxnent, one t i re ,  various metal parts of ' 

the airplane18 atructure,  and the fabr ic  attached t o  the rudder and left 

elevator, 

I 

' 

It is neceesary Lo determine' whether these indications of fire re- 

sul ted from the f i r e  which occurred at the time of '  impact o r  a f i re  which had 

been burn3ng p r io r  t o  thab time. 

Qhe evidence indioates\ that  the marks' of f i re  resul ted from the f i r e  at' 

the timesof impacto In many instances evidence of f i r e  was found on one par t  

of  the airplane,  while a pa r t  t o  which i t  had been attached. showed no' a i &  of 

f i re .  For exmple, the r igh t  t i r e  was par t i a l ly  burned, but the landing gear 

parteOto which i t  was attached.and the wheel wells into which the l a d i n g  

gear wheels are retracted showed no evidence of fire, 

wore severely burned than any other par t  of  the a i r p l m e p  

The r igh t  t i r e  was 

This t i r e  was 

foundain olose proximity t o  the 'point of impact and probably collected a'con- 

eiderable amount of  gaeoline i n  the wheel depression as the gasoline was 

. thrown from t h e  fuel t d S B a  A short  length of ths upper forward par t  of the 

passenger compartment had broken i n  twoo 

the sound-proofing p a r t i a l l y  burned and the'edges *where the break occurred ' 

were emoked. The side upon which the sounibproofing was atQached was do& 

One of the pieces was found with . .  



!l!he other  piow t o  which this one had been attached wag found nearby with the 

8oundt.proofing aide upr ghie piece tihoned no evidence of  fire i n  the s0ua8- '~ 

pI%Ofing nor did the edges where tho break oocurred show any s i g s ' o f  SmOlte. \ 

f 

NO par t s  o f  the enginod, .nacelleat or pilottor compaptment showed my 

gome garbs 04 the fuel twlm wMoh he(Jr apparently been 
( b  - 

e v l d m m  o f  fire. 

broken at the t i m e  of ,impact shawed evidence p f  f i rer  While thie evidenco 

coneirjted for  the mast part of marka of ~raolm, a large part of one tank had 

been melted, probably bocause it had carried a urnall quantity of gasoline with' 

$t following *ii1.le impact, which burnod on the ground. 

which had been omrfed in the mail aompe.rtmont which i s  formed by heavy wire 

mecjh p a t i t i o n s  in the ooapanionway betwoon the p i lo t s '  aompartruent and the I 

Ten pouchee of n a i l  

pa.asenger c-a'bin were exmined and no indications of fire tha pouoho~ or ,' 

the mail were found. All f i r e  axtinguishere on board the airplan'e .ware. a- 

counted for and none 02 them had been wedr 

There is nothing which could be considered aB inflammable.material e i ther  

i A  the passenger or  p i l o t  aompartment. The upholstery, carpets., seat cushions, 

O t o o ,  which aa% treated with a f i re  resistant chemical could be burnod, only 

I 

I ,  

. by qplicat$on,of  intense heat o r  after having beon soaked with some inflammable 

fluid, 9here wore three water f l a r e s  in a closed compartment.l.ocated about I 

two feet  behind, the pfZotra1 compartmentr A one-gallon can o f  .water to re- , 

plenish the water supply in the boiler which provides eteam heat t o  the air-' 

plane ie.normally cmried i n  tho same compartment about 18 inches below and 16 
I 

15J 
inohes behind tho water flaras. Part af the flotation goar is carried between ' 

15/ 
6 

The f lo ta t ion  gear csrried by Pennsyl.vmia-Gentrd. Airlines: is t o  safeguard 
pass'engere i n  the event of  a forcod landing i n  crossing over rake Brie and 
Lake Michigas, It. consieta of two zwbber raf te  which can be Instantly in- 
f la ted  by releaaing a valve in a carbon dioxide tank that i a  carried with 
eaoh raft f o r  that. gwpose. r i f e  praeervere. t o  aocomodate till passene;ers' 
and arew are a l s o  aarried on the airplane, 

. I  

* '.. ; i  
). * I .I 

1) 
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the. water' 'fla3-e~ 'and the .can I .  of .waterrd lhese yatar  flares . .  are composed of I .  

metal canw about raix inohee.'in length and two.. inches i n  diqmeter, containing . 

a mixture I of carbide ivhich forme m infhnmable gas when wet, and a substance 

which 'will produoe a f l n m  t o  igrritc tho gan ugoxi acWXZf,t I I. yith water. t' gherre 

cane are Ijeded and, equipped, With a pul l  rigg in the,.top which, when pulled, 

0pene.a small hole. 

ignite* 

1 

.L ; 

' I  

%f the flare ie then pI.aca4 i n  water i t  w i l l  immediately 
* I  

These flares were, of course, inflarmnable, but under the conditions 

.above deecribed, it.seeme impossiblo that they cr:ald have. i s i t e d  while the 

:airplane wae in flight in v iew o €  the 'care with which they are aoalod and the 

tinlikelihood of water ontoring the metal container during fl ight,  The .fa&.- " 

' 

that the 'hater carried for. the bo i l er  wrqa located below the naree: and- was. . 

separated by a part of the flotation gear would preclude the danger of f i r e  

from that ca&e. ; - .  

Under. all of the ciraimstanc&s, i t  seem8 highly unlikely. that the airplane 
'<I 

was on f i r e  during the flight. It i e  posaible that Mre., I .  ;facobst* and 0 a ~ l - d  

1 Jacobaf. impreasion of  f i r e  i n  the air actually resulted from the' f i r e  &.the 

hrthennore, time of impaat'duo t o  the rapidi ty  with which events occurrede 

the space interval  during which they oould have seen the airplane'was so short  

ag t o  prevent an aoczlrate observation of the condition o f  the airplane a8 a .  it 

flashed by at a tremendous. epeed. 

l 

Thefdiecovery of a number of pieces of burned paper ooutheaet of the acene 

of the accident @pears. at  first' glance t o  be inconsistent with this  conclusion. 

One piece, a manila'envelope, was found 1-1/4 miles southeast of the point of 

impact* One possible explanation of the preeence of thie burned envelope and 

other paper6 was that the airplane was 04 f i r e  p r i o r  t o  impact; ,pnd the papere 

blew o r  were thrown outo €Iowever,,in view of the -evidepccj wh$& tends t o  shdw 

that there was DO f i re  during flightp the most plausible explanqtioa o f ,  the 

\ 

, preeenoe o f  the bumad paper l e  that at the t i m e  of Impact the t e r r i f i c  updraft 
. .  

I ,  . . .  .I , .. . . . . .  , . . . . .  " . . . . . . , . . , . .  ' 
1 .  . . ., .. . I... .l.l.l..l.. . - I  . . " , I ,  ... . 1 . 
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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'fowd. I 

It would not be u n u e u d ' t o  find up currents moving at qubetantial speeds 
* .4- 

I 

i n  a storm such' RS the ona fn  pranoee at t i m b  of9ht4, a&hnt. lluoh a ' ' 

/ 

'current fur ther  augmented by a blaot o'f hot d r  from burning gasoline could 

conceivably caxry papers, such aa were found, t o  a considerable height. Jben 

I 

a comparatively miia ~ m e . e e  from the northwest COI~I.II then have carried them 

t o  the points where they were found, ft is noteworthy tha t  material auoh as 
* .  

the fl ight calorrlator and manila enve lop  were carried the furthest and it is' 

* \  believed that this i e  due to  the fact  that  euch materials would be slmer'to 

absorb moisture. than Lighter papers which wore found closer t o  the tiloye o f  

, the accident. 

' I 

on a w i t  'manila envelope such ae that retrieved from the accident; :me re- I : 

sult, when coheidered. in conjunction with the evidence, of the gasoline axplo- '1 

Zlests were conducted by th8,National Advisory Cornnittee for'lleronautlcs 
E 

.... 

I : '  si& at *'the I tino of impact "and the consequent ver t ical  atmospherio 'currents,' 

leadtJ'ta 'the 'oonolusi'on that' the f l i gh t  o f  the envelope from the mene o f ,  

the ''crash t 0 . I . a '  pd'int, 1-1/4 milbe distant i'~i 'not only pomible but 'highly 

probablk;.' ' ' ' 

, .  

. I  
' 

I ' ' 

. .  
, I  

2his theory is eupported not only.by the evid.ence, which indioiitee ,that 

* ' there was'no f i r e '  in the. air, Ir;rt a l e 0  by.the .fact; that the acorbh mlirks on 

'" the manila e n d o p e  a d  other papers found at ,YeLrious.points eo~theasii of the 
. .  

. I  

' "" adcident are eirnlbr kn. charack-to .those ',on-p&pers. found 'at %he ..aGfine*,of 

- .  , , . .  . . . .  . . .  : .. 5 :  

, . . . , . .  . .  
.,. . a .  

the 'accidento ' 

' .  . I  ..Therefo$e ' we con'clud6 from the 'preponder&ce 'of.'the 'evidence .di'ecloeed 
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The Board hou given 'consideration t o  the poss ib i l i ty  that  tho accident 
, r ;  8 

m a y  hnvrs raeu$tsd from turbtdoi-h $0 violont  &'bo ?krow the airplane out of 

control. 

BIlying throuqh turbulent z.ir is not', of course, an unfamiliar cxparience 

i'or NUT transport p i lo t .  I t  &stomurily involves no.thing mors than abrupt 
I accelerations of  tho nirFlaiie,! w i t h  r~ssuLting iisconfort f o r  the passengers,' 

I and an increased need for  al.ori;neRs on tha  p i l o t ' s  par t  t o  keep the airplane 

on I ts  course Rnd t o  res tore  i!t t o  t i  normul. attitude a f t e r  any par t icu lar ly  

violent disturbance. Instances are known, hikever, of airplanes having en- 

countered turbulence of such cxlrwrdinury i n t m s i t y  a6 t o  momentarily throw 

them complately'out o f  t h e  p i l o t ' s  c o n t r o l  md into wholly abnormal a t t i tudes .  

Cases have baen reported of a i rp lanes  having' encountered gusts so violent as 
16 

to  S t Q l l d  the wins conpletol.y, from EL f l i z h t  speed considorably abovo tho 

normal stalling spoad. 

any ice on the wiii,-s t o  incrmse  ths suscept ibi l i ty  t o  such s t a l l i ng ,  is 

I 

S t a l l i n 5  tua t o  turbulence, without thoro  having beer! 
I 

extremely r a re ,  but cannot bo absolutoly dinina. ted as a possibi l i ty .  

Whan an airplane o f  the type iiivolvec!. i n  the Ldvet tsvi l le  accident is 

deliboratoly s t a l l e d  with powor on, tbo std.1 cuotonarily develops f i r s t  on 

one wirqy-tip nnd that  wine drops sharply, ths a i r a l m c  sinultaneously turn- 

ing toward the low winge Whore th r  mnouvm is del iberately executed by a 

p i l o t  who is preprred t o  i n i t i a t e  irmediately tha reyuirod measures of  re- 

coveIy, evidence rcceivod i n  the present investiKat'ion indicdtoa that only 

16/ S t a l l .  
r, .. ... 

A win6 i s  said t o  be s t a l l e d  whaii the angle at which it  i s  mov- 
inr; t h r o x h  tha a i r  bocomos so l a rge  (usually as a re su l t  of at tenpto t o  
reduce the speed t o o  f a ,  o r  climb too etaeply) that the a i r  no longer 
f l o w s  smoothly e?lonG tho upper sz~rf 'ucee o f  tha  wing;, 'but eddios~trregw 
l a r l y ,  resul t ing i n  sudden changea of  l i f t  and gractt i n s t ab i l i t y ,  , 



. 0 s  

. ;A$ 
- 9  e{rorq WQ t o  6oa feet  of altitude i s  nomdly last reatloring nowa3. flitW, ' 

i n i t i a t ed  with the at@anels go$O pointed Up at , 
e .) or 

s tr ic t ly  eimu~ato the oondttians QZ gn ipadvertenti 
I 

I 
* I  

a t a l l  duo to  guqfe enaountorod while in' level o r  nearly fpm& flight, . 
iupoestble t o  papduco thtlt oondition f o r  t e s t  purpopeet &y uncertainty &is-- 

5$$ on that  S C ~ P Q  Is added t o  uncertainty concorning the effect  of $nOenso 

turbulence dw?$n6 a recovdry from a stall,  and t o  unc9yt;ecinty concerning the 

gffqct o f  bad y$p$bili ty in  making i t  diffioult t o  ost$mate the amoua% of alti- 

f t  ie 
I '  

I 

, , I  I 

! ,  r 
.tvda that might Pave been lost durinq recovery if tha alrplana bad s t a l l ed  

updbr the contl;f,$ions Gxiotipg at the time and plaoe of the Lovettaville crpehv. 

It pould Beem pop$ unlikely, i n  view of teetimony tha t  the training , of  Captain 

SCrOg&il?fi anh a l l  other Pennsylvania Central Alrlfne p i l o t s  flying the DG-3, 
1 )  

bad inqJuded i y p y  qtalls and rccoveriee therefropl inglpding ~orne~uuder s+$y 

, 

I 

, f  

! '  
' 

*ate$ +nstr&eqt conditions with no dependenus on outsahe *: v i s ib i l i t y ,  $hat t h o  
I 

' qfrplane would pave l o s t  anythins even approachin<; POOQ peat of altitude $n the 

qpuose o f  reoqvery from a stall unconplicated by qthev factor6 than those 02 

mepe atmoeph?lr(s turbulenue and i n a b i l i t y  t o  Bee .the grqunb. 
I 
I 

Tt l e  cong)e$vable that a stall might ptart a epip, aJ.thou& +padyertent 
1 ;  

I 



possible, however, In view of the extre&*unfani l iar i ty  * .  of tlie experienco of 

spinninf: ' i n  a transport a i k l a n e  and of the pxiel);-;d$,fficultiea ' 1 )  prascjntad' ' 

by instruwWf'conditions and row;h a i r ,  that even a highly expert p i lo t  ni&t 

lose as nuch'as 5,000 fea t  bsfore beiiic.able t o  complete the naneuveru for 

chec!ciiiy: the spin and. rocovering fron the subsequent dive; but the need fo r  

speculation on that poesibi l i ty  i s  reduced by the mute denial of  any l i k d i -  

hood of the airplane havinc spun thct was. provided by the position of the 

wreckage Ad by the rcadinG (as prbvioualy referred to )  of ' the  direcGional 

L 

, 

e .  

' 

wro 6 

decrees hagnetic, and i t  would have been nost extraordinary i f  the p i l o t  

should have struck the (;:round during an unintentioaal spfn,or i n  process of 

recovery from i t ,  on th3 same compass hzadinyS a t  which the spin had bemn. 

.Testa of tho' directional gro by i t s  maker a l s o  indicate that '  if the airplane 

were SpImii:i: with i t s  nose d o p  ns much as 40 degrees (&a i t  probably would 

be in a. fully-devolopod spin) tha 'gyro' element would have twblod  i n  the co8e ' 

and the instruckit  would have ceased t o  kivo any semblance of. a trw indica- 

tion of 'headinp. The uniform dis t r ibut ion of the wreckago ahead of the point 

of impact indicated that no rotat ion around tho lon{:dtudinal b r  ,vertical .  axis 

of tha airplane wae occurrinc at the t ine of inpaqt, which would i n - I t s e l f  

A t  the t h o  of iripact tho airpleno was on i t s  norrial heading o f  310 

\ '  

't.1 . 

. 

eliminate the poss ib i l i ty  that  tha airplane was actual ly  i n ' a  spin when i t  

struck, althoqyh it  would a t i l l  leave the chance that the ~ i r p l e n e  nicht have 

been in  a spin, which tho  p i lo t  had checked,pnd th  

ground be'fore i t  had been possible f o r  hin to  conplote 

the f l i f iht  path fron the subsequent dive beforz s t r ik ing  %ha Ground; 

d stnick tho 

h a t  teninl;' out, of 

Tha direction i n  which the.  airplane was hmdod at the t h e  of iqpact 



. I .  

* * *’ 
I .  ‘ I  . 
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, . .  I’ , ’ I, * , . . ( .  I . .  .. , 
t y  of CL s td l  haviw tdm place aftsr $he 

‘ J  
\ ‘  

. even.,armes ageinst the poesih 
’\ 

‘ .airplane had f o r  sono rocqon descended t o  a low a l t i tude ,  .since . .  I .  the . droppin:: 
\ ‘  

I . o f  -ti w i x  i n  the’ e t a l l  is attonbed . .  I .  by .a consi$sre<ble turnixg of the a iv lano  

and recovery from the stall i q  n o t , n o v a l l y  on tha sane heading , .  on which”the 

manouver wad started.  

any.theory that tha airplane gizht  have s t a l l ed  i n  conditions of such violent 

and continuous air tprbulonce that the p i lo t s  were never able t o  rccain con- 

troh during .the 20. seaonds o r  more th& w o d d  have ansued befora the nachine 

would  have .s truck. the ,Tound. . Tha przsuxptior: of tnrWence cf that order, 

,, 

. .  . 1. 

. .  
I ,.. 

. I  * 

Tha 8-0 reasoning applies,  with wen nor8 force,  . *  t o  
. .  . .  . . I  

4 . .  * ?  . . .  , . .  
* *  

, ‘ 
* .  

, and continued over. so l o n ~  a period,' 8301318 ili any event a v i r tua l ly  . .  incrad ib l l  . .  ... . . . .  , .  

one i n , t h e  l i p a t  of h l l  that i s  known of atqoapheric otructure. It woufd, In 
1 .  

. any went  , ‘have been impossible f o r  violent. .turbulence t o  extend t o  a’very . . . .,. . .  

&ow nltifudo withput having shown i t s e l f  . .  as a surface ... wind. 

! 

* ’ 

a . . .  . .  
A pos>-ibi l i ty  thpt ney ’be cansidarad i n  connection w i t h  the discussion . .  . .  * .  

Ssulcnce, t.howh It. i s  not s t r i c t l y  . I  i n  .. the.t cateqory, ‘is tha ac t ian ,of  I A 

$e dqwn-drgft, o r  descendiny: .currpnt of air, 
. .  

Thide r s tQr~!~  are  charac- 
9 . : .  : .  

*teriz,od .by viol.ent .vertical  notions of the air, . . a  Pnd especially by rising . *  cur- 

rOnt8, ,often,of ,very hil;hvelpcity, 
?.!# ’, ’ . I * . . :  3 .  . 

Such risiw currents have been kaown t o  
I * *  

ttain a velodity o f  &velril tbausond . I ,  f e e t  o minute, In &disturbed 6 .  stir; at’ i 

* I .  . , 1  
. .  

, ’ 6000 f e o t ,  the m a x i m  rate of  alimb o f  LZ fully loaded a i r c ra f t  of  the type 

involved i n  th \ s  accident is appro?inately 600 fee t  per ninute at t&e-off 
i ‘ * I  

. .  . .  
* . I .  I .. . *’ . 

‘ power.. Even,wlth uno the rnaxinun rate’of’climb would be over 
v 

I .  

. 100 feet per minute, 

front of the storn 

had f l o w n  out of a rising current in 

rapidly de~cendin~: air ,  approximately 

t 



i - 6 5 -  
I '  

.of al t i tude. .  Aside from tho i i n  the l igh t  of exioting net2oro-1 

' . L A .  . 
logicai  knowledge of f and asido' from tho fact .  

that ,vertriohl c qpound'ko that 'the p i lo t  
.J -: ' ' * .  

would'havo i n  &hy'caee been able ti chock a descont induced in tha t  faahion 
I , " ? ,  - J  

. before the gropnd had beon reached, the t ino elemept seems 

stead;f ver t ica l  current as a poss'ible primary caurje'of the 

Qarliost point at which the p i l o t  ' could by * 'a6y po8Sibility 

strong descendinic&ront to iha point of contact with I tho 

I .  < I  

,?,' ! I .' 

I . ,  . I  

t o  o~ in inato  a 

accident. The 

have entered a 

ground wa8 only ' 

about two miles. It co'uld'not ponsibly have taken ovor one minute t o  covar. 

that distance, a&. t o  have desconded from cruising alt i tude.  t o  graund'lavel 

'within that time wodd havo roqiiired' a moan r a t e  of descent of 'over 5000 fee t  

. - .  * ,  I 
I .  

' 

I . ,  : . 
3 .  

per minute, '&d a descending cuken t  of oven more velocity 'than' that .  It  
1. * 

. a * .  ' < ,  

, seems inpossiblo t o  credi t  the 'exi'ktonce of any such condition. ' 1 

* '  I . .  . * a  . 
"The Board has kleo given consideration t o  tho 'possibi l i ty  that i n  the 

. I  ! . . I ,  1 ' 1  ! , . .  

1 'L . * . (.. * 

evont of severe turbulence, tho occupant o f ' t hc  j w p  h a $  i n  the p i lo t s '  

I conparbent night have inadvertently disturbed 'the p'ilot s confro l 'o f  ' the  
I .  . .  ?,'' ' 

ai;plane, Tho Junp soat i n s t a l l a t ion  i n  NC 21789 :cbnsisted of' a 12'; 18 inch 

f la t  board about 1/2 inch thic!c, I't i s  Bupported by two s t e e l  p i n s  about 1/2 

inch in  diameter on one sido, ,ana'of which is kpring loaded to hold it in 
place. 

for- that  purpose. 

, f  

, . .  I * I  . 4 , *  ,'* I 
, I  

8 .  

. .  v i .  I /  

I I ,  I .  I. , , 
f,, . , 

I' t 

These pins are  placed i n  holsa i n  the secondary':struc&o prdvided 
. .  i ; ,  b 1 .  , 0 .  

The other sid6 is supported, when in a do& posit ion,  
? C :  b , '+. 

I /  

a by rest ing on a c i & e i  which supports ,a part of fhe iriail 'pit.. There were 
* , '  . . ,  

back o r  side ' a rk '  attached.; The sea6 was hesign& s o  that it  night be 

r a i s e d  upward frt& on; 'bide t o  p o n i t  p i lo t s  t o  pass' t d  o r  from the cockpit. 
. %  ' I  * . 

P I  
': , I " ,  h J  1 :. I i .  

I 
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, . .  
The s,eat, when i n  place, i? located ir, t h i  companionway direct ly  behind tho 

, .  

archwoy leading t o  the p i lo t s '  cockpit, 

tho foxwkrd edge of the juup seat t o  tho back *of the p i lo t  1s seat. Thb Junp 

seat safety be l t  is of a nator ia l  similar t o  that used in the safety b o l t s  in 

the paesengor cabin, 

It wa9 c L) app$&mtely 8 16 inchoe from t ' 
c 

I #  I 

.. 
It was fastelced on each end t o  the airplane s t ructure ,  

, on the righthand side by a standard ond type oya b o l t  a d  on the l e f t h d  

side by a special f i t t i n g  dilsignod by tho manufacturer of the a i rc raf t ,  

The landing'gsar, f l ap  and engine eolector vollvo controls are located 

forward of the Jump seat on the righthand side, %e wobble punp contra? i s  

, locatod forward of  and on the lefthand aide of the'dunp scat and all are  

easi ly  accessible as a support t o  one s i t t k g  in  the jump seat i f  he.f inds 

I i t  neaossary t o  hold on t o  somothing,. Since the occupant of the jmp seat 

: was not a pi lot  and had not ridden frequently *in taiqlanes,' consideration was 
* .given t o  the possibi l i ty  that he might hmo grasped t h e ~ f l a p  control i n  order 

. , '  . to steady hinself if  the airplane had'boen -?assing through turbulent air con- 
. .  

' ' 

. I  + t .  I .  

ditioas and the possible effect  such action could have had upon the f laps  o r  

the control labi l i ty  of  the nirplona, Tho possibility o f  such crction having 

, -contributed t o  the accident is elimi-?atad because o f  the fact that the flap 

, control heehanim i e  BO Cte8Lgns-d that the f laps  could not  be aotuated at a 

. speed in excead of 112 milas  pdvr hour, If the f laps  had beon lowered at a, 

, 

' t  
I '  . u  

speed of 112 miles per hour o r  less, tho airplane would have assuned a settling. 

att'itude in  a horigontal posit ion and would have had no tendency t o  assume a I 

I *  

, diving at t i tude,  There ake a l s o  a number of otlier f ix tures  swh as the 
1 . 

channels of the archway and the back of the pi lots '  abate  which an occupant 

o f  the Junp seat could graep, 



.4 

A question was aleo,raisod as t o  whether the occupant of the Jmp saat 

' ht~ddAe:safety be l t  fastened, If he had note  tl&&ia a possibility that 

'he  nicht ha&':been thrown forward 80 a a  t o  interfere in some way with tho 

' handliq of the a i rp lme controls,  

' 

. 
I 

The jump sent was found in  asbadly dnn- 
, *  

' aged condition, A part of each Side of the safety b e l t  was found and the 

Close examination of these p a r t s  webbing of both had been broken o r  cut, 

Qee'not indicate whether e i ther  was broken under heavy st rain such as ni&ht 

"be expected at the tino of impact.had the bol t  been'fastened and therefofe" 

i t  is impossible t o  determine whether'the belt  was fastened at the t ine  o f  

' '  

6 

impact , . , ,  I * < >  

. .- 
It is unlikely that the person s i t t i ng  in  the jump -seat would have been. 

thrown forward "because o f  up o r  'down drafts such as night be expected 'in . 

turbulent a i r  conditions, The usual tendency is f o r  one to 'be thrown 

' straiiht "upwards when the airplane s t r ikes  a 'savere downward gust of \e.ir. ' 

However, if the seat .-. bel t  had not been'fastened, the occupant of ' the  jump 

seat might bo thrown forward involuntarily in to  the .p i lo t s@ conpertmknt if 

the nirplaae were suddenly nosed down stqeply 80 as t o  cause B pitching 

' movement, 

s, observer might have been thi;;bh forward into' the 'pf lots  I * conpartmerit 'on& 

' 

* *  

' 

Therofore, i f  thetairplane 'suddenly went into a steep dive, the 
, 

' 

'. \ 

' k k h t  have thereby interfered\with any qt'ttenpte the*pi lo te  could make' t o  
, a*. . .  

# I regain control, 
e .  

* , a  * 
* ,  

) . I  I * 



I 

Sffect of Heav. BaiufR11 on Performance . ,  
2he witnesses t e s t i f i ed  that t%e ra infa l l ,  which was occurring at the 

time and place of the accident, wae the ieav ies t  experienced i n  a great 

many Yeclree !Eherre statemonto were substantiat$d,$y*&e fao t  that  Smal l  

q e t rem8 i n  thiit: area were f i l l e d  t o  ,overflowin;, bridges were washed out, 

In  view of ' th io  evidence the Board aowht and . and highways were flooded. 
' received a report from tb$ationrtl Advisory Committoe fo r  Aeronwtics'as" * " 

0 

to the effect  of heavy r a in fa l l ,  on airplane performancer . .  

. ~ a l c u ~ . a t i o n s  were ba6ed on an estimate4 rain density of 60 grams per 

This rain density i 1 3  equivalent t o  A r a in fe l l  of -1.4 inches 

, ' !  

. I  cubic meter. 
- 1  

per minute if the fa l l ing*veloc i ty  f a  trsken 8s 12 metera per second@ 

According t o  a recent report prepared by the United State8 Weather Bureau 

.this i e  maximum ra in  density l i k e l y  to  be experienced anywhere i n  t h e \ :  ' 

* e ~ s t e r n  part  o f  the United States  arid represents extreme conditions of 

mctual r a i n f a l l  i n  a cloud burst. 

, 
I .  I .  

, .\ 
, .  4 -  

Aocordiry t o  the National Advisory Committee for  Aeronautics report, 

., the inorease in weight due tdqthe accumulation of rain, as well as the I 
'. 

\ a  \ 
Impact .of rain, assuming a me$ r a i n  drop velocity of  20 f e e t  per second, 

1 .  is negligible. \ '  
, 

\'\ 

I 

, I  Using a r a l n f a l l  of t he  sme intensi ty ,  calculations were 'also made 

t o  .determine the effeat of t he  drag which might result from ra in  impinging 

on the  f ronta l  area of the airplane, 
* 

' 
The resu l t s  show tha t  this e f f e c t , ,  

I 

'whi le  not negligible, is not l ike ly  \ t o  force an airplane down, The drag , . ,  

effeot varies  w i t h  the size of the r a in  drops,but,assuming tha t  the rain 

oonsisted entirely of large drops, the power absorbed by the '  rain, while 

substantial ,  would be leas than the  power resenre available. ' 

the  re~eme power were not draxh upon, the path angle and rate of dosoent 

. .  I 
e .  

Even if 

" L  I '  



would have t o  

several  miles 

be maintained fo r  several minutes and over a distance o f  ' 

t o  force an airplane down fron 5500 f e e t  above the ground. 

The roughening effeot'  of r a in  due t o  fixed o r  . splashing , & A .  r a in  . .. drops . . ., ' * .,, ., 

on t h o  airfoil ,+8 unknown, but tbr geroentege f n & e d  i u  drag from th& 

cauee is believea to'bo small i n  airplanes suoh as the  E-3 with  over- ' 

lapped skin oonstruction, exposed r i v e t  heads, and other  departures from 

an absolutely smooth wing surface. 

I *  I ' t  * 

- 1  

1 . :  

While the  concluslona of the  National. Advisory Committee f o r  Aero- 
$ 

nautics indicate thht heavy r a i n f a l l  w i l l  not disturb the  performance p r  

behavior of' an airplane such ae a Do-3 t o  any marked degree, the Committee 

believes t h a t  heavy r k n f s l l  would have a eubstantial  e f fec t  on the perfor- 

v ! 

' mance of t he  airspeed Indicator. Beyond a certtjin c r i t i c a l  combination of 

airspeed and r a in  density, tho airspeed head w i l l  flood and the water will 

aqoumulate i n  the  pressure l i ne ,  

tonger serve as  a guide t o  t h e  t rue  f l igh t  conditionr 

t . 'i\ 
If such be the case the  airspeed would no 

\ . .  ?' 

. * , * .  \ - 4  

However, In the case of.qC 21789, a hand pressure pump was incorporated 
,. 

i n  the airspeed Indicator system so t h a t  any aocumulation of water oould be 

manually dischargede (I t  was impossible t o  dotermine'whether t h i s  pump had 

been used, but had the airspeed indicator been affected due t o  water in the 

, pressure l i ne ,  it should not have oaused serious complications for  one of, 

Captain Soraggins' experience because he had undoubteely enoauntered e similar  

oondition resul t ing from t h e  p i t o t  head freezing under ioipg conditions, 

. I  

r 

I 

' ' 

'. 3 

Moreover, any inaccuracy of the airspeed indigator wou the 
* a 

a t t i t ude  of the  airplane, a8 shorn by the  a r t i f i c a l  horizon, the alt imeter,  
' . .  

the 

the 
I (  

.;<,.I. , 
. .. ,:. , , 

. I . . , . ,  
. .  . . . ,  . ... . !  , . .  . .  , .  

power o u t w t  of the engines, and the  f e e l  of the controlso ..- I 7 

. I  
. .  

Based upon a l l  the  available evidence, it appears t ha t  the e f fec t  of 

rainfall oould not alone have aaused the  aocident. \ 

5 
I ,  
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. ' I  ' 1 

. * .  Sabotage 
s .  I I 

1 

' .  Examination of the wreckage did not &veal any'evidenbe . ' ' *  

pf t he  a i rc raf t  o r  i t s  controls having been tamperei&with G ,  . a  .I prkr - 
t o  the aaoldeni, An alarm olook was foynd i n  t he  wreakme i n  a 

.damaged condition. This clock was turned over t o  the Federal 

' ?  i 
I .  , 

I * $ 9  

* .  

* '  'Bureau of Investigation for inspection t o  determine whether it 

' could have beea assooiated with a detonating meahanism. The 
I , .  

inspeation of t h i s  clock revealed that  t h e  alarm had been s e t  fo r  

9:15, There was no connection on the clock which could have been 
t 5 

! ,I used for  wiring oonnectiom necessary t o  have used it a8 a detona- 
, '  ! 

1 )  

ing meohanism, 

Since the door between t h e  pilots '  compartment and the  cabin 
' $ 1  

, 

I . ,  , 
j '  

was not looked, there is a possibi l i ty  Chat a passenger m i & t  have 
L .  '4 1 

entered the pilots' aompartment and interfered i n  some way w i t h  the 1 

:. . .  
' 

control of the airplane, However, there is no evidenqe whatsoever 

in support of such a presumptinn'and t h e  jump seat upon which the 
. i 8 3 .  

I '  

: I 
1 

I: 4 I 
I ,  

I 'obseryer was heated in the aisl,e running between .the pi lots1 cornpart- 2 

I. 

I '  * 
I *  

1 ! 

d l 

, , f o r  a pas8enge.r t o  enter the pilots '  compartment. 

ment and the passenger oabin w uld have made it espeoially d i f f i cu l t  
I ,  

I . .  

Robert Villiams , an airplane cleaner .for Ponnsylvania-Central 

Airlines, employed at Vkshington-Hoover Airport t e s t i f i ed  tha t  he 
, ! .  . .  . .  

a', sqw,.a n y y  enter the paseeager oabin of the airplane two o r  three . '  

t * a ,  

. .  
t, , 

. . .  

- 0  

.minutee before the other passengers and that 'he 'aid 
* a  e * .  

.. e * ,  
I .  

man leave t i e  airplane Before t i e  ,pasaeng 
* I  

e . * .  

I * < I  . . .  a .  
. .  . f L  * . 
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, 4 

s t a t e  yositiveljr t h a t  the'Steviardess o r  the rest of $ b & *  the crew 

were on board @t the time thls'man entemda EIlnoe l?'was about ' 

time for the passengers t o  board the airplane he assumed that  the 

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

no fur ther  a t tent ion t o  h i s  movements, No evidence was found whioh 

vrould indicate that this person entered the airplane f o r  t he  purpose l h  

* .  2 ..#.. 
' 

# /  ' 

3 

I 

OF committing sabotage, 
0 

Two employees of tde Tederal Bureau of Investigation, one e 

special  agenk, wbre on board a t  the  time t h o  airplane crashed. 'An 

invest iaator  from the Federal Bureau of I:,vestigation t eo t i f i ed  
* ,  - 8  

1 

I (  
that  t he  special aeent was making n routine t r i p  and t h a t  t he  * 

, I  

, . , : I  

' .. ! 
. I  

. special  agents of the Federal Bureau of Investigation who oame : '  
I 

t o  the scene of the aocident did So only f o r  t he  purpose of iden- 

' t i fy ing  the bodies of the i r  colleagues. ' . , '. , 
. ,  

No evidence was found during the  course of inspeotion o r  . 
L \ I ., 

I investieation t o  ju s t i fy  a oonclusion tha t  sabotage oaused o r  ' 
' *  . I .  

oontributed t o  I the aaoident. 
, . ,  

. I  I 

The testimony of witnasses'who 'were In  t h e  Lovettsville area 

1. a t  the time'of the alcident a leor ly  indicates t ha t  a flash of l ight  

ning oouurre! i n  the  v i c in i ty  of the a i r c r a f t  w h i l e ' i t  
8 .  , I  

1 ,  
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I 

proceeding i n  Q normal fl;ight a t t i t ude  &d a t  a t h e  l e s s  than 
' 

. 

t h i r t y  8eC011d8 before the plane's impact withdthe \I .I &una. 

As previe&ly mentioned, 'Mr. McGaha and his son both saw l ightning 

in l i n e  with t h e  plane'e f l ight and they t e s t i f l e d  khat immediately thered 

after they saw the plane dive toward the ground. We. Everhart'likewige 

saw a blinding flash of lightning on t h e  path of the  f l i&t  which cawed 

* , .  * 

house of Miss Virgie Mentzer t e s t i f i e d  he f e l t  shocks a t  the moment o f  

the  l ib tn inf r ;  f lash  and roar of thunder ,precedine the  roaring noise of L. ' ' 
' 

, a  

I *  the  plane's motors, . 
I ,  

The testimony of a great many viitnessee agreed on a sequence of 8. 

" f l a s h  of l ightnine,  o r  a t  least the thunder vrhich accompanied it, in- 1 

. '  

mediately followed by the roari,nG sopnd of the plane' u xroiors appareotly 

ending upon imsact with the ground. ' 

Several experts who t es t i f ied  and many dqta made available t o  the 1 

Board indicate tha t  conditions i n  the h v e t t s v i l l e  area a t  the  time of the 

aaaident were of a nature which could produce very.stron$ discharges of 

l ightning between the  cloud which was over 'Short S i l l  and ihe ground. ' 

. .  

I '  ' 
BSCX-QWXLS oi t ~ ~ e  WUSW ma 0 % ~  ~ w ~ c t ; e r i & i ~ ~  02 the @IOU 

, Indicate t h a t  it could have generated large charges of e lec t r ic i ty .  Further- -* 

more, it had been raining f o r  some time i n  the v ic in i ty  and the  dampness of .* 4 

I the  ear th  would have Ancreaeed its conductivity so that  e l ec t r i ca l  charges 

a from a considerable area of the earth might col lect  a t  one point f o r  a 

strong 1ightning';bischarge~ Although there is no reaord of a (great number 
I .  
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of lightning flaahea over any considerfibla period of time, 

. . *  .. 4 . . & .  I 

. .  * '  . 
l e a s t  one flash and poseibly two flaehoa a very short time 

1 .  . '  8 I *  
. .  

L 

\ 

i 

there waa at 

befee  the araeh ' 

of the airplane and one of the reaul ts  wm. the 

- o f  the wooden pu t t  'of a r i f l e  wlildi wee Ap. d 
. # I  

.. * .  
' I  . . ..).' 

\ 

.. from the ecea? of the aacidept. . 
. ,  r '\ 

- ,A f l a s h  of l i a t n i a g  close t o  an airplane 
1 .  ' 

e .  
)I, . . 

wellye ab . s t ab1 is hed epl int  e r ing 

kh%e barn eome dlotruros 

in f l i gh t ,  and lees than 

t h i r t y  eeconde later, the  crheh of the e w e  airplane in to  the ground,'are 

two evonts of BO much importanoe talma together that they c k o t  be dia- 

rnihed aa a mere coincidence and t he i r  re la t ionship must be analyzed I .  $0 the 

, .. ; .. . , .  . I .  . .  9 , I .  

. .  
4 

' . 
' 4  

, 3, ' * .  ' 1  

I ,  

' n i l l e s t  possible extent, 
I ,  . .  * 

5he e q o r t a  who . .  t e s t i f i e d  and the data . .  collected reveal the extent'of 
I , '  .: , 
' the knowledge thus fer .accujmulated. concerning the cause6, character, and the 

arioue r e su l t e  ... o f  lightning dischargee, together with their effeots  on ai* 

craf t '  In  flight. and thelir.crews.' As reZating t o  the accident under iqvestiG 

gation,- our aaalyeia appropriately may be divided in to  four general effect6 
a .  ... . 

. I  

I ' of lightning;- %hemal, . I  eleotr3od., optioal,  and mechanical.. 
, .  

The thormal or hent .effeot  o f  l ightning l e  the ope typical ly  fmul on 
, . .  ":,' -:- . . I  . I .  

' the many a i r c ra f t ,  whlch have been e truck in flight. ' Generally, l ightning 
!' , I  I * ,  . *  . . .  
. enter8 and loavee airplanee at two a .  different  and often widely separated 

, .,," , 
s t ruc tu ra l  extremities, sluch &e .the nose, the t i p s -o f  the wings, .the uni te  * .  

'of  the  t a i l  aeeernbly, propeller bladee, radio antenna masts, p i to t  t u b e ,  e t a r  

The point a s r e  the lfghtuiag enter6 o r  loaves the plane usual ly  can be'dis- 

oovered by a hole o r  indantation "aa ametZl as a pin prick!! o r  llag large ae ' 

tw? silver dollexsrlt Occaeianally, the external fabr io  of an airplane may 

!> ,  , .  

" 6  

. I  J 

, * *  I :  

, be w r n t ' a t  the point of entraace o r  e x i t  of the lightning. Bqerianoe hae 
, I 

t' 
' revealed that the epsed of through the air quickly extinguishee 

, . i .  these . f i r e e '  LeaViag + 'straight +lhes ra ther  than in . 
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* , ;  I . *  ' I . *  , , .  I 

0 ,  

. 4  8 ,  - 
ThQ thermal effect  of .lightning i e  r o i o s i z o d  i n  .tho %elec t r ica l  and radio , .  

a .  + *  . .  
4 * 

srstems . .  of  aiqlonos thro?&h Qurqt .f,uses, melted o r  destroyed.wiree, , A d  other 
* . '  

>!Y - . 
, -age of a like ,nature, and there ,mcyy be similar e'gfeots upon other par te  of 

J \b r I '  5 $ 3 ,  
6 ,  

' I  * . 
. l  

I \ : .  

the airplane!& struuture,  oontrols',' or  eqvipnent, , 

I Pa$t experience b,s f a i l e d , t o  reveal case whom lightning has, Caused 
- 

..- 
the Fuel of CVL airplane t o  catch firQ while ,in f l igh t  nox i s  them ,W record , .  

* 0. 
* .  

8 '  

, *?f  pny,,othgr seriouq fom of f i r e  in . f l , igh t  from t h i s  cause. * b  

! , ' I . ,  , I 

'' I .,..In this case, although n l l  $ha par t s  of the, plan0 were not fouqd, those j 1 ,  * .  
I 

. , par t s  whioh usually a re  struck by l ightning were examined, together with the I 

r emine  of .  the e l ec t r i ca l  and radio systems., All the technicians and exper t s . ,  

i 
* .  

. I . ) I  

* . .. 
' 4  yhq exanlned tgo wreckage agreed that there'were none of the recognized indi- 

? t , . .  . 
' cat ions that l ightning had ,strqck ,the airplane' before i t s  crash near tovetts-  ' ' 

I :*: is,* 

1. vi l le ,  TherQ is no piason t o  believe, that any us+ fox& of l ightning a t k C  - - 
the plane.: * ,  o r  that  there W O ~ O  a& themal  e f fec ts  of lightn- upon thg p l U e m  ' 

i 
1 '  

I .  

, The e lec t r i ca l  e f fac t  is not known t o  have caused,& in;fuiy t o  persons! 
7 . . I ,  

on al l -netal  ,airplanes of ,structure s i n i l a r  t o  the one involved i n  the present .. 

.. . .  
i I 'accident , which have been e t m  k. by l i g h t n i w  while 'i,n flight, nor anya'8erioU8 

damage t o  the, airplane i t s e l f ,  Mr, L. lp. Harrison, United States  Yeather 

,: ' B u r e a M  :s&rirpd reports.on a great p m y  caeee of l i g h t a i w  s t r ikes  on -I 
I 

1 I 

giroyaft inoluding one iqs tmce  o f  a p i l o t  being inmpacitated,  beociuse of . . * .  

I ' e lec t r i ca l  shock which was conducted t o  him thro&h the nechanism of his radio : 
headgear, but tha t  'inoidant involved an airplane o f  a very different  type and I - 

, .it w4a agreed by all. * I  the. experts who t e s t i f i e d  that the protection provided 

a .  ' "  by. the all-netal  fqselej5o and wings and the character is t ics  of the e l ec t r i ca l ,  
I .  

t . I  a .  

, radio, and other equipnent would make any aignificnnt e lectFical  shock t o  

lr/ .Mr, Barriuon. $8.  emp&oy?d by the United States  Wqdther Bqreau, as an A s s i b -  
tant Meteorologist and litis pwtioipate'd in 'the work of the Sub-Cmnittee 
on Lightning pear48 t o  Aircraft o f  the N,A.O;A, 

. . I  

a I. r. 
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I 

persoils v i r tua l ly  'impoeaible OIL the airpLane under consideration. While , I 
the eleotrical e f fec t  of l i ~ t * ~ ~ ~ ~ ' . f r e q u e a t l g ' p r o d u c e e  a magnetic . f i e ld ,  ', I ~ 

. I  

which may temporarily or permpaently' influence metal parts, compaseee, . 
other instruments, there i e  bo recox& of serious resulte'therefrom on ai 

oraft; i n  fl ight.  c 9.1, O t ,  
.bL * 

. 
The' eleotr&&. eft& o f  l ightning hae ,been known t o  produce a sudden ' 

and tremendously iaareaeed noiee ' o r  idbration i n  the receiving uni t '  of 

telephones or  ra&ioe of such intenei ty  a$ t o  produce acoustical  ahock, es-' , 

pecia l ly  under circumstancea where earphones are  held closely to ' bo th  ears. 

fn  such zm event, chwao te r i s t i c  marks are usually left upon the diaphrm 

of the receiving unit, Although the earphonee of 'the plane were #not r e c o o e ~  

ed f o r  examination, the testimony of experts. indicated that an e lec t r i ca l  '* 

charge s&flcient  t o  produce acoueti'cal shock upon the . p i l o t  probably would. 

not reach the earphones due to . the  deeign and ine ta l la t ion  o f . t h e  radio 

system in the airplane involved i n  the accident, 

1 .  

lhere  i s  no reaaon t o  believe that any electtrical  e f f ec t  of l ightnin 

otbr thaxi accoustical shook may +ve been even a oontr ibut ing 'kuse .of 'thee' 

aocident. 1 ,  

I * '  

The opt ical  effeot of ' l igh tn ing ,  o r  of any sudden; And bright light, is. 
well kkvn. Mre4 Everhart t e s t i f i e d  that the l igh tn ing  flash which occu&- 

red' i n  the v i c in i ty  of the alrplah while she was watching from a distance 

of'about 1 4 2  miles was BO b r i l l  ant t h a t  she'was blinded f o r  a brief  time 

during which ehe l o s t  sight of thi airplane. Experts t e s t i f i e d  t b t  the , e \ '  

&na ture  of l ightning illuminatian was especitdly injurious to 'huma 13FPlight 

and' a considerable AUnbf3r of  p i l o t s  have reported temporary impairment t o  

t h e i r  eyeBight from lightning flashee near tho i r  a i r c ra f t  while in  flight '( 

f o r  varying lengths pf time depending upon such oonditione &8 the br i l l i ance  

I 

I 

I 
of  t he  flash, .whether the p i h b ' . ~ ~  looking d i rec t ly  at. tb  lightning, the 

. *  1 . 1  

* ,  . I  . .  
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degree of darkness in the cockpit and outalde the plane. 

have reported that the blinding e f f ec t  of a l ightning flash i n  tbir v ic in i ty  

has-lasted for a good many minutes o r  even hours with 0, reourring after image 

and other  forme o f  interference with normal eyesight which have been no the -  

p e m o A S  

4 

.C L * , ,  

&le' for several d m  after. z .$'. r)t 

f t  is evidezit' t h a t .  the aloud toward which the airplane "8 flyfng waa ' 
4 

v&y dark and that the a$rplane'was qui te  chose t o  I t  at the time, of the 

l igh tn ing  flash. 

ehield at the time the flash occurred in froht of $he plane, the resu l t  could 

have been eo severe ae t o  produce virtual blindneee throughht  the dive of 

the airplane to the point of impact. 

* .  

If the p i lo t s  h& been locldng forward through the wind- 

. .  . , 

It is obplaus that ' the sudden blinding of a p i l o t  m i g h t  seriously in- \I 

, '  t e r f e r s  with hie efficient control of an airplane in  flight. While the 

bl inding of the p i lo t s  in the present wee m i g h t  have been an added and 

grave aompliaation in attemptihg t o  regain control once,the diva had etar$ed, 

it is not believed l i k e l y  that uls op t i ca l ' e f f eo t  of l ightning of itself 
' 

represent0 a baaio cause f o r  the airplane t o  change i t e  normal flight atti; 

tude and dive toward the ground. 

, *  

A I  4 ,  

The mechanical or'presawe wave e f f ec t  of lightning wae described at ' 
' *  * 

some length by one o f  ,the expert witnesses, Dr, Karl B. McEachron, BO . ' 

eleotricaI.'eagine,er of tho General Eleotr ic  Company, who has been in charge 

of  l ightning research f o r  the past  several yeare and is generally reoognleed 

as an authori ty  of great eminence on the subject. In  one type of l ightning.  

stroke, there i e  a re l a t ive ly  long time, B l o w  disclarge of small odue curreat 

which produces a burning o r  thermal effect .  

l . 8 .  
' 

. However, there is a very different  

Dr. Mdachron is Director of High Voltage Research Laboratory, General 
Electrio'tlompanyr Member of Sub-Committee on Lightning Hazard8 t o '  4, 

Aircraft of the gational Advisory Committee f o r  Aeronautics. 
I .  I 

1 
I . * ' .. I I . 0 .  

* I  
I .  * .  
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tyl>e of l i@tning  e t r o b  whict~.laats .an extreme1y:ahort wace of t h e  5iit"G 

trolperr a wry. high value of soarrent &d I reeat  e i n  a mechanical effect.  ' The , 

first  type of l ightning may s0t  a tree on,fire,. whereas the l a t t e r  t h e  may' 

s p l i n t e r  a tree and totje.'heitvy piehee of wood a coiisiderable ,*- &'stance' away*' 
or : *  

Brtof ,  pqwsrful * I  . dleahergeu orb0 up prsusurr w&v& 'wi6h eheraabkriatia~l$ ' '* ' 

steep fronte which axe capable of t\. damagiddg''effect 'at a 'short U s t k e  

away from thep.path of the lfghtning itee'lfr 

I . .  

. . . . a  

a .  '' 

It 8houl.d be noted ?hat"a*aih& 

l ightning discharge may involve not only mechanical but aleo'thermal ad. ' ' 

e l e o t r i c d  effecte.. Thus ' a  '8evez-e ' lightn'ing stroks 'in+olving' a 'high vqlue' *. 

of e1,eatrical cuvrent may disintegrtite a t ree  while-Idled s e t t l n g  it on fire;' 

I f .  the p a r t i d t i p  diecharge of l i a t n i n g ' w i t h  which we a& corhrne'd' & 

e .  

. 
this investigation were of a nature t a  produce a strong pressure wave, the 

p i lo t8  might h4ve- suffered from acoriaticd .shock or ,'conoussion of 'a severity 

depending upon the proximity of the l ightning t o  the aockpit and whether o r  

n o t ' t h e  cockpit windows were open. * Experience has r&ealeh that such 

preesuro 'waves have produced severe concussion upon human b e i n g  which might 

r eeu l t  i n  un'cona~.ioueness. 

a8 one of the baeio:eLements in this case cannot be dismissed. 

, 

hae' passed near. t he i r  glanea they have f e l t  a s l i g h t  ~"ljump.ll 

a reeul t  o f  the premeure wave, but a l l  avsilable data  fndioate that there ' 

never have been eny'aerious effecte  &on the s t a b i l i t y  and f l i gh t  path of ,  ' 

an airplane from th%s cauee. We do not believe that '  l i a t a i n g  i t s e l f  pro- 

duced such severe .turbulen& ag t o  have ckused or '  contributed to  this 

scaldent. , 

. .  
The pose ib i l i ty 'o f  'acoustical  ohock or conausiriop 

. .  
Pil ,ots.quite frequdntlyehave reported that when'*'a f lash of l ightning . ' 

This Would'ie 

r 

*P 

> .  

The meqhanlcal e f f e a t  of l ightning has been h o r n  t o  emmh h the window 

of h i l d i n g e  even though the discharge itself may have passed .some l i t t l e  

distanoe away4 Although the oocltlcpit windowe were designed, installed, and ~ 

I 
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I .  * * 

"approved t o  withatand any reasonable' impact 'or preeaure load, it appeare 
a .  

. .  
entirely possible that a lightning flash.&& the nose of the piane mi&t 

r e s u l t  in their  deing smaahed in. 
. .. 

The plape must have entered a t o r r e n t i a l  

downpour of rain at the ti& of,  o r  immediately following, ,b , the flashaof 
9 ,  

ll&hCnlng ln lts,'vlo&ity, $ 6  and i f  the ooakpit whadowa%ad been smaebd in, 

the p i l o t e  might have been subjected not only t o  the & h n t  impaot of flp 

in$ pieces of &as8 but also t o  a withering etream of water e t r i k k g  them 

with all the force of  the airplanera apeed through the air of IGO miles ah 
hour and upwards. The emashfng of the cockplt'windows as a result of an t 

. .  

I 

b u e u a l l y  powerfd lightning dieoharge near the no88 o f  t b  .plane with a. ' 

oonsequsnt ser ihe  tnterferenoe with the p i lo t ' s  control of the airplane .re- 

ma&* o poesibility. 

.' 

, No airplane b e '  been reported t o  hav'e suffered structural damage ' resul t -  4) 

ing from the meahanical e f fec t  of  l ightning while in  flight. ,Xiarthermore, 

Dr. Maachron testif ied that the available data indicate that the destructive 

forco of l ightniag deareases in proportion t o  the a3titurle above the ground 

,; and, as already mentioned, it appears that the airplane i n  the present oaae 

.' wae f ly ing  at an a l t i t ude  of 6,000 fee t  st the time of the l i a t n i n g  flash. I 

Eowever, as Dr. Mdachron said during his testimony, "We are.looking here f o r  

#the unusual thing, not the ordinary thing," and the ram chance of serious 

damage t o  the * a i P l a n e  o r  i ts  d n t r o l s  caused by l ightning should not be ope- 

looked. T f  the meohanioal e f fec t  of l ightning may have'been a factor  causing . 

, .. . . I .  

the aocident, the smashing impaat with aome part of  the plane's etructure 

typical ly  would have 1sft.aOne of the usual indications o f  a lightning 8trikje 

of a thermal nature. 

ta i l  .of 

j 

A, violent preasure wave conceivably could damage the 
i airplane.: t o  euch an' extent a8 t o  muse the lase  of all normal 
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1 ;  , .  

* flight control, but the tee't\imon$ ,of eye dtnessea BB t o  the relative' 
j 

' position of the airplane and t h e  flash .of lightning would lead t o  a 

, odnolhdioa that the Lightnihg di,s&hrge ocrmrmd ip a -  ,front of the ' p l  
b? 0 3  
0 ,  

4 rather thkn to on0 eide or in b e k .  . .  . 
# I  

According t o  Dr. MdEachron1s testimony, the gre&test hy . . : ,  

lightning ocuurs at o r  near the earth terminal of a 'brief, high current 

value discharge. It i s  natural t o  consider the destructive force of  ' 

, - ' 0  

' euch a diecharge at o r  near i t s  cloud terminal. There i e  some reason . . *  . .  , .  

' .to believe that the airplane in th i s  case mu8.t; have been just  about t o :  

a enter the cloud, and i t a  rainstorm at the exact moment of the f lash of , 

* I .  

lightning. 

may have been in the cloud terminal of the lightning discharge o r  w h a t  

may have been the effect  of  i ts deing there since Dr. McEachron pointea 

out the limited knowledge on the subject and the obvious d i f f i cu l ty '  

I t  i s  useless t o  specqate  as t o  whetheir o r  not this airplane . .  

' of  reeearoh. 

Upon the ovidence of record, WQ cannot aonclude that the airplane 

was struck by the usual. type of lightning which produces a. thermal effe'ot; 

- that the airplane or i t s  crew'were injured by any eleotr ical  effeate of 

5 ,  lightning other t u  i aou i t i ad  shook; or  that lightning i t e e l f  produoed 
. I  

my turbulence which ohanged fhe f l igh t  att i tude of' the plene, We, therem 

fore, conclude that none of these phenomena o f  l ightning were related to  

. ' I  any oaum of the accident. I I 

I 

. We do think it  possible that lightning m a y  ham temporarily blinded ' 

' 

' the pi lots  o r  that the pressure wave result ing from the'lightning may 
m a y  have 

have eub jeclted the p i lo t s  t o  'acoustical shock or' concuesion;/smaehed the 

aoclcpit windows, o r  m a y  have caused other damage t o  the structure add 

bontrola o f  the airplGe t h o u &  mechanical effeot. 
? I  
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Recomkndttt ions ' I  

' (1) The .possible effects of Lightni& upon aircraft should be the ' 

The difficulties of direct .research upon a ' 
I 

t 

subjeot of  continued reoearchr 

natural phenomenon oaourring unprediotably as to $in@. and looetion, and only ' 

a t  considerable $&&ale in my pgrticular area, ?e obvious. Nevertheless, 

qb; * 

i . 
I 

much has been accomplished in the i , ast twenty years in ,  a nuniber of labmato- 
I ries. 

a special'subcomrJittee on Lightning Hazrzrds to Aircraft, cn which interests&, I 

Government Aepartnents nnd airlines ma industrial laboratcries having given 

Special nt tention t o  lightning are represented, and some specialized researches 

The National' ACvisory CorJdbtce f o r  Aeronnutics has for sorim tine had. 
I l 

*have P.lready boon conducted. We recommend that further attention be given to 
I I  

such research, an9 that there be included mang other matters the study of 

the optical quality of lightniag flashes,~ the nature of their blinding effect, 
. - .. 

)'and the extent to which protecticn can be given egainst bliniing by tho use 

, of windshield uaterials of various light-transnission characteriotics; the " 

possibility of acoustic shock through radio earphones, and %he extent t o  which 

.the*liability of such shock wQulh vary with the pRsticular characteristics of 
I 

tha earphones used and of other parts of the radio installation; and the ' 

'.pcseIble mechanical effects of lightning on aircraft in flighta. 
I 

(2) A ccntinuation and accentuation of research on atmospheric turbulence.' 

Here again, as in the case of lightning, direct research is difficult, but a ' 

substantial amount h e  alreaQ'been accomplished. 

thirt the existing atore of knowledge of the nature cf atnospheric turbulence, 

of its structure when its severity is at a, nlaJrimum, dnd of its effect on ,the . 
flight performaace and the control of the aircraft'should be.extended as 

We believe it inportat 



i 
- 8  rapidly as possible. It is of part,icular importance that further knowledge 

shoul3 be sought .or1 the probebili t es of assccistion of extreme turbulent?. : 
I ,  i 6 

' with predictable.neteorologica1 cc 4 Sitions, so that the likelihood of such:, e ,. 

,A; * 

, turbulence o m  itself be prediotedj The developcrat..,of rtt generally acceptable , 

I '  scale of measurein'ent of the severity of burbqlence, and of a, stanbt'd aonei- I 

~clature for the various types of. tkbulence, woulcl also,.'oe valuable as a , 

I s   possible product of .fur'tber study, i ,  It is hoped that research in this field 
M.y receive a high priority with the Weather Bureau, the National hdviaory . 
COLrmitte6 for keronautias ' and such other governmental m d  private . .  agencies 1 

as, m y  have spec<ial interest in the problen or special qualifications to .deal4 ' 

+ 

I 

~ 

'With it. 

* I (3) Methods should be aevelcped for collecting and correlating the 

1. erperionces that airplane pilots nay have with exceptional turbulence, cr 

: : I :  other .unusual atnospheric ccnditicns, It happens from time' to time thAt .a ..: 
\, .pilot, military, airline, or private, observes some exceptional atmospheric 

condition, or some exceptional effect upon tho flight ,of.the aircraft. The 

-ability 6f pilots to benefit frcm one another's oxperiences in such matters 

i s '  quite $&gofly, 3$nl,1tad to the results of'informal report: 

great value in connection with continue& research on atmospheric structure 

. 

. ,  
' 

It would be of 

' and its effect on aircraft i f  recor&;s of all such exceptional experiences 

G could bo brought into the hands of a single ngoacy, for conparison aqd the 

. developnent o f m c h  generalized conclusions as the collected mass of data may 

allow. The Nationll Advisory (Eomnittee for Aeronautics has already.na9e pro-. 

grees along this line,,with specifio reference t o  the magnitucle cf the accel- 

erations of aircraft in turbUlent.air and to the conditions noted by pilots, 
, , '  
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at the time of lightning strikes, but it w o u l d  appear that a much more extended 

ppr'ogram of collection and correlation of data would be possible. It is recom-" 

mended that this mattor zeceive the consideration of all  organizationq operat- 

ing subotantial fleets of aircraft, and of thg IJpt&al Advisory Committee'f0,r 

Aeronautics ,"which already has in existence a sub-committee on mateoroxogicd 

. ,  

6 

L 

I 

problems on which the Adminietrator of Civil Aeronautics, the Weather Bureau, 
' 

and the Army and Navy as the major aircraft-operating 

ment are #a l l  represented. 

(4) Whore piloto encountor conditions not shown 

, port for the &ea or in any forecast, 

countar turbulonca o f  what appears to 

observations should be transmitted to 

fice at the earliest possible noment. 

including those 

departments of the Qovagk. 

in the latest weather re7 

cases in which they'ea- . 
them vary exceptional inteneity, thoir 

the' nearest available Weather Bureau of-  

Not only would a bettor-established- . '  . 
, 

praotice in this particular be of assistance in correcting and amplifying cur- 

rent reports for the benefit of othar pilots and for the improvement of fore- 

casts currently being rnnde, but information received on currant turbulence con- 

. 

ditions should be of assistance' in research on the forecasting of turbulence 

I by making 'it possible to establish inmadiate correlations between turbulence 

I data m d ~ o t h e r  weather information which can be currently secured fori'the 

Pegions of reported oxcbpt ion& turbulenceo . 
> *  

' THE CIVIL URONAUTICS B O D :  

,. 

Oswdd Ryan, Member 

G. GrRnt Mason, Jr, , Member 
.. 

I '  
. I  

\\\ 

, Goorga P. B'aker, Member 
i '  

. ,  . .  
, I  



. .  
, .  

Tho following passengers were on board the a i q l m e  at the t ine of' 

the accident: 

I )  

Miss Do&hhy Boer, 106 Maple Avenue; * A?)&,don, I l l i n o i s  

.Mr. E. 0,  Bowler, 245 Ashlnnd Avenue, Wt. Lebanon, Pittsburgh, P 

Mr. IV. M, Burleson, 57 LooJc Larie Roll& Richmond, Virgiaia 

' 

, '  Mr. 11. B. Chanbars, 17 Craighoad Rond, Pittsburgh, Pa. 

Miss Mildred Chessor, Mineral, Ohio 

Dr.  Charlee D, C ,  Cole 5305 41st Street ,  N. If., Washington, D. C. ! 

Mios Naoni 00130, 3621 l?ekrlc Streot, N . W . ,  Washington, D. 0. 

Mr. A. H. E l l i o t t ,  3757 M Kinlsy Street,  H . W . ,  Washington, D. C, 

Mr. W i l l i t x i  Oarbose, U.S.1 Department of Juctico, Washington, D. C. 

I 

* ,  I 
1. 

, 

I: 
Y 

I 

Miss Evelyn Ooldsnith, 5847 Douglaa Street ,  Pittsburgh,' Pa.. 
I 

Mrs. Rose Z. &lo,  Pennsylvania Apartments, .4403 Center Avo. , 
Mr, Arthur Hollawny, 838 d.E .  24th Streot, Oklahoma City, OlrlRbona 

Mr, H. J, Hofferth, 6531 'N. Spalding, ChicaGo, I l l i no i s  

Mr. D, P. Jonoa, 1212 Lee Street, Jeffersoil City, Missouri 

Pittsburgh, Pa* 

$ 1  

Senator Iruest  E. Lundeed, 6221 29th Street, N.W., W&s!iington, D.O. 
I .  

4 .  

Mr. M. P. Mahen, 1610 Grandville Avmuo, Chicago, I l l i no i s  . - 1 ,  . 
Mr. Adolph  moo!^, 1768 Ltmiur Pime, Washington, De 0. 

Mr. Josaph J. I'emi, 213 West Ymrlset Street, Dlairsvil lo,  Pa., 

Mr. E. J., T a r r ,  1722 19th Street, N.W., Washington, D. C. , 
1 

*: 
; Miss .Marwet  Ipunor, Huddleston, Virgkiia 

, 
00000000000 I 
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IAPPENDIX 2 
In-- 
i Weqther Linlysi  B 
I 

1 I * *  * 

Qhe weather crnalysia for.tAugast 31, 1940, Xirepp3d by ~oteOrologiStS 
I 2 <;," or 

" l e  QB followe! A we& occluded' l o w  praaeure*area'waa~ loantod over the 

Lake Superior region, with ita p r i m i p n i  froht'occludod at the centor) of ' 

the aysten, becoming a cold front  of weak i n t sa s i ty  oxtonding fron tho 

central  portion of Lake Er ie  aoutksouthwootward across Ohio, whero i t  

- boccuae t o o  diffuso t o  rcnain of hny iqiortance. 

o f  

, 

There were inaicntioas 

aold f r o n t . a f  yore act ive nature running from the aenter of tho de= ' . 
? 

:* prossiou south and southwestward ncross Lnke Wichign t o  the Miesouri-Iowa' . .  
State l i n e ,  whore it also boc&ne tmo diffuse t o   be carr ied any furthore 

Ehet of I l l i n o i s  the prosouro gradient wae coq3arntivoly flat. 

cyclonic circulatiorr prevailad tnlont~ tho Coaot north 'o f  tho: Virginia. Capes 

produced by a hip$ prossuro area eituated sone distance off'  shore in  the 

Cape Cod araa, 

An anti- 

The very slug&sh circulat ion reaul t iug fron this'proasure . 

i s t r ibu t ion  and the snturated s t a t e  o f  the lower layer  was suah that a 

', wh!kmproncl low cloud deck, with cossiderable fog, was reported in a l l  sac- 

, t i o n a  of the area exteading fron the northern Snoky Mountains northoast- 0 

ward t o  tho contra1 St,  Lawrence Valloy, 

. 

I ,  The neteorologlste s toted t1ur.t while the f ronts  did not exert  a domi- . I *  

'n0tir.g influonce over tvoather conditione i n  any section southeast of the 

Lokee, tho approach of nay f ront ,  no na t tor  how woak, would contribute t o  

the ve r t i ca l  l i f t i n g  of  an air mass which was already being acted upon by 

.other forcoe such AS convergence, aerographic , l i f t ,  etc. 

,. porature d i f fe ren t ia l  i n  the horieontnl 'between Pittsburgh .md Washington, 

* :  

, 

There wan no t e w  
. ,  

*., . 
. I  
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. The t ropical  hurrictrrie which was reportod 1 rnovislg slowly northoaet- 

ward over the South Atladtic mi considered by the weather e:qerte ne be- 

ing too f p r  Z O M O V Q ~  I .   ut^ pny t i a o  during the p@iml ulhaer oonoidaration to 

bo an influencing factor,  

synopticiwoather map with upper air directions and velocl t ioe and nvnil- 

' d;. , 1 

I . I  I 
' J  . 

!Che nbove mnlyais was based ent i re ly  won a 

ab10 radiosonde dhta auporimposed. 

Venther Forocnst 8 

The following i a  the airmy forecrs t  ieoued by the Cleveland s ta t ion  
I !  
', of the U * S . '  Wenther Dureiu f o r  the period 11:30 A.M. to' 7830 I'Jf.. (XST) 

>b . 
'4 ' f o r  'tho route DotroiO to Ihabiiigtou: 4 

, t 
\ '. . 

I'Wank low pressure central  over eastern Leke Superior'and nor- . 
them Lake Michigan with poorly ,dcfinod and weak cold front  near ', . 

' Indianapolis, Grwd Rapids, and aorth westward at 7:30 A.M. Pres- 

1 ' sure  gradient i a  very f l a t  throughout this d i s t r i c t ,  Cloudinoee * 

w i l l '  increase to  broken' or  ovorcnet' to west&d of mountains with , 

. ... 
I 

' broken f i rs t  qunrtor and brolcon to overcast thmmftor .  Scattorod 3 0  

8. ehowore in nfternoon nnd eone n i l d  thundorstorms probable contral  
.. 

'Michigan, onstorn Indiana ,and wootcrn Ohio secondhalf p r iOd,  Over- 

caet Do occaeiohally Sroken clouds mountains eastward with fog d i m i -  

nighing and ce i l i ng  l i f t ing t o  6 o r  800 over higher te r ra in  &d 1 t o  

'2000 ground scat tered ahowera throwh Lrduntriins and eome mild thundar- 

i I, 

' 

. t' 

( I  " 

t 

A'. stor& li\cely in afternooh,, Locnl aretie of very l o w  to  low vie 

b i i i t y '  with fog 'slowly diesipat iag over middle and eastern ridgee 



\ 
..L 3 -  

. ., ,+. 

, first quarter but irkroving to  betQ6en 1 a d  3 i n  nfternoon hours 
* \  , I  ' I  , . .  

. , and t o  between 6 and 3 other sections. 

10 wostyara of  nouhtains. ' Winds aloft 260 to 270 degreee 20 t o  

.30 rqh.11 

The trkl forecaet issued t o  tho captain by thb Company1 

Visibrildty botwoon 6 ana 
, *  , z J'.. or. ~ , 

3 , .. .%,  , 
1 

. I  

WEiD as f o l ~ o w s :  
t 

1 
8 ,  . 

IITrip 19 forecast8 

"Wuehington t o  Pittsburgh - cruiaiiig a l t i t ude  6000 fee t ,  wind. ' 
,; I L A, ., 

I . .  260°, 10 q h ,  tonp. 66, 
/ 

i '  

Vittoburgh to Cleveland - cruieiiifi a l t i t ude  2500 f ee t ,  wind.280°, 
. \  . I  

. \I% 

~~ClcvelQnt: . I  t o  Dcjtroit - cruising nlt i tude,  4000 feet ,  wind 2 . .  
. -Y! . 

# *  

30 nph, temg, 72, 

Wvercaet to brolcen, WaahinF:ton t o  Pittsburgh, base 1500, 
1 .  

Washington are@ toll 6GOO over ridGes stop broken t o  ecatterod 

* '  Pittsburgh t o  Detroi t , ,  base 5000 lowering to 3000 in  scattored ' 

* .  
- '< 

* I  ' . .  * .  * \  

m i l d  t o  nodorate t h u n d h x w n s  atop , 

, "All turminals eantborod to  broken at 6000 lowering to 2000 fn * 

.thuniAorotorme, v i s i b i l i t y  unlimited, lowering to  3 in etorns signed 
' . '  # *  

a .  I 1 ,  

, . . .  ' .  I .  

a .  Coons . ., . Pittsburgh . 12: . .  30 p.m. 11 
* * *  . 

' 1  The eoquence weather re2orts and forscFste available t o  Captain, 
I 

I .  

Saroggins at . the  time of scheduled .departure, 1850 . . P.M. . .  (EST) and . .  
I 

I clearkncs, 0 '  were as followst > I  .. 
* * ' I  ' (  ' 

1 .  ~ 

% .  0 
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! 

/ -  
''\ 12:35 p.m., EST - Washington, DOC,  C (satisfactory f o z  f l ight  under 

contact f l i ah t  rules) Ceiling estimated 1400 feet  overcast lower broken ' 

4 
\ e. 

ten:. 78, dekoinf 74, wind StV 6, d t i n e t e r  sett ing 30.03r 
L 

Ifrederiok, Maryland, Special observation. Yv Ceiling estimated 900 

feet  , overcast lower bro!ren clouds , v i s ib i l i t y  6' miles, 

dewpoint 74, wind WSW 7, 

Pront Royal, VEL. Ceiling eatinated 8500 fee t ,  hi& 

l igh t  rain, temp. 78; ' 
, $  ' *  I 

broken lower broken 

clouds , v i s ib i l i t y  unlimited, pressure 1016.9 nillibt%l'b:, tebp, 80, dewpoint 

" 73, wind N 3, altiiaetor se t t ins  30.03, scattered cliuds at 2000 f ee t ,  thunder- 
( 
$, 1' ' ' 

heads 'all quadrant 8. ' 

Martinsburg, W. Va. special observation, 6 Cailing estimated 3800 feet  , 
\ .  

' : E' 4 
! overcast lower broken clouds, v i s ih i l i t y .7  miles, pressure 1017.3, temp. 74, 

dewpoint 71, wind NW 8 , altimeter sett ing 30.04,' 
. .  

' Elkins, W. Va. Ceiling oetiaated 4000 fee t ,  overcast lower scattered ' I 

~ 

\ ,  
Clouds at 800 f ee t ,  v i s ib i l i ty  6 ni les ,  l ight ground fog, prewsure 1018.3 

' mii l ibs rs ,  temp, 63, dewpoint 66, wind SE 4, 'altitleter sett ing 30,11, west 
> 

. I :  

. *  ri&e obscured. 
I 

, I '  
, I  I 

' ' Middletown, PEL. Special okisekqtion. Cailing eetinated 1200 feet, . I  

,t '. 

8 : overcast', v i s ib i l i ty  5'hiles,  i ight  f o g ,  proesure 1016,9 ni l l lh rs -#  tenp. 78, 

dewpoint 71, wind WMJ 10, a l t d e t e r  setting.30.02; lower sdattered clouds at 

, 800 feet. I '  

A "speoial obserjation!' i s  bne taken between, regular reporting times, 
Its purpose i e  t o  repo&t a b p p t  and extensive c h w e s  in theaweather. 
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, I  i 
Harrisburg, Pa, C '('Satisfactory f o r  f l ight according t o  cantact flight ' 

. .  
Cei l i a i  estimated 1000 f e e t ,  over&& lower scat tered clouds at 800 

'temp, 72,' 8ewpoj.nt 72, win'b N\(r 3; d t i n e t e r  ae t6 iw  30;02, 
! * ,  1 

Oove Valley, 'Pa, Specid Obsm?&ion, Ceiling 3000 f e e t  , ,overcast 

lower broken c l o d s ,  v i s i b i l i t y  1 miles, prois& 1017,6 millibars, temp.* 72, ' 

dewrolnt 68, wind nisaing, d t i n e t e r  s e t t i ng  30.07, overcast at 6500 fee!, 

I 
, ?  

Buckstown, Pa, Special oboervation, Ceiling' estimated 7000 feet , 
0 ,  

OVQraaBt lower 'ecittered clouds at 2000 f e e t ,  ' v i s i b i l i t y  7 miles, preoeure 

1017.3 millibars, temp, 70, dewpoint 64., win& S 3, a l t i n e t e r  uettinEi; 30.12, 

breaks i n  ovorcaat, 

\ 

\ 
a *  I )  

I 

*Pittsburgh, Pa, C i s a t  isfactory fox ki&t hccokding t o  contact f l i g h t  

ce i l ing  estimated 2500 f e e t ,  overcast thin . - .' 

9 

I ru les )  Srecial  otperva,tion. 
.. 

l'ower broken. clou&s, v i s i b i l i t y  4 milos ,  light rain shower, light 6ao1:e, 

g'preesure 3017.6 millibars,  tern?, 69, dowpolnt 66, 3ind "w 2, alt imeter 

' 

I 

eet t ing 30,07,, 
3 8 .  

East Liverpool, Ohio, 'Cei l inc estinatod 3600 f e e t ,  hi& and lovfor broken 
' 8 

, clouds, v i s i b i l i t y  4 nilee ,  hazy, pressure 1017.3 n i l l i b m a ,  temp, ?4, dew- 
- .  

pnint 68, wind S 4, altilneter eet t ing SO,05, 

Cmbridge, Ohio, Oeiling oetinated 2500 fee t ,  broken lower broken clouds 
. I  . ,  

Vis ib i l i ty  8 miles, preesuro 1017.3 n i l l i ba r s ,  temp, 81, dewpoint 66, wind 
i 

7, dlt inotor  se t t ing  30,05, 
% .  

Napon, Ohio, 0 (sat iefactory fo r  f l i gh t  according t o  contact f l i g h t  
4 

, rules)  Oei l iw  unlimited high broken cloud6 lower saat tered clouds at '3600 
, 

fee t  v i s i b i l i t y  unlimited, pressure 1018#0 n i l l i b m a ,  'tenp, 79, dewpoint 60, 

wind SE B., a l t fnotor  ao t t ine  30.08, * 

e .  



.- 

Clevelan9, Ohio. C( satisfactow for flight accorairy to con-' 

tact flight rules) 

visibility unlinited, pressure 1017.6., nillibars, temperature 79, dew . ,  

Ceiling unlimited scattered clouds at 8000 feet, 

, point 62, winh SSW 2, iltimeter setting 30.06* .,L L . 

2 ..>.< or 
The lr36 p,m. weerther eequenoe may have been BvRilf?bie t o  Captain ' I  

' ', *: 

Scroggins prior 'to departure from Washingto'n, since the departure of the I *  I 

,trip vas delayed, or he m y  have obtaineel the weather data froq this 88- 

quence by listening in on the Washington radio r w e  frequency. 

Washington, D. C. 0 (satisfactory for flight according to: ' 

' contact flight ru les )  , 

* broken ciouds, visibility 6 miles,. light rain shower, pressure 1016*3 

1 4  inillib~s, temp, 76, denpoint 72, wind sol 10, altimeter setting 30.00, 

Ceiling estimted 1500 feet, overcast lower 
' 

I 
1. 

Frederick, Md. Ceiling estimated 1000 feet, overcast lower , 
, I  

,I* , 

* ,  broken clouds, visibility 1 4 2  miles, light thunderstorms , moderate' , . ,  

' rain, light fog, temp. 77, dewpoint 75, wind SW 12. , 

Front Royal, Va. ' Ceiling estimated 2500 feet, broken clouds 

lower broken clouds, visibility unlimited, light rain showers, pres- 

sure 1015,6 millibars, temp. 76, dewpoint 74, wind calm, altineter 

* setting 29.99 

Martineburg, I. Va. CeiliIq estimated 6000 feet, broken oloude, 

' I '  lower scattered clouds at 4000 faet, visibility 7 

1016,3 nillibare, temp. 78, dewpoint 70, wind "lo 

ting 30.01. 

Zlkins, W. Va. Ceiling estimated 6000 feet, 

8cattered:'cloude 

. millibars, tenp. 

Middletown, 
, .  

. 

at 800 feet, visibility 7 miles, 

nfles, pressure ' 

4, altimeter set- 

overcast lower 

pressure 1017.6 

72, devpoint 63, wind SI3 4, altimeter setting 3D..10r, 

Pa. Special 'observRtion. Ceiling estinated 1200 *.I 1 

I /  
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.' feet,  overcast lower broken clouds, visibility il'miles, light ,rain 
b i '  , .  . .  
ehoner, light' fog, pressure 1016.9 millibars,, tenp. 72, dewpoint 70, . .  . 'I 4 

'. < 
I .. 

wind WW 12, altimeter setting 30.02, conditions extrenely variable. , '  
+ A '  

i Harrtsburg, Pa. 1 (eathfnotory fog klilfYDI: under inetrumeht 

' gl&ght &es) Special observation tjdren at 1:37 pornr , ES2. 
4 ,  

Ceiling. 
9.. I I 

\. estimated 800 feet, vmiable overcast, visibility 1-114 miles, V&- 
' I '  .. 
' ' able light thun9erstorn, heavy rain shower, 'pressure 1016.3 millibars, 

', \ 

' 

' 

temp. 72, dewpoint 71, wind S3 5, dtimeter setting 30.01 . I .  
I .  

Cove Valley, Pa. Ceiling estimated 3000 feet, overcast l o V w  

broken clouds, visibility p miles, pressure 101'1.3 millibars, tempr 

b4, dewpoint. 68, vrina calm, altimeter setting 30.06, overcast at -9 

6500 feet. L 

., 

I 
I 

Buckstown, PA. CeilSng estinrtted 7000 feet, high overcast lower 

broken clouds, visibility!* miles, prossure 1015.9 millibars, temp. 

74, dewpoint 64, wind SW altimeter setting 30.09, lomer,overcast 

to the east, 

1 

1 ' 1 .  
t Pittsburgh, Pa. 0 (sstisfnctory for flight, according to con;tact 

Ceiling estimated 2500 feet, .overcant thind lower broken flight rulee) 

visibility 4 miles9 light' 'thunderstorm light 'rain shower, light smoke, 

pressure 1016.9, texzp. 68, dewpoint 66, win& Nm 9, altimeter setting 

30906i overcast at 6000 feet .  

I 

, 
Bast Liverpool, OhYo. Special observation. Ceiling estimated 

1 

! 4000 fset,  high and lower broken clouds, visibility 4 miles, hazx,: - . 

pressure 1016.9 millibars, tempr 77, dewpoint 68, wind N.rp 4, alti- . 

,.meter setting 30.04, wind shifted from the south at 1:35 pan. 



1 CarnbriQe,' Ohio. . Ceiling estimated 3000 feet., 'broken clouds, 

visibility 9 miles, pressure 1016.6 millibes, temp. 80; dewpoint' 63, 

wind WNIR 10, altimete~ setting 30.93. * . L A '  

2 .>. Ot 
Akron, Ohio. C (satisfactory for'fl3,ght acoording t o  contact , ' 

* /  * 

' flight rules) 

tered c1ou;ls at  4000 feet, visibility unlimited, pressure 1016*3 

millibars, temp: 81, dewpoint 49, wind PS 4, altimeter setting 30.02. , 

Ceiling unlimited, high scattered clouds lovi6r scat- : 

, 

, 

" 

Cleveland, 5hio.  0 (satisfactory for flight according to co 
) I (  . 
' tkt flight rules) Ceiling; unlimited, clear 'vieibility unlimited, , 

I ,  

. ' pre8eui.e 1016.3 millibar8, fernpi 83, 'dewpoind' 66, wind 8SV 7; alt l  





. .  
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. * .  ' * .  AppTJTJmix;x?'3: , ;: :. 
.- \\ 

.:.. *,. . . . . "., . . 
Bndio logs for Pennsylvania-Contrp.1 Airlines reveal the .following , (  - 

(6 L ' *  

infornation in connecticn ojith the operation OP WiprJ29 cf AuggIst 31: 

'\, 2:02 p.m. u Pittabure;h . I  groupd' . .  statio9 called Trip '19. No acknow- 

hgnent. Pit tsbyrgh repeatod the flight plan * which ,. h d  been approved, 8 ,  ,. 
\ '  . 3 ,  . a  

0 .  
' r '  . Y 

- \ '  
, , \  - t .e 

# .  

, .  

.. . > ' I  

' ,  1 .  .' 

>L . 
1 .  

'\h> . ,. . for this trip. 
; :  

2:08 p,no .. Captain Scroggins to Pennsylvania-Central .. ,Airline.& , , v i  

, .+ I , 

ground station, Washington: "Have R mechanio coma out q d  turn o w , o i l . ;  ., .. . 
5 ,  

' I  

, ,  filter." Reply: %3K will. do." 
' C  . .  

2:23 p.mo ,- Aircraft to ground station, Waghington: "Trip 19 left t ,  

. . a t .  

,I .. : I ) .  I ,  . .  - 
the ramp 2:18 off the 'ground 2t21. If Acknowledged by @ow8 .. station I .  

.. . 
2:24 porn. 

I .  

2:31 penr .. Trip 19 to ground stationi ITrip 19 Herndon 1 fan narker . ,I . *  * . ,  . .. . .. ... , .. , a  

* * ' ', ., 
climbing contact.11 He gave h i s  first tiepartwe from r a p  

, '  ': 1 .  . 
6 s  . 3 1.. , .  

at Washington: 

Acknowledged.' 
1 d ,  , a  ' 3 , ) .  * , '  . ,  I 

"Trip 19 first time leaving ramp 2t02 returned ab .. . b 2:07.n 1.  

. .. , . "': e :: 

. .  I 8 .  

9 .  

, ... . r *I ". * * . .,. . . 
9:03 pomo~ w Ground stations nts Pittsburgh and Washington called ''; I ' 

Trip 19. No acknowledgment .' Pit ts'burgh broadcest to Trip * 19,: . ,  %leared 

Whshington boundary to Scottsdale cruise 6000 Sccttsdale at 4000 no delay 
, I  : 3.. I , . , I . ,  ( 4  ,,.;: ,( , .  I$ #,I ;, , . '. 
' 

I .  

. I  

expected traffic Trip 42 depairted Pittsburgh 2:59 cruise * , I  5000.11 , 
6 .  

g:,l.O. pin., - Pittsburgh grow& stntion to Trip 42: HIf you see Trip 19 
I 

on the way give us a call;I1 
. *  . .< .. A .. I 1 ,  

, I  
t .  

j3:14 p.mo - Pittsburgh called Trip 19: VCrip 19 advise your passen- .. 
I 

i 
gers you will change ships at Pittsburgh." Not acknowledged. 

i 



I 
3:24 p.m - Pittsburgh grodnd station to Trip 19: "Trip 19 cleared 

Prostburg to Pittsburgh tover circle field at 2500 feet before landing "d 

look for 1icht"and will broadcaot it' on rhge .  

o e r  to ni(r;~n~ ' d  :,freq&nay a 'ai give me a"oa11.11 ~ 4 a t  a c b o w l d ~ e ~  ' 

' .  - . !  
AoP23& broadcast it. Aleo 

I I .  2 1>.. Ot , 

. *  
'* 3:39. p.m. 1 Pit&biwGh ground station' to Trip 19:' IlTrip.19 switch 

over o n  battery aJko:'Cha&p transmitter an9 try wbstern b y  frequency and 

night frequency,lf Not acknowledged. 

western day and night' frequenciee. 11 

L tione to Trip 19. Not acknowledged. 

. .  
Pittsburgh to Detroit: ' "Stand by on- 

Pittsburgh repeated t i e  a?& instruct- 

1 .  .' 
' 3:39 pen. - Pittsburgh to Trip 19: "Trip 19 C k e  over to batteries 

' 
ah& try changini your trahsmitter to western day &d hight 

I Not acknowledged: ' 

3:41 p.m. - Pittsburgh to Trip 19: Illtrip 19,Pittsburgh ?Gather ' 

' 
.a:& p.m. e8ti'nrrted high broken lower broken oisSbillty 4 . m i h  smbke S3 10 

' t  . .I. 
I .  

' ' ALTM 3000 scattered 25OO" . Nc t 'acknowledged. ! h e  abov'e 'message W&a repeated 
1 * '  I . .  . I  6 . .  

' :  I .  $.ti0 Trip 19. Not aaknbwledgeb. 
1 

. .  3:44 p,n. - Pittsburgh to all ground stntionst IlSueyend traffic and 

operation's for' t ine &ing.ll ' , I  , 
b .! 

3.:48 Pam,. 9 PI ttsburgh to Airways Radio RMg0 Station8 IIAirwwe broad- a 

. *  . .  . .  
'east clearance on BLV.ll Reply8 ~ l O K ' w i l l  'iio. * 

c I .  

4:04' porn.- '- 'Washingtbn to Trip'l9: Repeated 3:s weather ~equence, 
. .  

4 .  ? . .  
0 , .  

. #  

Not acknowledged. 
' .  , ,  

4:04. porneb -. Pitteburgh broabaet complete 'weakher sequence to T r i p  '19. 
.; 

a I .  

* . .  I s  . :  : 

I . . .  I , . .  

Not aaknowlsdgid: ' \ . . *  

1 . I ) .  4 
I I .  : i , *  

\ . .  L .  
' e .  

1 . '  



- 3 -  

4:Oy yon., - Pittsburgh to Tri2 19: ItA ship south of the field about 

4:02 at abcut 3000 circleq then turned s&th into the overcsstrtl 

4127 p.m. SittsburpEh t~ Airmys at Pittgbur&(;, c IA  I 1tAirwaye"advise all'."' 

ships coming &to Pittsburgh at the pilotla di'scretion until we hear'frorn 

PCA ?rip 19.11 
\ 

-. 
9:22 p.m - Pittsburgh called Trip 19. Not acknowledged. Pittsburgh 

I 

to Harriaburgt "Did you hear Trip 19 call Harrisburg: tlNo.lt , '  
. I  Harrisburg called Trip 19. Not acknowledged. \ (  

' ;  
6~23 panr - Pittsburgh to all stationat IIResume normal operationls 



I 

* I 


