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REPORT OF THE CIVIL AFRONAUTICS BOARD - .

Of the investigstion of an accident

involving civil aircraft of the United

States NC 13359, which occurred near
Charleston, West Virginia, on April 16, 1941. .



CONLICT OF I..V=STIGLTION

AN zaccideﬁt iIlVOlVi;lfj, vireraft HC 13359 occurred in the
vieinity of Cherleston, ".est Virginia, -Li.J.l 16, 1941, about
1j:3% p.m.: (EST), vhile the sireraft wes operating in scheduled air
carrier service be‘t‘;"een Knoxvilie, Tennessse, cnd Pi"ttsburgh,
Pennsylvania, as Tfip 143 of Pennsylvzmig-Central Airiines 'C,_brpora.-"
tion.}_/The accident resulted Iin the destruction Qf' the airp'l'a'.nér.,.
serious ‘injuries to one member of the crew and two passengers, and
minor injuries to one member of the erew and the other fbuf .
passengers, (ne member of the crew es‘caped injury.

| The ’.‘aa.shingfon office of the Civil Aeronautics Boardg/was

officially notified of the secident about 5:30 p.m. the same déy,':
and was informed at this time that there had appafepfly b'e'e_x.l”a_
fé.ilure of the right enzine of the aireraft. .'Imznedig_tely after
' receiving this notificetion the Board initiated anlnvestlgatlon

of the sccident in accordance with the proﬁi. si__ons __of oectlon B
. 702 {(2)(2) of the Civil ﬁ_eror;e;utics.hc_:t__df 1958, as 'a.mended_._r
- Investigators were sent 4o the scene bf the acc_i.;dent.and'arrivé&d

there about noon on the day following :‘bhe' accident.

Inspectlon ané x’ressrvatlon of T reckage
The wreclmge mas guarded by the captaln and flI‘S‘t; ofilcer untll

abou’t 5 LS n.m. on ‘xprn.l 16 at wh1ch tme ;es‘h 1?“11'@1111& otats Pollea

o 1/ Hereinafter referred to as "PG:;" _ ,
?/ Hereina fter referred to as the “Boarci“
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assumed charge. The State Police continuously guarded the areé:f' T
ﬁh_ich the wreckage lay until the arrival of the investigatérs:-:ﬁ
'.-the Board the next day. PCA perscmnel"had visited the scene=__of-
the wreckage carly ob the morning of April 17 and one of them had,.__r'.—-,
entered the airplane., The officers who had been on duty afb- the
.time testified, however, that, to their knowledge, the PCA -

. personnel had not exemincd the right engine other than to meaég&ef-':
o fhga'ézﬁbunt of oil therein. Upon arrival., the investigat_or:s-' oi" t};—g-';,
Bo#rd'took cuétody of the wreckags. T

After an examination of the wreckage at the scene of th_er L
7' apéiden_t the right enginre and the right engine mount werert'eﬁov:éﬁ;- )

' ..from the aireraft under the supervision of investigators of the. *

.. Board and were transported by them to the National. Bureaw

':_-'i-Si.:an&g;-ds_{Depart‘ﬁeni} of Commerce, Washington, I_)‘.G'_v‘ i‘or :
- down inspection. The airplane, the right engine ; 'an‘?m‘?-?i ght
.. _Bng:tné mount were released to PCA upon conclusion of ﬁh_e_ i

inves_tigation.
Public Hearing
In connection with the investigation of the aéc’_;deﬁt_ a N

' publxc hear?ng wae held in Washington, D.C., on April SG :Hay 1

and May 2, 1941. Stua;t G. Tipton, Asalatant General Gounsal for )

the Board acteﬁ as PreS1d1ng Exa:'aner and was assmted 'ny
" ;Gérald P. O‘Graéy, Attorney Tor the Board, whe acted as-As,qe,
" Examiner. The following ‘*rsonnel of the uafety Bureau

in the hearing: Jerore Lederer, Director; Frank E. Galdwell Chie
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Inve stiggai';ion Division; James H. Dbﬁgias, Assistant to the Chie“f-:,
Investigation Division';‘.".}{alph A Reéd .and #, N. Towhsend, Air
Safety Investigators.

All of the evidence available to the Board at ther time was ,
presented at the hearing.  Eighteen 1;:itneéses ‘testif;;ed Vand_ 3l
exhibits were introduced. hhiie the Examiners and tﬁ_e represenfé..— |
tives of the Safely Bureau were the only ones designated to é.sk_
que stions directly of the witnesses, the rresiding Eb;_arﬁiner, acti_rgg._.‘
under iﬁstruction of the Board, annoimced-.a't. tﬁe cpening éf fhe |
hearing that any person who had any evidence, uuestiﬁns or
suggestions to present for consideration in the proceeding m:.ght
submrt them in writing to the mo'amlners. A mzmber of wmritten questlons
were so submitted duri.g the hearing. mrer:,r questlon submltted
was.asked unless the subJect matter of the quastlon hati prevlousiy
béen coversd by the testimony. o :

sfter the close of the heariﬁg, '&epé'siti&ris; were takenfrom
.the Tiest Virginia Staté Police cﬁ‘fice'fé who hﬁd a’s:s'iste'd; in
guardlng the wreckage and were mde a part of the record 0-4 the -
inve sbi gatlon ; |

Upon the basis of ail the"- eﬁidéﬁce"ac;pmnulated'in.{hé i:;lve'st'i-__-
:gn.tlnn,.and a;; Ghe hea. rz_nb, the B"c-uérd now‘""kCS its -i-éport 'iﬁ . |

, '.accordance mth the prov:L siens o.f-.-th'e_, @i_ﬁfi.!iérén_autics et of 1938,

: -i'a & amended.
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SUNMARY AND ARALY L (F EVIJENCE

Alr Carrier

PCA, a De}.a*a‘mre co'rporatien, wzs cperating at the time of ¢y
" accident as an air carrier under a certificate of public conveniencs
'and'necesﬁty and an air carrier operating certificate issued
pursuént to the Civil Aeronautics Acy of 1938, These certificates
suthorized it to engage im air ‘transportation with respect to
persons, property and msil betwsen various points, including

| ?ittsburgh, Pennsylvania; “heeling, jest Virginia; Clarksburg,

Jest Virginia; Charleston, ‘fest Virginia, Bristol, Tennessee;

- ‘Knoxville, Tennessee; Chattanoogs, Tennessee; and Birmingham,

Mabama It had begun operaticns on tnis route on Harcﬁ 6, 1%L,
Fl}ght Personnel

-' Gn the %}ig’&t' iﬁ'questicm the crew cousisted of Csptain
Fussell 7. Wright, First Officer ‘filliam H. Riley, snd Flight
Sieﬁr&rdes;s Irene Coateg,

Captain ‘[right, abe 25, had accurmalated a total of an?rf’xmm';
1y 2,327 hours c;f ﬁig;zt %im and wis the {wljer of an mrlme |
transport pilot certifimm. He had originaily been empleyeﬂ by
. FCA a8 a8 first stricer on Gctober 26, 1938, He was Pmmﬂwd to
_.Cﬁptmn on Eiarch 4, 19&1. ?risz' o ms acclﬁmt he had ;mgged E

a;mmximat&w 947 hours in Boeing %ﬁ?ﬁ‘imi 247D airplanes. st wﬁ“‘&

taii&ﬁ

_ph?smal examination *i?{%i;?t.é by the Gwil Adr nﬁgi&ﬂ&iﬁ“sa.

' ; - ; . ysit
- on }%meﬁ:}aar 22, 1845, showed thnt he wes in & satwfactoﬁ ?hﬁ

condition. Prior to his promotion Yo captain, FCA nad &i"-"a‘;;:f:
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Ceptain Yright & period of flight training and & series of flight -
checks which ineluded trﬁining and checke in 'single-engine-
operation. Company records indicated that he was a well qualified
and proficient pilot. | |

First Officer Wwilliam H, Riley, agéd 28, ha.d accumulated a
total flying time of approximately 14Tl ho'urg.'and Lo minutes. Hé _. '
had been originelly employed by ECA on Febm#ry i,' 1940, At the
time of the mccident he held a commercial pilot certificate with
an instrument reting, and had 1qéged a total. of 212 hours in
Boeing Model 247D airplanes.. His last phy%i cal e:ﬁamina‘ciioh
required by the Civil air E’%egulations, taken omn April 10, 1941,
showed him to be in = ;‘1t15f&ut0ry physmal condition. .He' vas | '
regarded by PCA as well Guahf ed for his dutles. |

Thus, it appears from the endence that Capta:ln. ’Trlght and

First Officer Rlley held the proper. certlf:tcates of competencj _' :

and were physically qmllfled for the fllght and equ:.pment 1nvoived.

nlrplane and ﬁqulpment :
Airplane NC 13359 had beer mc..nuf‘&cturad by the Boelng mrplane

.Company in July, 1932. It was orlgmally purcn& sed bg Iknted m.r

-Llnes Transport Corporatmn whlch so;d 11; %0 PCA in Earch 1937.

The alrplane was & modsi 21;713 powared wzth t\m mtt ' .,n;_tney

: '-:WLSP S1HL-~G onglnas, and at ’che tﬁ.m& ci’ ﬁle a.ccicimr, h&d flom B
3 total of &bout ll; 866 honrs with 'raplac,aments of engznes an& of parts

frtm time to time. Subsequent to 1tss purchﬁ ce. h;y PCA 1t '@!&s agpmvsﬁ by

;'I-f'-r_.;r'the Civil Aeron&utics Adninistratmn f‘or alr c&rrlar Opﬁmtlm



.ave:‘ ?“e E-?J.f-x matte Trom Flitaburch 1o Ziminghan with three eren
mepbers and Len pudsengers.  ItE maxisls  rons velgat was
specified as li,05 gounds without dew~ider equinrment, 4t the time-'
of the departume of Trip 143 Trom Casrleston the gross weight of
4ie airplane 'ms 12,910 pounis.

The mintemnﬁﬁ competency letter iszu=d by the Civil
seronautics Alministration to Poa requifwvs, witn relfpect to Bueiné;
uodel 247D sirplanes, that the engined b overhauled overy 700
h‘ml‘s “s—.ad_ _t!aat the airplanc, incliuding engines, be given a periodic
i_nsgectim every 120 kaurs, a routine inspection every 20 hours, B
.:and g dai g 151 %tiaa._ Tre right zagine of aimir‘me kG 133_59,
.?__ﬁwmch aad baen sper m:& a total of w076 nours 23 minutes md
heen in Se:?ficﬁ ﬁ&ﬁ LouTs 55 mimutes sinee its izsty _#erhaul_. ' ’I‘he

.I_,iﬁl,f‘:i::ﬁi#@im;: whilh ?.;ad ?:a;m oporated 3 total of 6881, hours 19
mm eb, Hbﬁ.hn&’ﬁ in service £%1 hours 94 minutes since .its _last',"":: :
overhmul. The airvlane end its snoincs hud been operated 29. hours :

2 35 minutes since the lust perisiie fntoection. A Goily
laspactmnnaa bé‘éjﬁ; '?’féiit at Z’itm'bﬂgrgﬁ on april 15, 1941, The

camltmp af éae mmla*ze and the meintinance 1"‘1‘%93‘*5"‘ nmﬁuced bY

.-'?”* mﬁiﬂﬁ%eﬁ f«l"ia% ti: «ii q};am was in an 1“.5}:'?:1&“ Giﬁ*dltmﬁ when :
1
-_it wa:s &isp&tcned frem uﬁlﬁ)"x%%c&ﬂ iest “g;iniqa on a;nml 15 194*

-fer f&;e flz;;;hu Lo ?ittslmrg?z.
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The engins mexinums authorized in the aircraft airworthiness .

certificatc of HC 1335 ut the time of the accident™ were as followsy

fress Alt. In. Hzg. R.oP.M.  HoP.

Teke-off 1 Min. 355 2200 550

Maximum except Gea level 35 2200 550G -
take-off ’

Meximum except 1,000 fest 33 2200 550
take~ofT

Then the manufacturer sought an Lpproved Type Carti_ficat’e :for.. o
asp S1HI-G engines in 183l the usual tests Wwere run. Dgri_ng these_'
Tests the engine was opsrated continucusly for 50 hours at.an ;
average of 35.0 inches nmanifold pressure, at 2200 FoDeTie, e_tnd at an_'
average of 556 h.p., without in any j;:ay a.dverseiy aff‘ecting”the’ |
engine., | | | -.

The ai rplane vas equlgped m.th Hamlltcxn Standard constant :

'speed hydmmatlc, full- fpathbrmg propellvrs.

3/ Aireraft engines are designed to produce a given horsepowsr Lmd’er'
T continuous operation. [his normel rated maximum horsepower can be
exceeded for short psriods without affecting the safety ol oper&mm
or the service life of the engine, However, if an enjine is operated
at this higher horsepower for any continuous period of time, excess= X
ive temperatures will be “eveloped in the cylinder head, vawes pm-
tons, etc., which may resuit in s failure of any one of these parts
or seriously reduce the service 1ire of ‘the engine, fl,ccordzvzgly,-- =
erigine operatiosn limitations are. speclﬁed by the Civil Asronautic
Adninistration im ‘the operation record attached to the, aireraft ai
worthiness certificate of each az_rplane. ‘These 1limitations sre ex: -
. pressed in terms.of meximum permissible (a) nenifold pressure measureﬁ:—;.
- ",111 umhes of mercury, VU‘> ravglu«tlons per mnut _a_md (c) horseyawsr.

: rfaeh an en:,ana xs qg&r&té&.w- th a constmnt speed pI'OF‘ﬂ}‘rs as
'were both engines on the. axrylsme nm:)lvaa in the s.ccn.dalt the -
- nif‘old prassure &103”6 1@ useﬁ.’tc -gaﬁ*e the 1‘101‘5{3?0“31‘ Qutl’“t' o

: _l_ﬁ/ See A@pen {ilx u mz‘ afh:wtary af the englne 1mta§:1cms _f‘or ‘%C 15359



igtory 4 the Flight

?{'/A Trip 145 was scheduled to depnnrt Rnoxville, Temeéseé,".:.

on ﬂgril‘ 16; 1941, at 1125 p.m. (C5P) and was scheduled to mi{e
intermediate stops at Bristol, Tennesses; Charieston, Yest
Virginia; and Clarxsbury, 7est Virginiz; and the terminal stapat
Pittsburgh, Pennsylvania. Pricr to departure from Knoxvil}.e',., :
Captain Wkight prepared a flight plan for the route to be flowm.

..Thé 12:35 p.a. {CST) weather sequence reports issued b’f thg :
_'L%'niteﬁ Sﬁéizes ‘eather Buresu incicated that the westher alt}nér thﬁ
- éx_atire.r;)nte- from Knoxville to Pittsburgh was well above the
:_ :mmmtms gmscmaeﬁ by the Civil sAcronautics Administration snd.
Set i’em in t.he ’%A onemtmn mapusl.

- Ths fIight 's!mch had been orevicusly cleared by the m

:.-r::-"imPatcmr at P:tﬁtaburg;h depsrted from the Knoxville. laading .

i :','_ra&g cs; sehedu;e at 1;25 p.m. {C37} and proceeded in a mu,,zne".-ri:::;_}
"-'.smiiﬁe:'z;;to' 3?18&%1 , Tennessce, approxirately 100 miles from Kﬂﬂ!—-‘-'-'
':?ilie-' 811%3.-*-’-&611.’ to "Jhaﬂe%an, igst Virginia, appr'oxi-'xat@ly 3;50-

B mles fr:m Brlsto}.., Juut prior to arriving at uhariesmn, uai;taiﬁ’

snght mtehed the f‘uel tank ‘selector ‘valve to the mgnt mia t&k

:_:' Wﬁicﬁ was' then fuil ’i‘he f}.}.gﬁt landad ab Smr}.esmn at 4 l’i §%
'3_'.fj:iﬁT} Hpcn arm?al at the ioa&mg mr*p the axmmf*
with 35 gallans of g&solme. The ri*‘ht main tank was ref;xlhﬁ %
';_.'5 ganoa» azzd %ne other 30 gal lma_s were placed in tm"iﬁfg‘::@gﬁ

'::'_';tagk._ &_’T'hm ‘bruuﬁi;;h-t ‘se}_z;éifuel on board to an mtmatad ;,?ﬁiig,

. Captain UTight dnd First Officer Riley testified that while 7
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was on the ground at Charleston no one approached the aircraft except .
the passengers and the refusling Cruw. |
The Charleston Municipal Ai‘f,«_)“ort is situated approximately nine
miles west of the City of Charieston in the %nnawnq River Valley at a
mnean elevation of 600 feet above sea level.gl It is equippe d_with thfee
runways, extending approximately north-northeast --south-southwest, |
sast-northeast ~--west~gouthwest, and southeast-northwest. The Kanaﬁﬁg.:
River channel lies immodiately'to the southiof the airport and is
bordered on the south by a range of hills which extend bto approximately
1000 feet above sea level. On the north, the airport is bordered by
another range of hills which also extend to approximately 1000 feetb
above sea level. To the west of the airport a primary high-tension
line extends across the #alley in a north-south direction on'ﬁdwers
-which are 146 feet abéve the“meaxi level of. the aifport., T‘h’is-'hign-
- tension line crosses the flight path frOm the east northeast -—west-
 s0uthwést ruﬁway at a point 2750 feet from the west end'of the runwag;i;
At & p01nt west of the airport a oeuondary hlgh—tensron 13ne b ndhééii;
off from the prlmarv one and ex tunda across the valley toward the
southeast on towers 98 feet abové'the level of the airpbrt.’ This
secondary 1ine CIOuSeu the filght path frov the eas t-nértheaéﬁr-—wéét- :
_ southweut runway at a n01nt ELJh zeet from the west énd of ﬁhé runWay;.
;*The aeconaary power llne constltutes an ObSt?ﬁCtlQﬁrwhlch requlres,to
.clear it, a mlDlmnm cllmb ﬁngla oz aboui 23 to l 1ﬂom uhP bnd of thls
-i'runway, Whllﬂ the Urlmary oIEEr 11na ccnstltutuu an db»truction whlch

1}requ1reg a minimam cl1mb “igle as abcwﬂ as i9 to 1 1“or the end of thls:
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Trip 1,3 departed from the Charleston louding remp at L:28 p.m;
(85T). The L35 p.m. weather report from Charleston indicated that
there was a ceiling at an estimated height of L0000 feet, with high
broken and lower broken clouds, visibility five miles, light smoke,
‘tempersture 81, dew point L9. There was a west-southwest wind of 12
mepe e 6/
" In describing the flight, Captain Viright stated that he
taxied To the osast end of the cesgt-northeast -~ west-southwest
runway; the usable length of which is 2900 feet, and that he then
ran up both engines at 28 inches indicatedz(;anifold pressura, The’
fight engine turned 2150 rep.m. and the left turned 2125 r.p.ﬁ. At
. approximstely L:30 p.u. Captaiﬁ “right started the take-off toward
1.‘the_ﬁpgtﬁwes§.on the runway. .For the take-off Captain Yright'uséd
-i;gﬁh inéﬁés*éf'manifﬁld pfessﬁre 2% 2200 rep.ma Subsequent calcula—-
-:tlons showed,+hat thls represented 502 h.p. from each engine under :
}i  éx;$t1ng condltlons‘of temperature, relative humidity and'alt;tuda,.
;:The aircréft leff_tge g;OQnd_ at an air speed of approximateljtsor
 Mapehe and.fetraction of thé landing gear was started inmediateiy,'f
Aecording to Captain‘fright's testinony, about five sepon@s._f.:
afier ﬁhe;girplane had left the ground the right engine 1ostﬁ'_'
- deer_in_much the.géme:mannér.as it the throttle had beén:clésgdarf;;
.'_'é/ Fcr the probable - fl;vht path see map facing page 9..:::i"

Y A1l manifold pressure rea dlI’g,S and rir speed readin@s are. |
. those indiceted.
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Captain Wright immediately pumped the throttle in an effort to
start the engine and, when unsuccessful, placed the pr0pelier
control in the full-feathering vosition ir order to stop the pro-
peller from windmilling asnd to obtain the best possible single
engine performence. He also cub the right cngine lgnition switeh, .
First Officer Riley stated that the fuel pressufe warning light fpf?;'tif
the right engine did not indicate a loss of fuel pressure untll |
after the right engine had stopped turnlng. First Offlcer Rlley

immediately advised the PCA radio station at Charleston'that'the;;j:ﬁ

engine hed stopped.
Immediately after ho nhad placed the right propeller control

switeh in the full-feathering position and cut the right engine.

" dgnition switeh, Captain wWright started a gradupl left turn and fna
dreaSed fhé maﬂifold'pressﬁre 6ﬁ the'iéft:éngiﬁé;ié{éﬁ%;@%éhes_iﬁrf
brder to élear ﬁhe secondary high tﬂnsioﬁ 1ine;:'Létéé'cgieﬁléﬁioﬁéif
1ndlcate that the left enulne was defelopzng auprOX1mately 575 h'bf--:,:f
at thls_tlme. While the alrpl;ne was elin” 1ng over the secondaryl

_ powér 1line&. the airséeed dropﬁed:frbﬁ jﬁst ahave lOO_m;les per.hour  ;;;:;

to apnromlmately 85 mlles per hour. 'Aftef-clearing tﬁis'line-'

‘nCaptaln Jrlght reducﬂa the maﬂllold pressure to 34 1nches and con~3'x
:5 tlnued hia left turn 1nto a small valley which exteﬁds 1nto the range" < 5
f_”of hlll : outh cf the alrpor,.' As he preceeded up the v811ey, he

' _-contlnued to use 54 1nches of-r nlfald presuure, approxnmately 502

.p. He was able to maxntain BJ to 95 nmles per'hour alrspeed but
'fwas unable, w1th the amnunt of power applledf'to 1ncrease the alr

U8 eedﬁabove 95 mlles per hour”;acause tha rldlng terrain of the y
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- ‘}élley made it neéessa'ry to kéep the aircraft in a climbing attitud'éi.j;f-é
' _fifter the airplane had climbed over the secondary hizh tension lixie_z-f'r,.:;:f
and during the f]__ight up the valley the rate of climb indicator |
shéﬂ;:ed an average rate of climb of azbout 100 feet per minute.
_after making several slight turnu and while traveling in 2p-
-_ _prqid_ma‘be_ly an eastward direction, Captain "right found the upper
| end of the’ va_]__;le_ey blocked by a wooded ridge rising to an elevation
of about 1000 feet above sea level, Realizing that he could neither
burn back nor execute a successful landing, he decided to make 2 staii’
landing Lnto the trees near the top of the ridge at a spot uhan tne
bimber secmed to be small and not very dense. lHe increased the 191‘1’,
en;;l_ne manifold pressure- for about 15 seconds to 42-1/2 inches, sub-
sequently calcnia.te'd Lo represent approximately 695 h.p., s0 és to
craln enouﬁ‘h dlt:a.tuoe to, reach the spot selected.. Captain rlght '
stated that he then pulled the nose of uhe aircraft ;. reduclng |
,the air speed to 60 m.p.h., and cut the mester electrical SWltcn
and the lei‘t eng lm throttle.
& is the _alI‘CI‘af'u.Seti led t}n:‘o'ugh the trees the righit ?-ri_n__g_ tp
and t’he_ right wing ﬁgnal were sheared oif, The wing tip was later
found .about 80 feet 'to -:%,}m rea.r'and to the rifrht of the nose of'-fﬁe‘ |
usnlacre, and the vf_mo' pa nel e s IOU.nd 4) feet in *‘he same dlrectloﬁ..
. i’ne left vlng,‘ wh}_Ch was sheared ‘of £ ust ou board of ti“e left engme,
; reversed ends and f 1 back over tﬂ° top of the fuselage.: A.tre.e

"77_.9 :m-..hes in dlnnetor brokeﬁ off by thn lelt ang, also f{,ll across -

)we top of thu fum,]a“e.. hen J_t struck the ground the i‘uselage '

- _broke in two near the rea r seat of the chb'!.n. lhe Porward pert;.on
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engine nacelles were damaged considerably. The blades of both

provellers were damaged to some extent and those of the right

progeller were found tc¢ be in the full~feathered position.

The forward part of the fuselage lay headed in an easterly

direction on the west side of the wooded ridge at an elevation of
965 Teet above sea level, approximately 110 Ffaet below the.tops'of'
the trees which covered the top of thé fidge djrectly in front of_if.;; .:-
There 'is a gap in the wooded ridge about 250 feet north of where the:”
wreckage lay. The lowest woint of this gap is 873 feat aboveiséa;
level and is covered by trees between-SO.and 60 feet high.
airplane had Tlown approximately 2.4 miles from the point at which.
the right engine lost powsr Lo the point of the crash. - |
Immediately after ths wain oortlon of the fuselace came . to
;,rost on the ground Captalu.ﬁright cut_the:leftrenglng:§w1;9h,‘ He S
then attempted to turn the fuel va;vejtd'ﬁne_“offﬁ_ p§s%tibst‘bg§; fr"
he found that it wés:jammed and éoﬁlé}éot be'ﬁﬁrnedjf9 tﬁ1S1p0§itioﬁg
'PfSince the dabin door could not bé_oﬁened the passengers wéréjfeéoﬁéﬁj;

"through the emergency exnit hateh in the roof of the cncdu1t." One of " -

the pasaengers lelt the scene of the mrec%arﬁ in an Pffort Lo locate'} 
.a teleyhone ang report the cra;h.whlle_the-urew eﬂalneﬂ to guard the
wreékage. AS ﬁo:ted before, fC':-{jtéiﬁ “mgntard fﬁfirsp_ Q_ff_mgr.- ;_a;:;w .
- remalned Ulth thc nrackage unt thé'“*ate:9§1i§§?arriye&ﬁ§ﬁég_%f?"x

'5anbr011mately 51 45 p m.

.dkﬁmlﬂdtlﬁﬁ cf tht ngnt ;nglne el

i

A.detalled axamlnatlon of +h€ W“ﬂcka 'ﬁt.bhafécénﬁ_ﬂf;ﬁyf R
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gftér.thé right engine and the right engine mount were'tréﬁﬁ;iff
ﬁ':portéq_tb_the'ﬂétional Bureau of Standards, Department of Gomﬁefcé;ﬁi
Jashington, D.C., a tear-down inspection of them was made. This
1nspect10n was sunerv1ard by representatives of the Safety Bureau
“and_was.witnessed_by'representatives of the National Bureau of |
;Standards. The insyection revealed that there had not been anyr
P structural or.mechanlcﬁl failure of éuch & nature as to cause thé:
engine to lose power. In fact, the engine was found to be in gcnd;_7
;_ -me¢haﬁica1.condition. The ignition and lubrication systems were  £'”
also5fouﬁd to be in gatiafactory operating condition. The Natlonal
 ;Bureaﬁ:Qf_Standards, therefore, concluded that the engine had
'.probébly lﬁst_power because of either insufficient fuel or in-
:';isufflclent alr but was unable to determine p051t1velj whlch : j

g/
ondltlon wes respon51b1e.

As noted prev1ously, the airplane, aftor it was sérV1;ea.at-_:f
ZIGnarlesten, had aopr011mdtely 205 gallonu of masollne in its thraé'
. itank§; Representatlves of the Safety Burcmu of the Board 1nspected'f

 tne fuel,system at_the_scene of the accident., They dlsconqggted R
'Ti_the gaséiine.suﬁply line té the right engine.at the carburetor ﬁﬁéiﬂ;

_applled preasure to the fuel syatem.by use cf the hand—oPerated

"Qwobble Pump- Uﬂder t%ese clrcunstances @ full normal flow of gas"‘

."_*liﬁe waSIObtained frmn_each of the gasoline tanks After the whole;;

':Vf'fuel 8j¢ta was hecxed the gasoilne was rvaVGd fruu th@ tanks

”5;_'and +e%ts were ran seoarate y on samnies taken from Eacn tank

 :3These teotu showe& that the rauo;lne 1n Cuvb,of thp tankq mﬁt he

-8/ Fbrifuil ?époft:bf.National'aufeaﬁ of Sténdards Seémﬂgpéﬁlix




- 15 -

established standards of purity and octaﬁe reting, The ?a?b‘f‘femr
was removed and was Fflow-tested &% the Naval aireraft -Fadtpry, |
chiladelphia, rennsylvania. It was found to be in nomal operating 3'
condition. lhe possibility of an air or vapor lock wa's éo.nsidere'd,
but, due to the design of the fusl system and the type of fﬁel .bein_g'
used, such an occurrence is 6xtremely-improbable. . |

The possibility that- the loss of power, in the right-eﬁgiﬁé

could have been caused by the action of the pilot in inadveft'anf};_y__ .

shutting off the fuel supply 'Eo that engine was aiso.investigated.-_ .
Two tests were conducted on a Boeing Model 2)_;.717 a_irplaﬁe by em ‘
investigator of the Jafety Buresmu to determine the length of tme

which would elapse betwesn the act of plaecing the engine fnel

9/

geloctor valve in the “on' pomtmn for one eng;me only and (a) thef-

' _lxghtlng up of the fuel Uressure wamlng 11gh’b for the oi?her eng:me,:

. and {b) the loss of power in the Gthe.r engines In the *":u‘st test

the englﬂ.cs were operated a,t 27 1nches.man1fold pressure a:nd 2150
rr.p.m. and the engine fuel sclector valve was then i.urned to 't:he
- one engine "on" position. The fuel pressure wammg 11ght for
the eng,lne from which the ﬁuel wis: cut oi’f Ii rhted up approxlmately
_ 10 seconds after the fuel 1pply had ‘oeen cut off. _ By ‘bhls txme

the i‘uel pressure had fallen off from the normal 5 lbs. per square

1nch to, sbout 2-1/2 lbs. per squar "_-In the second test

.Whlch was “xlso begun ﬁule the"" ng1 e5 were .ppq;'gtiglg at 27 ‘incl"ieé:

. -l-_-_mamf‘old p_ressure and- E.’l-F';? Tuifrite, the 3;£{g:i¢n_;.=_.‘-r _fi-ézwi_' %nlch the “fubl




.the t:Lme the tahe'-— Ti'was started and 'rhat they d:Ld not not:_ce
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.'s_u?pljr was cut off stopped 30 seconds oiter the Tfuel -,;xras cuf off
it stopped without any back-—firing or other abnormal indicationé: T
o Dﬁrin,g'a normal take—-off the mand fold pressure ‘is inc:réased with
acceleration wo to the 1ﬁaximum permissible, which, accolrding 1o
POL instr’tictions, is 34 inches. If a normal take-off were ét&rt;ed'

izmned_j__a'tely after the fuel supply to one engine had been inadxfer'—' :
ténﬁiy cut off , ®he length of time required to exhaust the fuel 111

“the 6é.r.buretor and fuel lines to this engine would be about 0 .

| seconds, the approximate length of time in the take-off ot Charlest.on
before the ri ght engine stopped.
captai_n “right snd First Officer iiley both testified’,- however, |

“that - the engl,ne fuel selector valve was "on" for both enﬂmes a"t

S t,he fuel presaure warning light for the right onglne Of JG 13359

--Vuntll after the nrapeller ras feathered and that engine- had st0pped

R the nor nal five ’;ounds unu:Ll after the engine had stOf)ped L If the -

| c.’cmple‘ﬁel},r-. ‘Since this light is approximately 1-1/2 3_nches 1n

- d;.ar.eter and ”lz?l{t,s brllllant green light, Captain 'z'right_ and f‘n_rst

Officer Rilpy Drobabl’y noticed it ag soon as 1t came on. E-éoréoii‘a'ri,ic'

L Flrst {}fficer 't‘LlE}" statg,a that the fuel pressure did not drop from

131 lot had 3:1advbrtmt1v shut off the zasoline to the' m’:'rh-’t .engiﬁe
_or lf there hcd been SORmE o’shnr stoppege of the Ilow, the fuel
. _p?e_sgure would have uzronmd and the fuel pressure farn:mff 1101113.
' would _fnave. come on before +the. _en'glne-_si;o.pped.- ‘;ased'_ on i"tn'i' - tes
"".:.__0 ._: _C__:pn_a n “rizht ond. 1:{-3‘»13 Offlcer R:Llﬂy, it aspears Ampro
ohd+ uhe 2*1 ht en f:mn could heve been cut Gif From the _fn-

o _‘_Dy;'-'a nwaladjustument of thw C"l")_ne fuel selector valve.



i -
) A i‘ligh%r'test was also conducted on a ‘Boeing Model EJ.JD

airplane to determine whetker sudden opening. of ‘the thro’éf;le f‘ronn -
the closed position or actusting of the throttle con‘troi wouﬁd
adversely affect the automatic mixture control and resuit in'mal_-
'functi"oning or loss of power in the engine. The engine féspdnded
normally throughout this test. .

The testimony with respect to the fuel sysﬁt&m ‘of 'bhé rlght

engine of NC 13359 and the tests subsequently run furnished no

evidence that the fuel system was not -operating_" properly at thetlme

the right engine lost power or that the ldss_ of power in the ex;g:_iﬁe___?_'i_:

resulted from insufficient fuel. Therefore, vhile the possibility

remains, it seems improbable that the loss of power resulted-'fr_dm-

.:'mpmper operatlon of the fuel system or: 1nsufflclent fuel.

Durmg the tear-down ;mqpec‘cwn of the mgh‘b englne two sm&ll

pieces. oi‘.__ 9-1'015}1 were found in the: carburetor grld iq’é’ll'xes*a tﬁo

| .p.ie‘ce's' -off. clofh were found wadded tqge‘bher-i in s-uch-'.a wa‘.:yltha-t'_they ey

'covered most of two openings of the carburetor gr:.d or apprommatelf

2% of the total grid area. Vihen they were. removed i‘mm the grld and

: =.unwac_1.ded it was found that one of them was about l—-l/.’»_’r —meh'e.s long -

and 1 mch _wi'c_ie and that the other was about 3 1nchss long and l/h

.4 lnchwlde. The Natloml Bureau of Standard,s concluded in its reportv'_-:'_'_‘:f

o - "The presence of cloth and. threads in the induction

© system and charred cotton on ons of the’ plstcms in- -
~dicates that cloth portions, threads, or fibers had

© 'pasied through the *neuctmn system and ‘at & time’ l'
';_:___:'wha.eh_ evxdentl comc.-_.u.es closely mt}; ‘che tlma of

6 Iatlonal Bureauof Standards Re;}ortg _
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. "It is possible that enough cloth or cloths some-
‘where in or abt the entrance of the carburetor air
sysbem could have been present during take-off to
restrict the carburetor air flow sufficiently to
cause the engine to lose power."
_Careful consideration was given by the Board o the possibility
suggested by this report, i.e., that enough cloth or cloths_¢ou1d'
* have been preseht in or at the entrance to the air induction system'7
during take-off to restrict the carburetor airflow and cause the
engine'to lose power.
. The air induction System to the carburetor of MC 13559_c934~-f:
5$isted_of two air ducts, one for cold air and one for hot air."TEe'
opening to the air stresm of the cold air duct was located between
ﬁthg:Nq,_? and No. 8 cylinders on the upper side of the engine, and
'-fﬂfaéédlﬁbrward.:VIt-was about 7 inehes x J inches and WaSQGO#ered ,

:-h 8 wzre screen of 1/2 inch mesh to prevent forelgn materlals

' from belng drawn 1nto the duct and carbutetor, The cold-alrjdncﬁlﬁJf
4“extgpggé-backwards'from.this opening. The opening of the hbﬁi

' airlduet-was.locéted'inside the nacelle neaxr the eXhaustvmaﬁifoldi'
'an§JWas éovered-ﬁith7a-W1 re screen of 1/8 inch mesh to preveﬁt f0I81gEV

- “materials from entering the duct and carburetor. | These two ducts

converged in a-commgﬁ tube-a short distance below thﬁ-carbuféipr.at** »

"a.point where a mixing valve was installed. This mixing'valie_ﬁaS”’“':5

‘zadaastable from the cockplu 80 uhat hot or coLd air m1gh$ be uaed te

'1pr0V1ﬁe ﬁhc proper temper ture of the mlxture and to safegudrd agalnsti;
.f:99881ble carburetor icing._'Tne.chan tubg extended upw&r@&;ix
| the mixing valve to a grid - directly beneath'the_éarbu?etétﬁ

“carburetor grid was made of Stesl with apertures 1/2: ineh
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Its purpose was to diminish the tur_‘bulenc'e‘ in the a‘i r flow into thre o ?-_ 5
carburetor so as to obtain the best possible fuel-sir ratio : for =
fuel distribution throughout the enginé., At the tire of the take- 7

off at Charleston, Captain Uright was using only cold air and |
consequently any stoppage of the hot air duct would have had no B |

effect on the functioning of the engine,

Subgsequent to the issuance of th'e Report of the Nationsl Bureéﬁ'
of Standards, in order to further explore the possibility S"‘ggesfedf._

in that re_port that the right engine of NC 13359' had stopped because

the air flow had been obstructed by small rags of the type which
wsre found in the carburetor grid of that engine, a test was cb_n&_xmtéd'
by representatives of the $afety Bureau vrith the cooperation ofz'. |
repreﬂentatives of PCA, This tost was witnessed by represantatives of
s the National Bureau of‘ Standards and of the: Alrcraf‘t ﬁlmorthlness

. Section of the Civil 'Aeronaut-ics Administraiiion. . The englne mplo‘yed_ :

“in- - this test was identical wi uh the one’ 1nvolved 1n the acc:.dent at
Cherleston. The test consisted of in.trciduc.ing rag's' ap'proximat'el’y" -1 - ..
:-.:mch wide and from 7 inches to 12 1nches long 1nto the cold air 1nﬁak§*:"- :
_S.ccdp. The engines were run up to 28 1nches mam.fold pressurell/a’s_.-:i_
© 2150 r.p.m. and 61 rags were introduced by hand, one 8t a tme from
"_behind the propeller bcf‘ore any '_effeet upon ’che englne W&S notlced. _u.::',.:::::-.:

The englne r.p-m. then aropped to 2QOO and the mamfold pressure i‘ell g

to 27 1nches but the englne con‘omued to ouerai:e normally w:l‘ch no

':'i'”‘Pemsﬁtlblﬁ Varlati on, '

__Betueen the. t:u&e Cap‘caln‘f ght began his tgxke-ofi‘ and i:he tlme 'the :
“right engine lost. _power, the. engines of ¥C 1%359 were being opera-.ted
8% 3l inches manlfold preszure. Yo' this extent the test condlt:ions--'-.--

'ff""redf from the eoxzd:.tlons in aatual f‘llght : However 1t appe&rs -
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.._hfﬁer the ._ ei;gine was stopped it was found that a number of the
rags had become draped o_vér the mixing valve and had closed off' : |
" about 80 per cent of the air intake area at this point. 1his'w;1‘vé-}'
_énd the tube leading from it to the carburetor grid, were then re-
: ~moved. A mnumber of rags fell from the bottom of the carburetor grld.
.T-hirty rags were found _still”étts.ched to the grid itself agd #{ére_ '
':cover'ing approximately 50 per cent of the grid area.
o From__ This test two conclusions may be reached. First, a sub-
stantial quantity of small rags ﬁus_‘c enter the cold air duct to
.-rcause & loss of power in the engine; and second, if such a C]L.anfbl'i:-}-r-
'.__'of rags: scbually enters the cold air duct, most of them will remam
‘ in the 1nduct10n systemo it appears, therefore that mall rags of
"-:“..".jthe Wpe found 1n ’che 1nduct10n system of the rlght englne of HC

13. 9 could not have caused the loss of pover in tmt eng;ln.:"'-;.; **h:.le:

X 1t would have been po ssible for a few small rags to, h.ave been pa.ssed.

- through the propeller thence through the sereen at the openlng of the'

cold air duct ang thence through the induction. system tc “the car- )
bure’tor gr:u.d, it is e\tremely unlikely that a number of‘ such. rags
sufflclent to have ~stopped the engine could have taken thls course.,;-_f.f}fi

_Horeover 1f a quantlty of small rags sufflclent to have stonped

- _' -t’n@ englne had" entered the. cold alr duct, they would have been found":{

. 1n the mductlon sys‘bexﬂ after the aco.ldent. The only way for them g

__ to get out wauld have been thmugh the carburator 1nto the mgme

' 'uhere they vrould have been. burned.
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Conmderdclon was ulso given to the poss:l_blllty of the presence R
in the alr induction system of a single rzg or other forelgn materlal
large enough Yo cause the engine to 1ose power. It is improbable :
that such = rag or other foreign material would have passed through
the propeller to the screen at the outer entrance to the celd air
duct. If such a large rag or other fo reign material did pass inta_ict
through the propeller to the scfeen, and such aﬁ occurrence_has .
never come to the attention of the Board, it would be held tightly
against the screen by force of the airfl'ow._ Ir thls were to happen,
i1t would probably occur dur.ing the take~off run, and the engine wouldi’
stop instantly before the airplane left the ground. A4s we ‘have
seen, the rig.ht engine of._‘ HC 13759 was not adversely affected' unt'il. .
‘after the airplane. had Bee‘:n in the air abou‘t five secbnds and éﬁréﬁ'_-_: b
then the engine ceased to dehver powar not abruptly, but as 11" o
' 'Ithrottled back.  To test the e"fect of the presence of a larg;e rag.
~1n thls posﬂ:lon & repre ,entatlvﬂ of t:ne Safety Bureau plaeed a
piece of flne—weave doubled burlap entl rely across the cold air &
‘duct of & similar .engme._ Enough B-:I.I‘ f:n.ltered through thls cloth
to pemit ‘the englne to operate normally. o | -
. It is concelvable that’ someone mlght have lﬂft 8 1arge rag s
_or other forelgn méteual in the. 1nd1mt:|_on sirs:tem behznd the screEﬁs._;-"':
‘.:'If this had happened however t“e rag cn' o’bher mtemal wculd have

) f"'been caught by the carburetor g,rid and mu;d no‘c have p&sse& through

: .:"ithe englne. ‘Ihere was no large 71'35 ar 'Other matemal I"ound agalnst

S r'_:the carburetor gmd of the rlght eng;:.ne of wc 15359‘ geverthelegs’_
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a test was con.ducted. to ’1Cuel‘ullnt, the effect of a single 1arge '_ :
obstruction in the cold air duct. A similar engine was run up a
-at 28 inches.of manifold pressuwre and 2150 r.p.m. with the pro-

7 pé.llezg- in.‘t;hekfu.ll-—low pitc.h'positi.on, which were the pov.rer:and
.tl-le. pfépeller ._.setting used- by Captain Wrigh®t when he .ran up his :

_ engine' at Chafléstdn. In the test a board was placed acroés the _
cold alr duet so that it tlocked off apw"rmzlnately huf of the alr.
N mtar_te area. The avea blocked off was then increased in stages of
10per cent. No abmormal functioning of the engine was noticéd o

until 95 lper cent of the total air intake area hod been blocked
d’f_-f;". af which ;time the manifold nressure and engine r. e, dropped
".no 25 :mches and 1800 resnectlv 1y, but the engine then oontlnued__. |

' to operate nor“}ally at *L 1is nanlfold pressurs. and r. p.m.r '

The pOSS}.bl_thy of carburetor icing was also cons:Lder.ed.. Thé"_—_.
'.:'VIIéﬁg.;lne lost. po fer 1n a comparatwelv short tlmc m.tnou{’ the gz;adﬁal
' '_ - 1053 of power ¥ 3.0‘1 ChaJ.a.CtGTlZS‘:- the prc,sonce of carburei;or ice. :
" Since the tempera bure was €1 and the dew point 49, and 31nce the Gt:-l’nrarf:i'i
enrf:me *‘unch:Loned nor'fnr:zllv un"er uhe same conditions, the presence G:E‘
ca;bur’euor ice is qul“te im roba_bl.e. | -

On the _'bas_l_s of all _0;’ the'ovidence, tire tear—down inspéc.tio;r_.;:"": -

©of th'e-eﬂgi'né-,' and the "iilsnenétiOBS and 'tmt’q'witiﬂ réspe'ct”i;o the

S 'funl a,nd air 1ntafr qutems the Boamd 3g upahle to deteTe the
RS

Ly

" roason for the S"wppln of tle pight enf"lne of NC 13359

LAZS ""ter ‘consideration aof F«..g;es 14 to 2? 1nvlu51ve, of this
. report, the National Burrsn of Stendards. 11L a memorandum dat
Sertember 5 1941, agreed iy the correctm‘ss of th:s.s dec '

of the Beard. :
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Conduct of the Flight

Thile there appears to be no questio.n that the right engin.e'
of aircraft NC 1335C failed and that this failure was the only
mechanical or struectural failure in the aircraft, it does not
necessarily follow from this that the acci dent could not have bee;;l
" avoided despite such failure. It is, therefore, necessary to in_q!.iiré_r
into the activities of all those who were concerned with the fli'g_-ht":“
before any decision may bs reached upon that issue.

It is apparent thet Trip 1.3 was dispatched from Knoxville in. -

accordance with proper procedure. The United States Weather B.u.reaﬁ'-
and PCA forscasts proved tn be accurate within reasonablé limits -
and weather conditions along the route remained above the mln:unums -
prescrlbed i‘or contact flight. B

PCA mamtenance records 1na1cated that the englnes of‘ NC 15559

had been mamtalned in an 1-rworthy condltlon. Ln add«tlon the o ~

- "Ii\ia'tional Bureau of Standards in it;- re.poft of the'_tea;r—doxﬁm 1_1;1_spec;1:_1_'61_:;_.rj
oi“r the right engine concluded that 'the. éz_.i.g‘ine_"}.aai.d'béeﬁ'_'ﬁrﬁpérly Haln- S
' .'.tai_ned and tha£ it 'Wa.s.in .good méchan"ical- coﬁc;iirt:ion..- SR o

It is necessary to inquiré hether Cantaln rlght took all
.-s.tep's. that he might reasonablv be expected 'to take in order to
.avert an accldent af’ter thb na—hb Pnglpe of the 311 craft ‘had
i’:z:u.lech= BN hen the failslre occurreq! Captaln right was i’aced mth :
“-the neuessz.ty of maklng an :umnecz.ate emergeney de<5131on. H:Ls deci—

‘:'_':tsmn was to feather the m.g,l"*r propeller, apnly &ddltlﬂﬁal power to

:-__‘the left engme pass ovef t‘w secondary hrvh ten51on Ime a.nd
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maz{e 'a‘ gradual lefb turn into the small valley which exbends mtg the
range oi‘ hills south of the airport. ThlS was, of course, not the :
flight path Hh'LCh would normally be followed after such a take-off
toward the southwest.
It éppears that there were four other possible courses of '.s;ctiﬁn )
..open to ﬁim,,-- He might have attempted to land straight ahead, but
. _f,his would have necessitated passing under both high ten_sioﬁ 1iri-e$ '
| I‘tlS dbubtful that a safe landing could have been effected in_.thi.—s : :
mamer, inasmuch as a New York Central Railroad roadbed and fche-
~ Kanawha Rix%er'w_ere directly in his flight path. He might hafe_
' ,:at_tomp“bed to make 2 left twmn over the river before reachihg_ e_ithé‘i_'
hlgh Lension line so as to proceed eastward up the Kanawh_a Valley. |
This would-have involvc—:d a steep bank at a dangerously low altltude
’ .f and alr Speed and it is doubtfm whether thern was suf flCleIlt- room
','.for'tfhe turn between ths- pomt at Whlch +he right eng:me falled zand
t'he hllls to the uouth of the Kanawha River. Also, he mvht have )
clmbed strazght ahead over toth high tens:Lon lines, a+tempt1n§r to.
o i-‘ollow t.he’ 'normal '-'"11s:rht patn ai‘ter such a take-off. - This wauld
“have been a nazardous 1mder'tak:mg vnder the circumstances and mloht
y nave result.ed in stmkmg the pr mazy high tension lme, Iastly, he
m_ght have attempted a rlght turn, but Uhlo would also have J_nvolved:-’.
greaﬁ dangcr of strlklng the prunary high tcnsmn line,

' _, In view of "bhe above, 1% Seems that thn dec:l.SlOl’l made by Gaptaln Hrlght

. e.as a wise one, '

From his tnf‘txmny it aprea.ru that Captam ht +h0ught on_"_ ‘-

-'baSl“ of PCﬁ ins trmuon% that he. could not safely operatc, the engi

o r;:"after bake-—o £f at a manlfold pressure in evcess of 34 mches an

"1i’ he ‘exgeeded this amount of pouer for an anprpcmole lsngth
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a structural failure might resuit. Cadtaln f’lffh* mcrwsed‘ the: manl‘

fold pressure to 36-1/2 inches for & few seconds in order to'cle&i‘ thé_"

- secondary high tension line. Thirty-four 1‘1(3118“ 01 .nam.fold pressure s
were used in the left ongine after the ai.r;’:',"wng had cleared this 1in§e.
The aircraft airworthiness certificate of the airplanc authorized
oporation of the engines at maximms of 35-1/2 inches of manifold_

pressure for one minute during take-off and 35 inches for cruising. a"l‘}-

sea level. The manifold pressure maximum varied lineallv from 35 1nch;,s

for cruising at sea level to 33 inches for cruising at 8 OOO feet. These

limitations did not a;j}ply to emcrgency situations and the certii'ifca’l‘;éa
did not specify what amownt, if any, of additional pover mght be used:
in an emergency. Only when Captain nright sawv tnat a crash was mnlnmt.
because of the. steei} rise of the terrain =2t the top of uhe va;ley dld

he agdln e"’PTClSB his emergency powers undeL bnctmn 6L 7811 of the S

_ 18/
“Civi A:u:’ Rerulmlons cand inersase t;le mam,mld prf*asure abeve .3&5

- inches. He mcreased it *fo L R~1/2 1ncnes at thls t:i.me a.nd placed the

alrplane 1n a steep, climbing '?t\-l‘thd&* so as 00 maken a s‘{,all lana:mg

into the '.brees ‘on th-c—;-slde 'Of the rldge, . 1113,3 he behnved s ‘bhe
oour'Sc 1nvolvlnp the least '0053“;.3‘-15.'(1311031*,- S S -

_ The PCL Supcrmtcn' ent of amtpnmCe ’t,estl led tla* “34;1;101;35:,- L
.[f nanlfoln Pr\,s 1ur_/ at 2200 r.p.m. is novmal 1, lre._c"i' pO'we

ma;rmm power 35-*1/2

'However, mstrvctmnu ax _lso set. up thau f-_'

-':mches at 2200 o ermsm oleo" He furl;her stat,ed that he

np could be o orabz,d a,t .'short, mtervalg up to '
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o extreme ‘emergency uwp to that /40 incheg , a5 a last resort;:

. giving dny further thought than to avoid an accident."
: .Gaﬁtain ¥right had made three round-trip qualificati_on fl}.ghts

as requlred by the Cyvil Air Regulatlons over the route from'Knoxville

to Pittsburgh on March 20-21, 22-23, and 25-26, 1941, and had made at ]

bcourreﬁ. In fact he stated: Mol We do not generally f]_y in -t.hat

' "?alley, so I was not familiar with the terrain and the sudde.n rise ﬂf .

caurse that we encountered." He testified, in effect,: that he theug,ht,

"ét '."-“'he character of the terrain into which he was pro_' o
.._?requlre Him to fly 15 or 20 miles before reaching the K&n v
V“'i‘falley on .his return to the airport. As a matter of fact
' "valley extenﬂed for less than three miles before it ended m
_. whlch were the highest obstructions in Capbain : dright's. uath
 Gaptain Wright had cleared the ridge on which the-accidenpf
f;-wou}__& ‘ﬁave had o fly only two miles over descending tef_f&_ig 0
';'_..the Kanawha Valley. . _ X
‘I‘hs Glnl Aeronautma AcE oi‘ 1938 recognizes "the éut re
: B;ﬂ:m air carrlers to we*i‘om their %erv;ces with tne; mghe'

S 1_/'3/
degree @zf: safetg in the vublic interest,”  The ooeratxl

iimnuais is‘suoﬁ by PCA and in effect at the time of the

r‘corztain am* 1n$truc%m'1a to flight personnel ag to tb.e &mou

‘“SasﬁibﬁfGOI(b).
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power which might be obtained under emergency conditions from the
type of engine involved. Nor did they contain any'instructioﬁs're;
quiring that pilots be familisr with the terrain and elevations in

the vicinity of airports. It is the opinion of the Board that PCA.
should have issued such instructions to its pilots in an effort to
achieve that "highest possible degree of safety" referred ﬁo,ig the'ﬂ ;

5/ i
Act,

It is probable that, if Captain "right had been instrupted asg’
‘to the amount of power which could be used for short in?e:vais in anf ij
emergency and had known the terrain over which he'was forced_t0 fl§,
he would have cleared the ridge on which the accident oceurred. .
The Charleston Muniecipal Airport presents cop&itions pf.gréat;

hazard te a pilot im cas@ of an engine failure in take-off towards .

- the ﬁéét or-southweét.. The.nriméry an& seéandary nighfféﬁéiéﬁjiiﬁés;j'ﬁ
form venj promlnent obsﬁructlon» and the rldges to the south émd ;.
southwest are so elose to the derDrt that any attenpt duriug I
singleeeﬂgine operation to make & left turn and nraceed eastward.up
the tanawba VaL¢eJ would hé attendhd by Ser‘UUb rlsks.‘ Althougn the ;
| munlclpal o?flcérs of thb Czty ef bharleston have recagnlzed the .

_hazards 1n01dent to opﬁratlon 1nte and out of the pre§ent alrport

and have congldered varlous oltBS f‘or ar new alrpo“i ne neW'51te bas:;]

.f _been1flnally selected.

; §/ The Board 1s con51derin : s ameﬁdment to Part 40 of the Clvil_
- Ay Regulationg to clari ,the obligation of air carrlers O
“frequlre Eheir pllato tJ e kno“ledge sf tba ter“aln over Wﬁlcht

aftne; fy. e
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It was revealed durlng the course of the 1nvest1gat10n that -

whlle PCA requlred in the use of Douglas DC-3 airplanes a deflnlte
establlshed cockplt procedure by which the captain and first offlcer :f
checked w1tn;each obther the setting Ufavarlous navigation 1nstrumﬁnts 
énd thé operation of the cockpit controls, no such procedurs was;;i';r-
required by the company in the use of its Boeing Model 247D aﬁrpléﬁﬁélj
A "check list" was not used by Captain Wright and First Offlcer R:Lley'

“prior to and during the take-off at Charleston. Although the record -
'EdOeS not indicate that this failure to use a "check llst“,had;agy;;;é;f
'bearing‘én the accident, such failure might well contribute to | '

- accidents of a similar nature in the future.

 CONCLUSIONS

Vﬁé flﬁﬁmupon all tﬁe ev1éence.ava11able to tbe Board at thls-tlme
: :that the facts relatlng to the accident 1nvolv1ng alrcraft of Uhlteé:f
L_Staﬁeg registry NC ;3559 which occurred near Charleston, Jest Vlrglnza;
_oﬁrﬂprii 16,21941;{we£é as Tollows: | o .
1. The accldent which oceurred at approximately 4'35'p-m;;{;;
.'J(EST) on Aprll 16, 1941 to PC& Trip 143 of that date, resulted in the i
;destructlon of the alrcraft serious- 1n3urles to one member of thr
"1crew ahd two paééenger54 and minor injuries to one.member:qf.ﬁhﬁ?
::and the other four pa@sengeré.-- | _ . 7
'=.27 At the tlme of the auc1dent PCAlmeld a certlflcate of puh’
*éonve;lence‘éﬁd ne06551ty and an air carrier: operatlng certlfféé

ﬁauthcriziﬂg_it to conduct_the flight.
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3. Captain VWright and First Officer'Riley'ﬁere.physicélly"
qualified and held proper certificates of comnetency to 0perate as __i;
alir carrier pilots over tde route between Blﬂningham, ‘Alabama, and :":
Pittsburgh, Pennsyivania, via intermedisate points.

4. Mreraft NC 13959 was currently certificated as airwprth&'; .;,
at the time of the accident. | | 7

5. Trip 143 was cleared in accordance witﬁ’proper'prqdéduié_'. L
from Knoxville, Tennessee, to Pittsburgh, Pennsylvania,

6. At the time of the departure'ffbm.Kﬁoxville, Tehnéséée,' ':'

and at the time of the accideht, the gross weight of the aifcraftli;?"f
did not exceed the porM1uulble gross weight.

7. Trip 143 operated normally from Knoxville, Temessee, to o

Charleston, West Virginia.

: 8. The weather along the’ route from.Khoxv1lle Tenneqsee,'
| tb Pitisburgh PennsylVanla; was above the~mln1mums;speclf'iﬁ*
L;contact flight operatlons and had Ho: bearang 0548 the aeclden

9. At the btime of dspartupe frOm.Gha:lesﬁqn, Jest V1Tg1
~ the aircraft cérried sufficient fuel'té:ﬁermif“fllght,g$ n§;¢a1i{?”T{jﬁ

erulslng power for sllghtly more than three hours.:

1G. Captaln erght was flylng the alrcrdft aur1ng th& take-off

 :and at tbe tlme of the acc*uent at Chaxleston, dESt Virglnla.

s Alrcraft NC loéJQ and all of 1t equipmﬁnt weTe functloj ng

""-ﬁfnormally until’ the takpuaff waﬂ_sta aat ‘harleston.i_;;}f__;ia§=_13“
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12, About five seconds after the airplane left the ground atbhe

Municipal Ajrport at Charleston, the right engine failed. _

13. 'Foll'dwing the .failure of the right engine Captain..‘y‘ir.izg.l_:ﬁi_
turned the airplane to the left and flew up a narrow valley for-. a
distance of about two niles before the valley ended apruptly 111 a :

..ridge covered Wlth timber. Being unable to clear the I‘ldge, Gaptain

'*imght stalled the alrplane and pancaked it into the trees on thﬁ :

of t-he _ r-id__.ge .

14. PCA had not established adeguate procedures to requ:,relts

pilo'ts to be familiar with the terrain surrounding airports, and e
.Capt-aln Wright was not sufficiently familiar with the terram sur- .

| roundlng the Charleston Municipal Airpor:i to deal adequately mth t.he _

' 'emergeney with whlch he was faced.

-i- 3_5 PGA had not inf formed its pilots of the rﬁax:.mwn poWer .,w.:
-- couhld. 'bemtaken under emergency conditions from Pratt &: umltney ’ﬁas;:
L '.Slﬁl G englnes ;- and Captain Wright was not familiar wrbh the ama" .
-.power whlch could be obtained from the engine in tﬁe emergency.
16 A tearv-dovm 1nsm,cmon of the engine, together mth a. c

: -.ple'te' 'e'Xamlnatlon of the fuel system, failed to d1sclose any rea.SO
1’01‘ the englne t'a.:Lll.t:N:z. Although Hwo small meces of rag, on 1

: 1nches long and l 1*1czh w1de and the other 3 1nches long._and 1/4 inc

: "fmﬁe were: found in the carburetor grld SubSequent teStS Te

e '-:".'that _the presencs of such rags in the grld would not 081156‘ any ;

" malfunctioning of the engines..
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17, The high tensicn lines and hills which surround the
_ : 16/ . :
Charleston Municipal Airport are definite hazards in case of a come -
plete or partial power plant failure durinz a take-off toward the

west or southwest in an air carrier airplane.

FROBABLE CAUSE:

Loss of power in the right engine due to causes unknown., :

CONTRIBUTING FACTCRS;

1. Failure of PCA to establish adequate procedures to requifé_ i _
its pilots to be familiar with the terrain surrounding airports, and};.;
failure of Captain Wright to Tamiliarize himself adequately with the
terrain surrcunding the Charlssion Municipal Airport. |

2. Failuré_of PCA to infoim its pilots of the -amount of_pbwe:-ff 

_whichfcquld reasonably be taken from_Prattlaﬁd whita&¥_Ha$g;SBii;§‘_,fﬁ
engines under emergency conditions, and the;90n$egqént-hééiﬁéﬁcy.pf; i';
Captaiﬁ Wright to exércise his emergéncy—authoriby-aéd uéé édditi§ﬁai;' 

aﬁdwer soon enough to ¢lear the ridge._' | o

- RECOMMENDATIONS: N - e

s & result of the investigation of this accident the Civil

Aeronautics Board recommends to the Administrator of Civil Aeronauties,

- unless appropriate action has slready been taken:

1B/ Where Btate public utility regulatory commissicns sre empowered
™ %o.require public utiiibies {0 maintain safe facilities and o
e ovensuch*asfarefunSafe'_thE;elimi%?tloﬂ'Of hazardous,nowe{ SR

_ g approaches is._;:

S tels h_or t hone 1ines obsiructing alrport :
- Egsggig.sigfe %%egc%iga;%,g hese 5'gﬁe£%g§n§¥85. T?g egpgnse_ o
R ha - . : 113ty i ad Wwhic 3 nermiite 0T 41 A SRR
. BEme by the public wbllity AOveiTel iicny? BEAVISants Biblic
© - Ubility Commission, pursuant to such a policy, recently accom-. . .-
‘plished the removal of telephone-.and ielegraph lines from ﬁhﬁji=;;j

‘airport.approaches ut four different airports-of that_stgte;7 '45ﬂ

&
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.'1_. That the Administrator give consideration to the questicl;;f;_:
whether restrictions on the basis of the gross weight of the a'ir%
planes, .Wind' direction, and wind velocity, should be imposed upon
take-offs by a.ir.carria-r aireraft from the Charleston Municipal
Ajrport.

. 2; That the Administrator make certain that air carriers
discharge their responsibility to provide adequate operating in-
structions for their nilots by
('aA) Requi.ring air carriers to include in operations' or pilbié .
ménuais'a sketeh of each regular and alternate airport
' .indica'bi'n.g heights of obstructions and elevation of
terrain within & radius of ten miles of the airport; .
, (b) Re_qﬁiring air carriers to include in pperétion's_of pllot '
o manuals instructions setting forth the anount of power o .
ifihich can reasonably be taken from engines underemergency
conditions; an_.c'l e
{e) Requiring air carriers to provide and require t_he_u;e_ of :'-r_i =
. a cockpit ¥Ycheck list® for each type of aircraft_operaﬁé.ﬂ
| by them, and ‘to provide appropriate instruct.ions gbvel.';%lilné
.‘_bl_lé u.se._ of ._such Yoheek list™ by pilots. | RN
3. | "fhat_t_he _Admini'st__ratar indicete in the a.iréraft.qéé‘ra;i;é#

" record for air *carrier'aircr_aft that: the engine limitaiiions_, therem

.. _prescribed are not applicable in the event of an emergency.
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/s/ Harllee branch
Harllee Branch
/s/ Edward Warner
Edward ¥Warner
/sf Oswald Ryan
Oswald Ryan
/s/ G, Grant dason, Jr. '
G, Graﬁt %asoﬁ, Jr.
/s/ George P. Baker

George P. Bsker




APPEEDIX A

Engine Operation Limitations for NC 13359

On April 5, 1939, the Civil Aeromauties Authority specified.

in the operation limitetions, which were made a part of the aireraft
airworthiness certificate of NC 13359, that the engine moximums
should be es follows:

In. Hg- RoPuka HuPo

Maximum, except teke-off 33 2200 £50
Take=-off (1 min.) 35% 2200 550

By nircraft Specification o, 558, issued by the Civil Aerbnautie_'_s':"'

Administration on Septembsr 6, 1940, the following limitations on the
use of Pratt & Whitney lasp S1HI-G engines in Boeing Model 2L7D
airplanes were specified:
Placerd limits
Maximum, except_'take—'-off. S o
B0CO ft., 33.0 ine. Hg.; 2200 r.p.me (550 h.p.)
Sea level, 35,0 in. Hg., 2200 rep.m. (550 hapa)
: Take-off (one minute) ' ' :
35.5 in. Hg., 2200 r.i.m. (550 h.p o
BLL 0 in. .Héo, 2100 FePella (510 he p'_)
‘On October 22, 1940, the engine maximums specified in the aire.

c_ra_f_t airworthiness certificate of. 1\?0 _1_‘53’559 ware reviéed to be as

follov.'»;é: o L D . o
g o Press ALt . In. Hee R.PuM. . Ho2

Eﬁax:unum except : ' o
U oteke~off - Ses level i

s @ w0




