
SL?ret'ir$ Ropcr today ,-.ade publ ic  t h e  r e p o r t  of  the  Accident Board of 

t h e  Bureau of  A i r  Coxuerce i n  connection wi th  t h e  f a t a l  a i r  l i n e  acc ident  

near  C l i f t o n ,  Pennsylvania ,  on Nzrch 25, 1937. The r e p o r t  i s  as follows: 
. ~ ~ . . .  

0 REPOiiT OF 'iFE ACCTDFXT BOAIID 

Stxtement of probable  cause coricerning an acc ident  which 
occurred t o  En a i r c r a f t  of Transcont inenta l  and Western 
Aiy,  kcorgora ted ,  near  C!~iftZn, Pcnniylvanin,  on 

?:arch r 5 ,  1937 

To the  Sec re t a ry  of Comerce :  

On ?:arch 25, 1937, a t  about 6:43 p.::,., a t  a po in t  near  C l i f t o n ,  Eennsyl- 

vania ,  approximately seven riiiles west-so-it imest of the  Allegheny county m n i -  

c, iFal A i r p o r t ,  P i t t s b u r g h ,  an a i r p l a n e  of T!nited S t a t e s  r e G i s t r y ,  while being 

.~ ~ ~.. , . ~  . .. 

operated i n  scheduled i n t e r s t a t e  opera t ion  ca r ry in& nail, passengers  and ex- 

p r e s s ,  met w i th  an acc ident  which r e s u l t e d  i n  death t o  a l l  persons on board 

and the  complete dss-tnict;.<>,n of t.he a i r c r a f t .  0 The p i l o t ,  l?. I,. Eohnet, hel:l a Pe3erril t r a n s p o r t  p j . lo t ' s  l i c e n s e  and a 

s c h e h l e d  a i r  t r a n q m r t  r x t i n g .  I!is l a t e s t  phys i ca l  examination, taken on 

Ssptepiber 25, 1936, showed h i rn  t o  b e  i n  good physical cond i t ion .  H i s  l i c e n s e  

and r a t i n g  :':em rcnewnd on  SeDte!::ber 3.2, 1936. The eo -p i lo t ,  11. E. Warwiok, 

h o l d  a Fe.deral t . ransport  3 i l o t ' s  l i c e n s e  and a schedaled a i r  t r a n s p o r t  r a t i n g .  

His l a t e s t  phys ica l  esaniiiatic.n,  taken cn Cjctober 5, 1956, showed him t o  be 

i n  good phvsical. condi t ion  an6 hlis Zcer .se  an& r:tLing were renewed on Octpber 4 

._  16, 1.536. The t h i r d  mecrber of t h e  c r w  wa3 Stewardees r0rj.s Iiamons. Passen- 

s 
eers on board were as follows: 

3. J .  Fleming 
K.ansas C i t y ,  Xisaour i  

c .  R. r m e r s  
Kansas C i t y ,  I f i ssour i  

H. IIemmn 
E M m r  s t , I11 i n @  i s 

::is; Xary Black 
New York, N .  Y .  

Kiss Frances  Reed 
New York, N. Y. 

I!. E a x l i  
Chicago, I l l i n o i s  
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This  infor imt ion  ' m s  r a t  rpiported t o  t h e  Aiwisr Control  o f f i c e  :;t ?i . t tsburgh 

o r  t o  o t h e r  ope ra to r s  u n t i l  d t c r  t h e  accif ient  hiid occurred. 

The f i rs t  p o s i t i o n  r e p o r t  frotx Flj.Eht 15-A n f t o r  departl ire f r o n  Coinden 

a t  4:15 p.~"., s t s t i a  th.2.t t h e  fl.i&t; had pzssod rr isburc;  n t  5 : 0 6  :>.,a. a t  ':I] 

a l t i t u d e  of  4,000 f e e t  and xv:s f l y i n g  wi th  t h e  ground j.n view. 

t i o n  r e p o r t  p l x e d  the f l i & t  over  t h c  south ?.cg of t h e  Rell.efonte r::nge at 

5 : 3 5  p.n. a t  :?n a l t i t u d e  of 4,000 f e c t ,  f l y j ~ n z  by instr.umsnts p a r t  of th,: t h e  

and making ii ground specd of 110 x i l c s  p e r  hour. The f l i rcht  repor ted  i t s  pos i -  

t i o n  a s  over  t h e  nor th  lin, of the  Nckstowr. r:idio ra:ii:e at  5:51 p.:~., st , i l l  

f l y i n g  n t  an a I . t i t ude  of 4,300 ??.::tit 2nd :In "lnstrumn.t:;,  ?;oderate ice" .  Other 

evidence ind ic i : tes  t k ? t  tL f l i g h t  7;~':s I.c bnb1.1lent :,ir :It t h i s  til%. I n  t h i s  

co!m:ini?atien th i :  p i l o t  cstJ.r.nt*J h i 3  ,?.rriv.G t i r : L  ovc r  P i t t sbu rgh  as 6:25 p.m. 

He Was then advised by thi. ny {?rowid s t i ' t io i i  r:t ? i t t sbu r@i  t o  clinb t o  8.n 

a l t i t u d e  of 5,000 f c , : t  ?.22 ::in ti:-:t ::l.titudi: u n t i l  f u r t h e r  d v i c e ,  due t o  

t h e  presence i.n the v i c i n i t y  of ': stbound ~ ~ ? . r p l a r , c  fro!, I!{ ,infitor,. Tile ncixt 

m.:ssapic: r cce ivcd  fron t h c  p i l o t  s t a t i d  t -t lx w:s a v t r  t h e  cony of sil,:.nce 

( P i t t s b u r g h )  z i t  6 : 3 3  p.m. ::nd V K . ~  in{; ou t  t ti. m.st 1 

t h - i s  time t lLc  company gounc! s t :~ l t i on  { F i t t n t u r g h )  i n s t r u c t c d  thz  p i l o t  t o  r:ii~ke 

a nornial appraach for lw3i; ig  m 3  ndvisi:! h i ;x  -tk;.t t h e  west.bound nirplnnc f ron  

Washington h i d  landed and t h a t  T.'Z 3-1 i z h t  6 ,  e-s tbmnd,  h::d crosced WolLsburg 

(npproxinately 30 I K i l c s  :vust-so:.:tkvt:st o f  t h  : i i r ? o r t )  a t  6 :  302~ p.;~. a t  3,000 

f e e t  and woul4 n p y r o m h  t h e  a i r p o r t  a t  2,520 f e e t ,  raI.nt:iini:y; J isu7. l  contac t  

with t h e  ground. '!Jci;r!thor ? . n f o r x t i r m  f g r  I. :Ling w:s :il.so ,"iven F l i g h t  15-A. 

I n  acknowledEient, t h e  f l i g h t  s t r ! ted ,  " Y T i l l  go out  oil west l ~ e &  Pittsburgh beim 

and COD.;: k1 for n lmd i?g i t .  Th i s  wns thi: l a s t  coixuniccition. with t h e  f l igh t .  

The next posi- 

T k  nkxt d e f i n i t e  record of the f l i g h t  i s  over  I:. p0ir.t npproximltcly e i g h t  

m i l e s  west-soutlmY.!st o f  Fi t t sbu rgh .  

through t h e  ove rcas t  and W C . ~  r e tu rn ing  towird t h e  a i r p o r t  bancath the  overcast .  
7 3 1  

The a i r p l w c  had nadc n t u r n ,  descended 
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The p i l o t s  of eastbound TWA F l i g h t  6 ,  d i r e c t l y  on course,  a~pproaching P i t t s -  

burgh from t h e  west and f l y i n g  visual.  contac t  a t  on a l t i t u d e  of 2,000 f e e t ,  

saw F l i g h t  15-A f P j i n g  d i r e c t l y  ahead of them e t  a n  n l t i t u d e  of  approxiciotely 

1,700 f e e t .  A few soconds a f t e r  s i g h t i n g  F l i g h t  l5-L, t h e  p i l o t s  of F l i g h t  6 

noted t h a t  they wore r a p i d l y  over tak ing  t h a t  a i r p l e n e  2nd reduced t h e i r  spccd 

i n  o r d e r  t o  allow it t o  land first.  A t  the s<me t i z c  t h e  p i l o t s  of  F l i g h t  6 

noted t h a t  t h e  a i r p l a n e  chead was j.n e~ s l i g h t  nose-high a t - t i t ude  rri.th t h o  wings 

i n  2 ho r i zon ta l  pos i t i on .  They next  notcd th2.t the  l e f t  wing o f  the  a i rp l ane  

ahead dropped s l i g h t l y  and recovered,  then  thi; r i g h t  wing droppzd s l i g h t l y  and 

recovered. The l c f t  wing then dropped aga in ,  cont inuing t o  a v o r t i c a l  p o s i t i o n  

o r  s l i g h t l y  beyond and the nose w s  scen t o  drop. ,pit t h i s  time it wcs evident  

t h a t  t h e  ?.irplane was out  of con t ro l  rand i t  fo l l .  to  t h e  ground i n  a sp in  t o  t h e  

l e f t .  T h i s  d e s c r i p t i o n  of t h e  f in7 . l  r:cxcuvers of t h e  c~.irplanc i s  corroborated 

by seve ra l  w i tnes ses  03 the ground. Tho a i r p l m e  d id  not  ca t ch  f i r e  on impact. 

An examination of t h e  wreckage f c i l o d  t o  i n d i c a t e  nny s t r u c t u r a l  f n i l u r e  

i n  t h e  a i r  of the  a i r p l a n e ,  engines ,  p r o p c l l e r s  o r  c o n t r o l s .  No r e l i a b l e  ind i -  

c a t i o n s  could be found i n  the  p i l o t ' s  cocipcrkmnt t o  e s t a b l i s h  the  p o s i t i o n s  of  

t h e  var ious  con t ro l s .  iLn e x m i m t i o n  of the  conponerts ,  however, i nd ica t ed  t h a t  

the  landing  gear  was i n  the  down posi t ior . ,  t h e  l a sd ing  f l a p s  were i n  t h e  up posi-  

t i o n  and t h e  e l eva to r  and rudder  t 3 b s  were i n  t h e i r  n e u t r c l  pos i t i ons .  The ev i -  

dence i n d i c a t e s  t h a t  powcr i'ics not  app l i ed  t o  e i t h e r  cnginc during t h e  descent  o r  

a t  t h e  t i n e  of  impcct. 

th7.t t h e  a i r p l m e  d i d  n o t  s t r i k t  high o5s t rEc t ions  i n  t h e  icnedi:ite v i c i n i t y  of 

the  ccc ident  i n d i c l t e s  conc?.usivo!~y th2.t t ho  descent wi:s p r n c t i c a l l y  v e r t i c a l .  

liotn p r o p c l l e r s  werc found wi th  thc; engines .  The f a c t  

The e x m i n a t i o n  d i sc loscd  7 considcrnble  r,-,ount of i c e  on v m i o u s  p a r t s  o f  

the  a i r p l z n c .  The top  of t h L  rudder 2nd the  t i p s  of t h e  s t c b i l i z e r  had d e p o s i t s  

of  about one inch.  F'r?.@ents of i c e  were found on t h e  de- icer  which p r o t e c t s  

t h e  lead ing  edge of the  v e r t i c a l  f i n .  The r:.nnner i n  which tho airpl :me s t ruck  

7021 
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made it  i,riiposs'ible t o  doterrcine how ~ u c t  i c e  had beon deposi ted on the  enter- 

ing  edges ,znd t i p s  of the  wings. Hoavy d e p o s i t s  of i ce  !vera found along the  

lower forward edges of both a i l e r o n s .  The depth  o f  t h i s  i c e  was irrqplar nnd 

var ied  frori a maxj.muv. of 14. inchcs.  

An a n a l y s i s  of t h e  evidence le r !ds  t o  the  opin ion  t h a t  t h i s  f l i g h t  was 

proper ly  disp?tched out  of  PTewcrk 2nd Ccmden. The ?Tnited S t - t e s  Wcathor bureau 

t e r r i i na l  f o r e c a s t  i nd ica t ed  i c i n g  cond i t ions  i n  t h e  c louds  but  t h i s  d id  not cp- 

pear hazcrdous as t h e  top  of the  ovorc3st  was below 9,OCO f e e t  and the  c e i l i n g  

and v i s i b i l i t y  under t h e  overcas t  a t  P i t t s b u r g h  were d 6 f i n i t e l y  above tho m i n i -  

nuns prescr ibed  by t h e  DeDort1::ent of Coxnercc for descending down through. I n  

a d d i t i o n ,  TK9 F l i g h t  2 ,  leciving P i t t sbu rgh  for Cnaden r r t  4:00 p.c:., climbed to 

an a l t i t u d e  of 5,030 f e e t  on l ezv ing  P i t t s b u r g h  and flew a t  t h a t  a l t i t u d e  and 

r e p o r t e d ,  "No j ~ c s " .  

There i s  riotking in t h e  evi6ence t o  ind ico te  t h r t  t h e  p i l o t  was apprehensive 

a t  t h e  time he  repor ted  over the  coni: of s i l m c e  a t  Vi t t shurgh  a t  5,OCO f e e t ,  al- 

though he had encountcrcd no, iernte  i c i n g  and tu rbu lcn t  a i r  i n  tiie v i c i n i t y  of t h e  

no r th  l e g  of the  Euckstown rad io  rzngc. Xo d i f f i c u l t y  was repor ted  wi th  rad io  

r ecep t ion  a d  t r c n e n i s s i o n  2nd had he been concerned :It t h i s  p o i n t ,  hc had s u f f i -  

c i e n t  f u e l  a d  o i l  and could hove roquutsted clc:ir,mce, v i a  r a d i o ,  t o  Colunbus, 

Ind ianapo l i s  o r  ClevelcrA, a11 of wliic:h had kigrher c e i l i n g s  and v i s i b i l i t i e s  

th?,n P i t t sbu rgh .  :???ether n o s t  i f  t+.e i c e  fouxd on t h e  airpl:-.ne wss pickod up 

enroute  o r  whi ther  the  r a j o r i t y  of i.t w s  denos i ted  while  t h e  - , irplano was de- 

sctnding froci 5,000 f e c t  for tlic v i s u a l  ,?,pproach t o  the -2irport i s  n o t  !mown. 

However, t h e  tezper - tures  a t  t h o  t ir :c were such t h a t  cny i c e  already 3,ccunulated 

on the  airpl.zne i'iould not have Tielted during t h c  d e s c e r t .  I n  t h e  45 1-inutes  

preceding t h e  ziccidect , two o t h e r  a i r p l a n e s  descended through the sa%? overcas t  

2nd ;Ilt!iough they hqd ?.ccwmlated considerab1.e i c e ,  e f f e c t e d  t h e i r  l a d i n g s  a t  

P i t t s b u r g h  without  undue d i f f i c u l t y  . 
7321 
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ThC? evidence, however, seens t o  d e f i n i t e l y  i n d i c a t e  t h a t  i ce  forf ia t ion 

on t h e  n i rp l ane  was a prodoninant f a c t o r  i n  t h i s  a c c i d e n t ,  al though severa l  

supplenental  f a c t o r s  wore necessory t o  produce s e r i o u s  r e s u l t s .  

The wings of t h e  a i r p l a n e  were p ro tec t ed  by rnodern de- ic ing equipment 

which extended along t h e  en te r ing  edges t o  wi th in  approximately th ree  f e e t  of  

the t i p s .  Sone t h r e e  yea r s  of succcssfu l  se rv ice  o p e r a t i o n  i n  connection wi th  

the  p a r t i c u l a r  type of  a i r c r a f t  involved ind ica t ed  t h e  3dequacy of t h i s  equip- 

Kent. I n  tho  f l i g h t  i n  ques t ion  it is ,  t h e r e f o r e ,  c e r t a i n  f rom the  moun t  of 

i c e  found on o t h e r  p a r t s  t h a t  c propor t iona l  amount w a s  deposi ted on the 

wing t i p s .  This  a lone  w a s  not  s e r ious .  I t  r.mant t h a t  a f a s t e r  t han  noma1  

r , : in inm a i r  speed r u s t  be maintained.  The i c e  on tho e n t e r i n g  edges of  t h e  

a i l e r o n s  w e s  nn unusual condi t ion  and it was not  u n t i l  a f t e r  t h i s  acc ident  t h a t  

a few o t h e r  such i c i n g  experiences cane t o  l i g h t .  It i n d i c a t e s  t h a t  the  a i r p l a n e  

w a s  f l y i n g  through tu rbu len t  n i r  n t  t h e  sane t i n e  i c i n g  cond i t ions  e x i s t e d ,  a s  

the  en te r ing  edges of the  n i l e r o n s  are somewhat p ro tec t ed  by the  wing when a t  or 

nenr  t h e i r  n e u t r a l  p o s i t i o n s .  

i c i n g  made abnorrial use of t h e  z i l e r o n s  necessary i n  maintaining l a t e r a l  b d a n c e  

and f o r  t h i s  

per iods ,  The only  way t o  reduce the  m g n i t u d e  o f  t h e  aerodynamic overbalancing 

f o r c e s  c rea t ed  by such nKLeron i c i n g  i s  t o  reduce t h e  f l y i n g  speed of t h e  oir-  

plane.  Since the  a i l e r o n  con t ro l  syste:n was such t h a t  a i r  f o r c e s  a c t i n g  on the  

a i l e r o n s  were t r n n s n i t t e d  through t h e  c o n t r o l  system t o  t h e  c o n t r o l  wheel, over- 

balancing from any cause could only  be overcolle by a p p l i c a t i o n  of  phys ica l  fo rce  

t o  the  con t ro l  wheel by thc  p i l o t .  w i t h  both "ling t i p s  and a i l e r o n s  i ced ,  the  

p i l o t  w a s  confronted w i t h  two cond i t ions ,  one r e q u i r i n g  an increase  of speed 

f o r  s a f e t y ,  the  o t h e r  r e q u i r i n g  a decrease of speed t o  keep con t ro l  f o r c e s  

wi th in  h i s  own phys ica l  a b i l i t y .  
7921 

It i s  u l s o  poss ib l e  t h a t  d i f f e r e n t i a l  wing t i p  

reason they  were he ld  o u t  of t h e i r  n e u t r a l  p o s i t i o n s  f o r  p ro t r ac t ed  
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The p i l o t  epperent ly  found i t  d i f f i c u l t  o r  inpossibl: ; ,  however, t o  1. 

n iaintein a speed ever. as high a s  lie would under norrial condi t ions  because of 

t h e  heavy c o n t r o l  f o r c e s .  The nose-high a t t i t u d e  of the a i r p i a n t ,  which w e s  

no t iced  by competent wi tn-sses ,  d o f i n i t e l y  e s t a b l i s h e s  an unusuzl ly  slow speed. 

Under these  cond i t ions  it would r t q u i r e  only  z re1::tively s l i g h t  atr:issphr:ric. 

I dis turbance  t o  throw the  a i r p l r n t  o u t  of c o n t r o l  and i n t o  the  rniineuver which 

1 

it executed. 

I n  a r r i v i n g  a t  î  conclusion,  a f t e r  an a n a l y s i s  of  the  evidcnce z v a i l c b l c ,  

i t  does not  appear t h a t  th(; m c i t e n t  w::s due t o  n?echnnj.cul. f 8 i l u r e  o r  t o  a 

f a i l u r e  of t h e  company o r  crew t o  ope ro t s  o r  nzoignte  t h e  oj.rplane i n  occord- 

ance w i t h  p reva i l i ng  rules m d  p r a c t i c e s .  

I t  i s  the  opinion of t h e  Accidcnt Board that tho  probable cause of t h i s  

acc ident  w n s  ?. heavy nccw;ul,?.tion of i c e  on t h e  airpl .rnc wing t i p s  and n i l e r -  

ons which rendered t h e  ,?irpl:ine uncontroll .able.  0 
-0- 
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