REPORT OF THE CIVIL AEROFAUTICS BOARD.

0f the investigation of an accident

Anvolving civil aircraft of ths'United
States NC 205678 which cccurrad near
C§%§§§9&A51113019 on Qecember 4, 1340,

U‘ AIILt

CfEster in the body - of this report ‘thie Board sets out_-f
‘ot only its conclualons but slgo the TegsOo08E 1mpe1~"'

ling it to arrive at those conclusions and gives a -:f“{f v
brief statement of the relevant evidence col lectsd in -

order that those reading it may form their own conclu-— -
"sions, Those who desire only to comsider the findinge

- of fzet and- conclualon of the Board as to tha prabmble-"'

conse may -do so by turning to ps ge 71 whera thcy
set out inm brief form.]
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CONDUCT NF INVESTIGATION

fdrers£t W0 25678, while opercting betwsen New York snd
Chicago us Tripél of United sirlines Transport Corporation,
erashed within two blocks of the Chic-ago _Municipal zirport about
5:48 p.m. (CST*) on the sfternocon of December L, 1940. As a
result of the sceldent tﬁe sirceraft w-as almos:t eompletely destr:)yed'
and the opersting erew of thres snd seven »f the thirtsen paéséngers
were fatolly inﬂ'.urmd. The ClVll nernr"utlcq B?ﬁrﬂ {hereinz f‘te:r |
referred o as the "B'Jarﬂ") wus notified of the aceident at 6:10
pem. nf the same day. |

Inspection and Preservatisn of Vireckage

Pursuant .t+ section 702(51)(2) af the C:‘L_vilr,ﬁ.eromutics Aot
of 1938, &s zmended, the Br)_.;g_x_'d‘iﬁi ti;:t.ad_ o i_nve_stigati.on at -mee. i
“The Chief »f the Invesrtigja:t'_:i;nr.l _I_i‘iviﬁi a0 _df _the:_ Safety: Bureauﬁ_f;f _

“tho Board imredintely leff for Chicago. Ponding his arrivel,. the

_C‘uc .£o representuiives of the B”):;.rfi.;i;,‘)':a‘t: cu ;;tody_' of the wfeek'agé =
_and z:-_rrs.np:ec"' fﬂ'r' -‘ contiruous guard. Liter o pre'limi'nary e}ra:;si-.
netion of the wreckage vt the scene “f‘ the creosh, the qef"ty Burcaur'
-authorized the remowal -’Jf _t‘he sireraft tﬂ the Unltec; ;;;r Linas
hangar -at the Chicags Municipal J-irnnrt fsr. dis_assemblv énd inSepc— -

:tinn. Tntil the clfase vf the publ:l.c hbc«flng, whbn the alrcrdf‘t vas

“leased by the Bhard tﬁ Umted Alr Llnes, 'the wrec&age wps under

':cnntlnuous:guard_ by the Chi,_cago_ :Poli_f._';a Bﬁpar‘tnent zznd_ all 1n_spe_c-,‘t1 Gﬁ:é, 7

* including the di smentling a.nd té::r-._d-:wwn__df the engines and _a_eée'sscariés',_' e

; -:* 511 times herelnf fter zr:ent]_ mpc’ wlll be Cvntral ‘*tandarr‘ Time unless
tha cﬂntrary is indicsted. ' : : : o
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were cornpl 2d ‘under ‘sareful ohs sérvatisn of stalf axperts of

the .'B")E.I;d-. g

s public hearing wus held in the City of Chicagr begimming

-bn'necembér'll' 1010, znd eontinuing throuzh December 1k, 1940,

&

' ab v,hlch lﬁ witnesses were henrd and 99 exhibits introduced. Ths
.- anrd dasi gns-.tec‘ @. Grant Mason, Jr., ons oF the five membors :)f
-{hé'Bﬂafﬁ; as Presiding'ﬁiaminer, end 8. G. Tipt-n, Assistsnt
Gﬂnnr 1 Cnunsel tﬂe B*-nrd, 5o s‘;srsc-ciét.e Extminer. ilso pc&ti~
cipating in the hearing were Jerome Legderer, Di?ectaf 2f the
Saf‘ety Bureaﬁ;- Ee;n'ftrf . H.‘xjt, fssi-stant Biféctar; Frank E.
Ga.hdve,ll Chl ef of the In\mst}_ “ti.«;n Divisi-m; Praul Gareau,

“heral ogist of ‘the Safe ”cy E!ire_:}:.u _;' nhd Phi 1.0. 'Szil znen, Investige tor

in charge'afﬂthe’branch ﬁffiséAéf the B,wri in Chicngo, T1iinod s |
Iri'a'a’.'c'ci:.\rd:‘.r c'* Wi th U 5 policy »f the erc‘-‘._, the Exsminer ot ..
‘thu qpeqlng af the h ing str ‘té‘_,d_ tIA'zA=.t'éa.n;r perssi who hed eny

1

ev1 encé_,’j questl fm.;, .sr. ..»Uz“*"-"S't,l ans ta present far 'c-m'si;der.éitio.n
113 rii':}'.t.‘ -pf‘oc Jtmlng *nlr*h’t ubrnt them in "Tltlsls;, ty the Rxam .LYi*l"S..- 7
Parqa&nt to this -c;;_mrmncem nt, 81 rm_t on qu_e sti.-)'ns— vers subr_ﬁ-i"; ted _
t) tho éxﬁminers b,rﬁ"e hz:uri‘;ie:néé %.an" 131‘9 :z:.{:ker, of the vi tne 5885

t‘urlnr* %h'e _ﬁea.fi'n?’l : nltn :u'.-r uﬁe punhc hae mng wa g 1n”‘e41nite1v |

recessed sn Jecenber lb, bv the Pr snang Exatmlner “the 1nves‘blgat1 on -

')f ti"*n &cci dent continmios tnd :"';-'-fill _'n')t bef'c_'l-ésGd‘ un_til =11 -gj'éssif,

b1 lity ~f fur*ner svidencs hes boen Pfirseloseds




- -
%
On the bssis nf nll the evidence aveilsble at this time, the
Board now makes its report in rcenrdones with ths provisiosns of

the Civil Asrcneutics fet >f71928, 2s amended. |

RENS AR SITAT Yo [rrT TYODERT
STMBLRY AMD LH/LLYSIS OF EVIDIENCE

Xir Carrier
’ The operstor of sirernft JIC 25678 wens United Lir Lines Trenmsport

Corporstion,* o Delawara.corporati:n, with main offices locatud ul
F9 South Cicers hvenw:, Chisogh, Illinois. This compeny ﬁperates
£s £n zir carrier under tn sir earrizr *perwt ing certificate and

2 esrtificate 2f public c%nveniﬁncc_&nﬂ nacessity, issued fursx,ﬂ:rb
tr the Civil Asronsutics ilet »f 1938;_auth¢riziﬁg it ta'engegé in

R pr’*.per'ty anﬁ nall

Vgir'transpdrtatiﬂn with_réspact to persohs
aver verious rnutés incluéi g the rﬂute oetweﬁn New V*rA (x afuar e
13) aqﬁ cr 1cug , Illinnis (Chie aga ﬁ&rlclp Airport) via
'?%jlgielphia end ll&ntawn,'Pennsjlvanias end ikron end Cisveland,
Ohin. _
CFlig cht °ers"1ﬂ51
3

The flight erew of Tnited 21 vus C,ﬂta1n Philip Cromer Scotdh,

First Officer George Sumer Young, and Flight Stewerdess Florencs

. In,ﬂ"le.

Captaln Sentt, who ﬂf § 23 vears 5f'a-e, receivad his early
:Cfllght tra111nb in t.w Unltpa States Iovy, bervlﬂg for tvo yeurs,
. 335 ﬁad.bban in the qrmplov aof ?nltﬂd since July 7, 1933- He wesg
if_éfgréduaté P the'ﬁniversityjﬁf Minpésata:ﬂnd éf-ﬁh3 Néva1 £ﬁiati3n
".ﬁ-;ining Sehonl ot Poniscenls, Flarids.,

']* ﬂerelnﬂftﬂr roflerrsd ty s "mi tedl,



2Lt ths tnr-e sf *he crash Captain Scutt was the,holdr_ar of
..éirline ;r;ransg)nrt ilot certificnte TH. 28l 12 and p{ad reovmulatad
f"i_'g-'“in":"_ time -ﬁ‘.m.;}re then 5,000 hours, of vhich 1,535 hours 'wqre
in Deougles DC-3 type equipment. Fe had served s a secc},_zc‘i pilot
_f”ur ?Jnitec‘_ for fnur-yfarsr befara b%"'h-.g f‘q.ptfll}". und his raesrd
indicétes that he had log:;,ied 1,9115 hours of £l Ang time as captain,
':.r\.f'.*.ﬂ.'hish_'rﬁ hours wers night flying ’clme. ‘He had accumulated
148 hours »F in;_tmme.zt hnﬁ end more than 62 hours under the hind.
I~1$ record further indicafes that he hndg flewa os a rcheck pilot
If.')z_' Ur-_ite;fd and g5 such hed tanght 1vxstx;mz;;:3nt STlying ta- yr;aunger
2ffizers of ‘chP ai rh ne.  The record shows thet in f’\clmrd.—“.nce with
United's pre-.ctide;, C=',ptn.inl8mfc.t vas hood-checked on 'Septaiamb_e;‘r 5,
'-1‘9LLC.‘, _o_n: _E__gth tro-engins and one-engine Voperutir nn ‘mcer simulsted
. ‘_:_i'ns_t_rumenf. céﬁdi tions. én_rf: wes founﬁ 'sa't;i.s:fsag ’cﬂr}. L |
L B phyqa cul L,n.znlnatl wﬂ by o me'hc l: exs*runer éf "the Ciifil

It

,:_nf*rona utics Admini stration lor'-' 26, 19L¢O sh’)*:et’ C"’)‘caln Scott

.:tﬁ be ph ysi call}* qur:.lified as i{‘n.- sirline transport pilot and, in
V_a i" an, . ha h-“(‘ r::'.atisrf‘ ctﬂrllv_ P;wmp*et &n examination‘ giv!an by
-1 de--c-ftor b,f Tnited's medicsl r._lepzirthent_ on rugust 19, 1940,
E‘irét Offi._cer_ Youny, v.ﬁs 750 .jﬁ;’il‘-s _of ang ' :'.m_c.‘; & ,::gradua.‘be_ in
eﬁgi-neex}ing of Purdue Uﬁiver:si'.fi;..- He had récei.veé his carly f light
trfivung with the Uni ted _Q;pgt?-s Vo vy, graduatiﬁg' frqu',_ the Naﬁ#l
.. J*netlfm Treining Sernol Bt .Pén_~sa'colz.z, ) P'lorlda,ﬂna hal been four
_;yaars: with t e service. 7*? S8 smPlOJeﬂ by U'la-‘bed on- F“bf;“a"" 5:

- 18L0, ané the record indt cates ‘th“t lr‘c e r‘ se_rv__efi a;s 8 :f‘llght
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instructor in. the Neval ,-’;i_r‘_Servi_cg’ 2t Glenview, Illinois, just
prior to his e;g;lhpl-oy:ment._ Flrst f‘)ffic.:er. -‘{').ung was the holder of
cﬁrzﬁnercial pilot certificate No. LOGHS with an instrument reting '
end had logged 1800 hours of flying time at the time of the crash,
of which rppraximately 700 hours were in DC-3 type eéuipment.
First Officer Young was last examined by s medical examiner of the
Civil Aernnautics Aidministration on jugust 6, 1940, which exami-
nation s'hﬁweci thet he wus physienlly qualified for duty as an’
“eir tronsport .pii-jt. The e mpany's physical examinatijn-, c;an'-'-‘.
dueted on Mey 13, 19L0, als» indicated thet he was in grad physi..cal_..
condition. First Officer Young had beeg hdqd-’ciqecked :jﬁst'priqr.
t2 his emploayment by Uni ted. |

On the day preceding the receident, Ceptain Seott and First

_Officer Young were given = routine ¢n route check between Chicago .

‘and New York by Mr. Volter J. idcdems, Superintendent of Flight
 Operatiosns of the BEastern Division of United. Although this

flight of December 3 was the first flight »f Captein Senstt and

-First Officer Young together as a flight crew, the recard of ﬁ_{xis
-cliecic introduced in evidence indieates that their cooperation wes
goods  Mr. Lddems stated that at the. time he was pnrﬁcu_larly'
.please‘c’;_tn' see sich smooth cooperetion betvesn tva '6fficer-é ﬂn
“their first trip.

| .Frnm a_},i the evidenge, wo c:ir;cl_gda' thet both’ C_,’aptaig. Scott
and 'Fif_st Ofi’ipéf"‘.{'ﬂﬁng'at the time bl the accldcnt were quaiif.ied_-..
ai-rline pilots, were in giod phjsi‘ds.ll' -'c_’m’di i -611,' ;1.:’1(1 Ee;d thé_'proij'ér

cortificatss of eompetency.



-6 -
1Qqn€itﬁ1n of iireraft Prior to Take-off

 A3rcfaft NG;256?8, a DO=-3%, was manufactured by the Dnuglas
sireraft Compaﬁy of Sunte Monicz, Calif-rnin. This mnéai wﬁs
powered by tn fwin Woasp engines, mocdels S1C3-G, menufactured
bg tﬁe Pratt and Whitney Adreraft Division. of the'ﬁhiteﬁ Aireraft
CerpOrafiﬁn; ench rated atzl,IOO'horse power. The aircreft was
delivered t» United Jonusry 25, 19b0 and was currently certifi-
cated &5 eirworthy for operation with 21 pessengars and o orew
2 f thrée and with @ standerd gross weight of 2&.5&6_paunds._

The procedure »f United eclls for un engine change overhaul
st the end »f each 625 hours of surV1ce g&nd the recsrd indiecatss
thet this engine change overhaul had been completed less thana
weekrﬁéﬁﬂré thé accident {hé alreraft and engines having logged,
_551nce that averhaul up to the mom@nt af the arash only 21 hours
&nﬂ'lﬁ.manutes. Then. ﬁverheuled th@ 1eft engine (Sbrlal Nﬁ. 2621)
.had a tctal tame of 2 772 hours and Ll minutes and the right eng1ne
( Seriel N 26214) hed a total time of 2,932 hours and 57 ninutes
Tnev were 1nstallcﬂ an alrcraft NC 25678 anaﬁbcr 28, 19&0;1'

Gﬁmpany'nrnceéure alSﬁ prﬂvzdes, 1 the time of tke 625 hour _
engiaeiaverhaul,‘fbr_&n ipspectian nf the aireraft itselfl and the
fréplac?mént°anﬁfrepéir.nf ;il p€r£S'ﬁecessaf§ t3 inQQfe ﬁhe“safe _
aperatian ?f the ulrcruft Tor the next 625’haurs of snrvlce. 4
manr averhaul af the elrcraft is. ruqulred at tho and »f-emch

}B;OOQ;hours 3f-f11ght,time'butlthis[plane,gﬁ&ving'1ogged;a-tgtal'_
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time of only 2,456 hours and 59 minutes, had,neVﬁr underzonz such
an overhaul.

The pronellers installed wore Hamilton Stendard, hydrometic,
constant speesd, fuli~ feutherlr prop@lle"s modsl Ho, 23E50~10G,
The maintenance records introduced at the hearing show that at
the time ~f the engine averheul on November 28, 1300, the left
propeller hub, No. 3680, had o totel service time ~F 4,980
hours and 53 minutes, and the blades sppreximetely 1,790 hours
vhile fthe richt pro?elier hub, ¥o, Z5767, had tot&i-service time
2f 5,908 hours and 53 minutes and the blodes aopraximetely 1,200

.Lhurs. At ths time of the lost engine averhsul the se propallers
“were dismantiéd, etehed, end thoroughly overhsuled.:

The tésthnnny telen ot the ieariﬁg and tﬁe radﬁfﬁh‘i tro—
duced'thareiﬁ chow that at the time of‘the-engiﬁé wvérhaﬂl a
complete ihsp&cfion df-the sirerzft was meds and tll ﬁ-cossafy
fmiﬁtenance rcb drs snd fupl;c(.@n ts »f the redio equipment,
de-i% ng squipment, 1n>tru «ants, cabin equipment, and acéeésariés
were eompletesd snd the sirplano wes thﬁraughly flijht-éheéked.

The reeord shws that sinee sverhaul, the sirplene hed rsceived

_tﬁé-inspeciians &nd checks pragcribcd by Tnited smd approvad by

the Civil feromsutics Administretion.* An inspectisn by United's

- ¥ qu "Civil ierorzutics wiministrotion® is vha tar usad to desipg-
nute the Zdninistrator of Civil ..cronzutios and h £, ch
ineludss the inspectiosn, eir traffic control, and oi
sommel. The Civil iaroreuties iiministration, sn oxecutive ugency,
is entirely separate end indsvendent of the Civil lfermautics '
Bourd, which is & quusi-judicicl, quesi-lepislutive ugincy af
fonpress. a :

I..)4
2oy
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maintenance ‘personnel is required et the end of each scheduled trip

end the inspectim reports 4~ not shyw any serjious malfunctioning
a1 “the aircraf‘t, the sireraft engines, »r equipment since engine
ar Wy. 1, inspeetion report noede ot

nve'rhaul.' The turn-around,
LaGuardia -Field just prior t» the deperturé of Trip 21 shows

merely the replacsment of seversl minor pieces of equipnent.
United raquires

In addition to .the meintensnee inspecti sns
ths operatisn »f the

its flight personnel. t» enter comment
eireraft, . engines, redin, «n ncesssori in the trip log. o review
sates that the only irrepgu-

flight reports in
24 by ths rocplacements and

~f these pilats?
Jow ¥oark priosr to the lepurture

laritiss reported hed been elimin

malntanancc nperat:t ms caﬂpleted ot ¥
d by the pilot

nf Tr‘-ip-: 2.7 A rat’lw irrea:u.lari'tv he.d be.en repor’ca
Wh‘) had f}.own NC 25678 1ntﬂ LaGuardia Feld on Dec;mber 3. He
he radis hed become-

repwﬁer{ that »n twy occasiqns_durln the trip ‘Lhe radi
' - mi sach

._ B M

isy snd thet this conditisn had lusted for several minut

I.‘hﬂ radio inspection rep":rt inf?i-cates that the radio machanic
mede & minor adjusi~"

- time.

0t Lafuardia Field checksd the ra 0 equlpmept
as normal,

menﬁt unﬁ repﬁrtef’ the 'snerdtl an af the equlp nent
From all of the .'e\.*ids_snci_s, ve find thet airereft NC 25678 and

3.ts eqmpment had b en pr_ope_'x‘ly m_ainta.inec _s_nf‘ viere in an airworthy

conéltlon at the Eime of: the departurb fI‘D“l Clev lun .on the

.m')rmng qf the crs sk
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KISTORY OF THE FLIGHT

" The fiight'pléﬁ'prepared for Trip 21 by Captain Scoft;rféfgt
Officer Young, and Centry W, Stuarf mited Dispatcher et LaGuardia
Field, provided for & flight from LaGuardla Field to Chicago,
Illlno1k, with stops a2t Philadelphia and Allentdwn, E@ﬂnsulvaﬁza
and Akron and Cleveland, Ohio. csptain Seott estimeted his total
flving time from New Yérk to Chicago as 5 hours’and EBIﬁinutes,
plusg 35 minutes for léndings and iaﬁe-offé et intérmédiate.étops.
He anticipated contact flight from New York ‘o Philadélphiar%ith
nofthwest winds of 15 miles pef hour éﬁrflight aifitﬁdé;:éontact
flight from Phiiadelphia tﬂ Allen{own'ﬁith tha'same wiﬁd-eoﬁdifions;:
contact flight Prom ﬂllﬂntown to ﬂkron with southwast W1nds of 35
‘mlles per hour; contact fllght from Akron to Clevelagd with.sbdth?}
ﬁest winds of 36.miié§.pér.hour;'and'iﬁStfuMéht fligh%ﬁf;bi:'”t
Cieveland té'Chicago witﬁ southweét'windétof.hﬁ miies pef'héur,
.Akron wa s dééignated as the alternate airpoft for the,portiéﬁ of
the trip from New York to Cleveland snd ¥oline, 11lincis, as -éh_e
'alfnrnqte for "hlcwgo. | B |

Trip 21 wes off the ground at LaGu&rdia F{eld:ats9;ﬁ5 a;m.,
cleared bj the combaﬁy'dispatchér at thet point to Clevelsnd in
aéccrdénce ﬁifh cdmp&nj procedure. The record shows thet Captain
Scottrarrived et CléVéland with a ﬁbtatibn inrhis flight:log that
tihe rlght motor wes cutting out on the left sw1tch Céﬁiain égoﬁt
%eporﬁed.to'the ground crew at Cleﬁelgnd thSt'ﬁhié trﬁuﬁle Had

occurred on LaGuardis Field but hed cledred up prior to teke-off.



' _He a,].so_ repo'r.te‘d that he had testeri the switceh in flight between

- LaGuardla and Cleveland and that while the ongine was a little rough

at tlmes,.thls troudle ¢id not re-appear,* Inasmuch as an additional
ship -wa.%,. évé.ilab;le, tre Acting Crew Chief in Charge of Maintlenance at
:'Clevelsmd-' dec_i:deé te hold.NC 256'?8 for a nmore conplete inspection of |
-the rirhf ehgife. Accordmgl,y, a,‘m. passengers and cargs were trans-

: 'ferred to the substitute alrcraft and the trip departed from the ramp
at 2:13 Dr“

Cap.t_ain Scott,. howeve.r., did..rnnt take off but returned. to. the
hangaer end reported that the_ right eﬁgine of the substituté airplane
_ wa.s. algo. cutting out on one m zneto. Uron examiné,tion by the ground

crew axsd also 't} Mr Donald. W Tyler, Suner:tnt ﬂdent of Mechanical
. -Operatlons of the Eastern Dlvislon of Umted who was on the .v.1eld ati,
..the time, 1t vas detcrmmed that in order to rem ed;( tne conultmn it ;:
:;_,_thu‘J:d,‘_oe ecessa.ry to reﬂlace scme of the w1r1ng, which would tax:e
at leact an hour. . Smce the I’lf"‘ﬁ ergine of the or:.g:.nal alrﬂlane
ﬁa{_i not cut out clurmg the trlp from La.;uardla Fleld to c:l___evel__and,
1t was dec;xded by Capt-un Scctt Mr. Tyler, and the ?round crew to
use the arlginal ylaue if, after 113pect1-._ no trou’ole was indi-~
cateu. . According-l’y‘, Zth_e 'rmund crev thoroug_hly checked-the
engs.res of tms shlp a,;d Mr, T;;‘er perso,.ally checked ov::r the |

gh‘benbz .e and tbey wers. unable to Il'id anythlng wrong w1th the |

‘.e.ﬁlg%iﬁe. | .After ru:..mng 1t up ts take-o fr pf‘wer and testlng all Of
the o smtches  they "found the ._.op_era,thn of the eng.;._:n}e _pe_l‘—

fectlg normal and smooth, and no signs.'nf. mis-firiné".
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passengors and cargoe wére then agein transferred to the originsl
ship for take-off from Clevelsnd. Captain Scott's approval of
this rnetion is indicated by &an entry in his trip log thut ths

righ‘-; angine was "0. E." &t Cleveland.

A%.'Q:EO p.m., the United diepatecher =t Chicago clenresd the
flight from Cleveland to 'Chicagé, and the plane departed from
thet point at 2:59 p.m. Lt the time of toke-off, the gross lond

“was 2L,306 pounds, including 13 passengers, uzvaaﬂu, meil, express,

&20 gellons of fucl, and & erew of tarec.

At_é:i.’é i:.m., Cap L.‘L: Seott recusncsted thet hir:v': flight plan
be changed to cruise at 500 foat chove the overcast.  This gharz“e
wes epproved by Airwey Traffic Conﬁrol ut Cléveland.* At 3¢50 p._m.-

Tmited, Trip 21 reoported ovar Toledo a.t 6500 fae ‘and Qaptsin Scott

- -

regportsd the weather he wos encqun_te_r_ing_ as follows:

* The Airvey Traffic Control steff, u port of the Civil Aeromputics B
Adminisirstion, regulates the Flow of traffic during instrument w:a=
ther condi tions in order to eliminate the possibility of collision .-
betwaen eircraft, Before flving on the civil airwsys under instru~ -
ment wetther conditions, spproval must b2 secursd fron Alrwny :
fraffic Control for ths flight, including ths sltitude at which it is
to be flown. The Clevelard e&nd the Chicago Mrwny Traffic Control
centers were concerned with the flight of TJnlted Trip 21 betwsen 7
Clevelend and Chicapo.  The jurisdiction of the Cleveland center 1nc1ud-us.'_'
the civil sirvay bstween Clevelond snd a point 25 miles ecet of
Goshen, Inciana, snd the jurisdiction of the Chiceapo ceater extends
from that pcnnt to the C‘ncago Lirport, fhus, Trip 21 wos clesrad by
tho Clevslend centsr %o the Clevelend control boundary and by the
Chicepo cénter from that point. Alrmy Tr affic Control does not _
ccontact sir eurrisy sirplanss direetly. A1) ecommurications are btranse
nmitted through the me J111:1 of compeny radio ‘stations vhidh are come
nected with .?;irw'y affic Control _cen_t_n_z": by interphonsg.
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. _'?ﬁ‘é{npelq,é_turgﬂ?)'jo,‘. vind from 2500, velocity L2 miles per h.ourx_'_.".:

At i;-OG “the Chiéago Airwf'-v Traffic Control clesread Trip 21 -'-7
:from the Clevelanﬂ boundary to cross the }cCool fon marker (about
5 mlles southeast of the Chicago Municipel nlrport) at 6000 feet -
.c_'_r' 500_;‘3;?1:‘_911”‘50;), vﬁl}chever was the lower. At 11207, the Crhlcagor 7
, stahonof‘ I?ﬁi ted que‘st_i‘;oned Captein Scott as to vhethor he. ﬁ:isﬁ.ed
’ca t_:x?os'-s .'ch_oo.l__ftxn .m_rk'_s:r at 1L0OCO feet or D00 feet on top. :‘{_?pon _
.(.}a:ptai_n: .‘S'c_'cr:tt‘;s z;epor‘ting flis elz2ction to stay on top, the station
' transm:xtté.d & message .as follows: ’ |

"0K. They have reporited lisht ice lowsr pert of the over=
cast. Will sdvise sirweye tad mot your clearaonce.’

Captain Séoﬁt then elected to fly on top of the overcast, reporting
ey 7‘f0110ﬁé:" |

"TT‘hted El OK. ?’111 gro'ss on top no matter what."

. ﬁt 14 21 ‘&’ chango ‘- clserance woo requestad nnd obt@jihéd%'z‘fr-oim} '_
*.:;tha, Chlcago Alm*ay Tr#ff:n,c Contrai for Trip 21 to fl;,f ECO 'f.-_éet- on

'::)top, croaqing }cCool ::t 5E00. feet, At ha?h Trip 21 re;ﬁor-tad over

s
'-:Gosh,en 500 f’eet on top af t}“v ovasreast, . raporting £ oﬁtsidt—s— '
;:-__'terrberatur‘e of 33 degress &t th1~= eltitude. At 1'4:.5_4 Chic_a..go
._'A_i:_rpmyf'T_'r&iffic 'Cpn*i_ffd.l advissd the United :iisp.::it'cherr tf)_ins.:trr;tcﬁ
'zi;'ip'ei- '_:t.Q,(holdi at Lahéing- ._(abo'ut_ 20 miles .s_outh__éast of -thé}_'_(ihi'c‘agq _
V'j:Mun,lclpal hlrport) at 000 feet and to expeet tn spproach ci?l.f;eax_'.ance-,

'_-’at 5 25.. .'f=r’_l; the _tlrﬁ-é' this vns tronsmittsd by the United di spatcher

thBT,Cépt}aln V'S_gbtt'requa.sted' and was -cviveri the b,:. 35 'we?xther .
E observatzon 5t Chicago, ) This rupor ted net tna-r-cillnr' 'was lOOO P

ifset wii;ﬁ"-low-er seobisred’ ‘olouds -t 600 feuet, tm, vi 31b11 ty w&s e
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ene mile "'lth a light drizzm, light feg qn light smeke, the tem-

-

~ perature wes 53 degrees, dewpcint temperature 31 dqgrees, and@ the
wind was west northwest 9 miles per heur. This ebservation alse
contained_a piletfs repert that thg top of the evercast was 5,000
'feet withrlight te moderate ice between 1,000 and 5,060 feet; At
5:02, frip'zl reperted over the ¥eCaol fan merker at 6,400 feet,
fiying in and out of the base of the upper evercast. At 5:08, Trip
21 was clegred from Lansing to the Chicago range station at 6,600
feet on the northwest legs 4 special weather repcrt-féh Chicage,
issued at 5:}3, was transmitted te Captain Scott at 5:15 from ﬁhich

it appeared that the ceiling was 600 feot with lower broken clouds,

%isihility threé—qﬂarters «f a mile, with light snow, light fbg-and'

1ight.smeka' the th.pmrg ure 32 degreev, the dewpqint”ﬁl-degrees;
anﬁ the'w1na west nO“tHNO"t 9,“1163 per hour.
5:22, United 21 raported over the Chicapne range. At 5:24

rﬁiiway'Traffic'Gontrol advised that United £1 wes in ¥~.'3 pesition

te. land and gdve United's Chicage clbpatuher the La‘low1ng messagP_:

fer Captain Scott *

"Ard here's qrﬁeth ing fer him row. Tell him that the
ohln be fore him picked up en inch and 2 half of ice dewn et
feur and three thsusend feet, Tell hin I think personally

- that he would ds betteér to hsid 6,000 ustil hé is Ho, 1
3_apprca04. ¥ % K K he oar acme dﬂwn nOW as far as 4,000 feet
if he wishes but I1vnu¢d pre;er ¢ have him stay at & account
-Of bhe 1ce‘n T I . o

S Whan an alrcr it ATrives ever an alrborf under instrument candl—
;f tlans 214 there is other trafflc alen overating in thed area
'TPTPParlng te ¢avd at the airport, Airway Traffic Cohtrel assigns

. %achiaircoaft ar appromch mamber. They ere then permitted to

© lend as quickly as is cengistent with safety and, unless an .

. emorgency existsy no landing priority is given to eny aireraft.

[
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At 5126, Captain Scott coked and obtained approvel to descend”

~ to S;OOG feet_ omd wes iﬁformed that he was No. 2 ta epprnach.
At 5:30°P. ., Teip 21 was cleared by the Cricepo Alrwey "frafflc
Control te.thﬁ Cuicogo zirport eontrol tover with instructicns to
repoft‘ét'each l,O?C £66t level during descent, Accordingly, Trip%éi'
Staffeﬁ-to}dé;cand from 5,000 feet at 5:33 P, M, and at 5:41 féﬁér%é&"'

contgvt at *,UOG feat

The report of Caphain Sesth at D-4L that he wes contect at 1,500
feet was the

nert enntrcel tower took aver the

ot
o
)
n
R3
=
ok
o]
ct
ot
o
[
o
e
H

radio gtation. At

.conﬁrol,af thn'flight and the_cemmunications betwsen Captein Scoid and

. the air*o“t Pontrﬁl tower. ovnrgtor were recorded by a voice recorder

_f;ﬁqnaeoﬁed vith the ccntrol tever ra adio. Accefding
' trf’l to‘ﬁr flﬁé_, the first 'c.ont_ ¢t with Uut‘,d 21 was mede rt 51 42 nd
? £hg{igsﬁ_9§ntap;.béfnrQ'the crash at 5:47, The trgﬁscriptiqnﬂoffthp;lw
 réchid5indi§gfes h;t the EIérk in the airpert conirol towep dialed;f;-
fﬁh@ #irﬁaj Trs:ffic Conirol to feport the crash at 5:&8, placigg?ﬁhg;;::'
iécﬂualftime ol the erash at between 5:47 cnd H:48, |
The'recﬁrd indicateé'that the 11-ut coqtactwﬂlth the toaef mus t
:..'.hqvp baen rde by United £1 Sust prior 1;_@_5:42_when Trip 21 report e__d; 2

?t@ the ta"Pr thﬁn he was centact ét'l,EOO'feét; While the fgicé¥;

'raft was equivped with a flignt recorder which was ins
teil nnd w ;b:fh wasn upaemqgca in the crash. Tne 1¢1ght
ub aAthtea vne pﬂc&resa ot t%e fllght as ”eparted

£ t the trace endlng 1n o bl
fcr t&e 1ast $5 minutea of f¢1g3t._
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-recordar did not record this message, due to interfgrencgh@nrfhe_line,
the comntrol tower operator must heve understﬁo.d;. i‘nasmz‘llc-h as his f_.iz—'st
recording at 5:42 is in énswér- to Csyviain Sceti. Tl_m c_ompl_et_e trans-—
eription of all cemmunications between the airporf control tower and
United 21 are as follows:* “
5142 P, M, **
Tower: "0 ,K. TUnited 21 on the nnrtqwest leg headed
~ scutheast., Wind is north northwest about 8 miles,
dand northwest and no traffic,"
United 21: "Repeait that wind for United 21.7

. Tower:. © M™Phe wind is nerth northwest about 8,n

‘United 21: ™"North northwest about 8 and landing nerthwest,
Is that right?" : ’

‘Tewer: "Yes, that is 0.X., unlesq you have a 16t of ice
' and V’lS}l to land west." : :

© 5:44 P. M. '
United 21: "United 21 to.contrsl tower. We will bave ta
- cirecle to get sene of this ice eff of the 'W1nd- ;
shield.™

'-__V’l_‘awer: "That is 0.K. Thct is al_f_ up to you.: The wind e
' now nerth, very slightly north nerthwest aoaut 1o
~‘United 21: "O.K., north northwest sbout 10,7 ' -
BidspL i :
 United 21: "United 21 will land west."
‘Tower:  "Will land west. N.K. United 21.,"

“TUnited 211 "é‘.K._ Thank-you ."

. * In connpctmn with dlscussa,on which follovs ses Flgure A opp051te
: . Pag? 24:0 t -_ . . - .

" ** __The contact 'blmos shown are. estlmatea from the timo nf firs{; cen~
. tact ‘-’JY a re~run of the alrport control tower record :




5:’4.'{*-__ Pl |
.'Uﬁited?zi: “fmited 21 will lend northwest instead of west."
_Towér:'. | "That is O.K.fﬁnited 21, It is still c¢lear.™
s UnitngBl: "0.K." _

In sttempting to determine the probable flight path of United 21
'from-thettime it broke out of the overcast near the range sﬁatien:. )
untll itrcrashed Just southeast of the airport, we have available,
in additzcn to the control towsr 1og, the statements e¢f a number of
eye witnesses to férious portions of this flight.

T Fred'Broﬁn,-e mechenic for fmerican Alrlines, tesfified that
' he was'standing in frcnt of the airport Administrztion Building, which
ié 1oc§ted.on the easterﬂ beundary of the field =bout 650 feet north
of the qnutn bouqaary of the Tield, He first noticed the airplane
to the nnrthwest over the range statlon,* with its 1and1ng llght on,_
ﬁtravelllng due south aﬂross the west end of the ?1eld at an altltude
Ief 1, OOG feet At a point acproxlmated by the-w1tness Bs three—fourths}3
 0£ B mlle &outh Jf the ;1eld the gireraft was, desc”ibed &8 enterlng
1nto & very'shaﬂlow left turn ‘and contlnu1ng in the shallow left turn
its entire ezstward course south of the field to a point‘agaiﬁ_éﬁéréxieql
:mateﬁ by the w1tness as twc miles svutheqst of the fleld. _Anather.iéft'
:turn W&S made into llne wlth the nort\ﬁest runway'and the gircrafﬁ |
Sthen proceeded tcward the field on = Jtralght approach. The wifneSs o

'Stated that all aneuvers anu the apprcach up to tHlS point appeared

*_ The'Chlcago range statlon is at & p01nt approxlmately two and one—'-”
ha f miles nortﬁwest of the cente“ of ‘the airport.
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ts be normal. About a block and ene~hslf frim the airport, at an
altitude of about 150 ta 200 fest, the left wing drepped slowly to
an engle estimated by the witness as 10 to 15 degress. At this point
he hea'rd‘ a blast of the engiﬁes which was followed by &n abrup‘b_ drop
of the left wing. The éircrai‘t then mac‘ie. a half tufn of =2 spin to
ths left. '.He then observed it hit"thé gl-c'md, ne’sé 'i‘irsﬁ, znd bounce..
upwzrds and backwards, al.lowing him to ses th.e tail, fu-sel&g_e,ﬂ_ and.
the trailing edge of tho wing before it settled cut of sight., The -.
poentle:n of the alrcraft was at all tl.“ﬂs indicets =d by the nnvagatlon
arnd landing lights and at the point where 'bhe 1—*:ing started to dr)p
the alrc*'dft was bI‘llll"'I’itly lighted by the flood lights of A gaso-—_.
line statlon located ‘just aeress. the stz eet s-ouﬁ;z of ths pcint of |

: 'ir'upac"t. Th@ w:.tne 8 estlmeted the vis 1b11 ty £s twe miles with a
réligbt mist fa 11111{:' and f'reezmg “on the w:mbs of ﬁ}.rcr Tt Dtanalng on e
the gro.md and a celllng of }. 200 to 1, 500 feeu. On being gu estzoned,.k
the witness was unable o, determ1ne tua‘rf‘°r one. 0" beth e 1?*5 toox ..
the 't h;nttle, ﬁut was cei‘.tain theat he heard a burst of poﬁér after
the left wing began to drbp. B |

Pewr Farr, a cargo handler i‘o; Unl‘th testﬁled that he wes
_sﬁandlng at & pplﬂt ahout_ 175 feet nnrth of ‘t_he ﬁ.c‘:niniétrs_;tion —31:.1_1._5-
ing when he FiFst saw the aireraft at én,oltitude-of@oo foot pro-
'éeedri;:ﬁg .séuth cn fﬁe’west side of the fieLd. Ali:hough he éid not |

wa'bch th@ pl ane r'ont1nmusly, he est 1m;=ted tha t 8 tlll;ﬂ wae mede a’éuﬂt :

'_-a mile southwest of the ricld, as ho next sa it .“.I'.Oceeﬁiﬁg 1n .an )

:‘7_98.31381-1}[ dlrectlon about a mi g south of uhp fle.ﬂ.. At 5 point about- _

t‘m mllﬂs frem the alrport the ple ﬂe was ﬂllghed w1t‘1 the horthvest
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-.rlmwray,._ preceeding on a _étraight épproach for a period of 10 _s‘ecoz;c;é,:. o
" when sﬁddenly the left win_é droyped. about 45 degrees and the plare :
| turned to the west, going ot of sight behind the Administration Build-
ing. Af‘that time he estimated the aircraft to b_e at an altitude _«af
.150'feet.. The witness, on belng quest:.oned stated that he was unable
: to hear the engines dus to the noise &f several engmes belng run ‘llp
_ .n- the field. |
| | Mr. 4Iohn Farrei_l, a mechahic for Transcontinental and Western Aiii‘,
'3 Ine,, was standing 400 feét south of the Administraticn Building when
he :._éaw.f_he. aireraft trzveling wesf above the rai.lroad tracks whicﬁ |
'form: the. nbrtherﬁ beundary of the field. He sa.ghted the aircraft
"again headlng east about sne-half mile south of the alrpnrt at an
raltltude of 800 i‘eet snd then agaln as it spprnached at nnrmal altltude

: in 3.1ne with the northv'est runway about two blocks from the edge ef

the field.. He saw the left W:Lng suddenly drn'o, the alrplane describe

:...j;a 180*degree turn, .ﬁnﬁ ‘btl'lke the groun& vertlcally. The Wltness

--.-:'_'_:stated that he did nnt acncw whether the engmas were 1d11ng or whether

B :powm- Was bemg gpplied but was sure that the throttles were opened .
'.'W1deysg§ts§:-.as the left Wlng droppeq. ._ Th_e w itness is also qL}ite confj.f,::
dént.tﬁat he would be able ﬁo.distiﬁguish the difference in éound‘if ;1'

-"."tnly one eng;lne took the throttle and was of tne oplnlon that bot-h

..engiﬁes respanded A llght SHOW Was falllng at the tlme and the wit- . _' .

ness was certam the runways were icy, hav:.ng dmven & truck over the 7

:{"_:mp J’lS'fS prmr to. the c,.ccldent

: Ga tam Leenqrd H Smith,: who was scheduled to fiy alI‘CI‘af’b

s '.return i‘llght to New York was standlng Just ncrth of

h '.':amlnlstrat1on Bulldlng when he first saw an alrplane, whi ch he
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~ssumed ‘to be United £1, procecding scuihésst seioss thé airport &t a

~400 to 500-f0ct sltitude.” He did not notice the flight ef the aireraft = 0

.aga‘in Wfitil he saw it in a shellow turn east of the field. The naviga-
tion and landing lights were cn and the plane crnbinued in this turn
@t Tl alignsd with the railroad tracks ‘on the northern 'b'ou:xidérybf tbe '
£ie1d) Ths plane was loging altitude as though for ‘a-ldnd g until it
resched the eastern bcundavy of the Tield, =t an dltitude estimated by
the witness to be 100 feet, when the pilot gunned the wctors and the
aireraft continued across the Tield climbing in ﬂ»:sterly directien ”
just north of the railroed tracks, Captain Smith did net’ see the air-
eraft again,--but did see the’ flare of the crash & Tew minutss later,
"Mr., Raymond J’."Dut'ch a're dio operc tor for N orthwest’ ﬁlI‘ll"'eS, i
ngs_ in the companionway’ béck of the pilet? s comportment of ‘a 'Nortﬁvié'éf
. Arlings plane sbording in Troit of the pmerioin RirTines mgar sbout

B0 féet due wedt Of the southeast end of the northwest runway. In -

_ this position he had = c¢lest view of the apéroa'ching 2irereft and first .

noticed it wher' it was sbeut two or two and one-half miles directly
_Sbu‘bhéé’st of the sirport in line with the nerthwest runw;y The Bips
-‘;'r'a'ft was PI‘C‘Céed'iﬁg'ﬁiredtly"to&r‘arﬂ ‘him £nd he assumed frenthe P051- '
%ai-'cn o_ﬁ'-:th’e:--landj_,pg-an—d "naﬁigaﬁipn _lighf's_ ihut it.':_‘_’-!fe-srinz & nemel é'lide._
4 short-distance from 'the'-a"ir‘p't{f-t 2t en altituds wich ho ostimzted as
.17 feet the aireraft saemed to 19?81 GFF, ‘r"hich'ihé _v?.i.t'ﬁe_ss fttm—-

_ bated o u thermnl up-dratt or Fo us‘h @i%. The 1at wing whipped

,7 _Eabmptly down and the. mg,htﬁmng . Qame %p. - F‘he a1rcr<ﬁft: turﬁéd dlI“GCtlj"
i--west and pdssed out of clght hehlrd thu Amamcnn All‘llne., Hfmg:zr, ’iheﬂ-

ixe 1ast saw the alrc;c‘f_ft_ it wes stlll _1n a_vert:cal'pomtlon with th.e
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right wing tip and green navigetion light showing zbove the roof of

. the American Airlines Hangar. The witness was unsble to state whether

. the engines were undsr power inmsmuch 28 the engines of the aireraft
in which he wvos stending were idling, although the =pprosch sppeared

: __'_f_,o:-h.im to be nommal for a landing with power on, At the tims o li_g_h_t
._w_et sﬁow was faliing end, according te the witness, the vj.sib_ility.
was about one mile and the ceiling about 1,500 feet «nd variable, .

Captain Williem F. Richmond was sected in the co-pilot's seat

. of the same Northwest Airlines sirplane. In this position he h_ad..a

clesr view of the spproaching zirceraft snd first observed 1t in e

no_r;_nal appfoach pesition approximetely twe miles southeast of the -

field at an rltitude of mbout 300 fuet, in linc with the northwest

: rum_rzgﬁ with the la_ﬂding.. lig_h-t-s_and nevigation lights on, . As ths Ei

raft resched a p01nt 311 4 en st of the point of impect ab en. 3_titude

_'_.of 150 foet, he no‘ﬁlcud the left wing start to drop very slow 1y to en

' angleof abnut 7 degrees, then whip sharply down in & manner “'knch he |

' '...eha;?éct__erizad ng similer to 2 stall which hos bsen aggreoveted by the

) uss, of the opposing engine. . The aircraft turned left ond disai:p_eamd
O?.l_‘b _-of his line of wvision behind the Americen Airlines Hangsr. - The

.._"«'dtness stx te,d that thé last +h1ng he szw was. the right wing tlp above
th,e I‘_OP_f Of_ the hangar. although he was unsble to hear whether the.
é‘i’rcrfjft w35 under power .'or not, he wes under the impru.ésioﬁ thet Lo

: Capt:,ai:i-?'; Sc'ott_ was ma_}_:_ing_em crdlnary dr*g ::pproach.* The ,_witness. P

*._ A {:rz-r‘ approsch wag described by the witness as =n sppresch, with .
“about 25 per cent horsépower, with 18 to 20 in. hg. mpnlfOEG pres-
- surs =nd 2,300 r.pum,
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stated thnt at thft time hz thought the uireraft had made-thraa-énéffe#é
._of sne turn &f & spin beforz it struck the ground. E
According to Cadtein Zichmend, the wind »t the time was northwest abeub
JC miles an hsur, having veered from = westorly direction ot 5:3C P. M.
with a very light freczing mist falling and visibility up to two nmiles.
The wltuoss sfaéeﬁ that the runways were o slippery théﬁ he had tfbﬁﬁié
taxying dswﬁ the Temd priar to the time of the cr&sh and on his subéeqvént
take-~off was unsble ts Tun up his engines beeguse of his inab ility'fo_f
hold the plane under pewer by ths apvlicatiors of his hrékés.'”Hé’fﬁrtHef 
stated that neither precipitaticn ner ice waé apparént'on his Windshieid"
éfter his: take-off until an altitude of 3,400 feet xzs.rewched.
. Mr. Richard Rocss, a hengnr attendant for Nerthwest firlines, was
waLking sast on 63rd Stiest rerr the southsast corner bf'thé airpcrtléﬁﬁ*biz“
almyst: directly on bhe northwest rums ‘ay eppmwch. He flI‘ st nohlo g_'- the
aircrafi appraaching st sn sltitude of 104 o 180 feet mltﬁ the HFVIg@tls '
and 1¢nﬂlpg lizghts en and 'in a positien-chnracfc izad by hin és Iowéf:.
than usual fer an epdroach So ths northwest runwey. He.sﬁatedithét he
henrd ths motors siternately throttled brek and pewer applied at ieasi' o
twies befors the engines rered with 2 zudien burét.of’pﬂﬁer;' The 1eft
%ing Gropped abruptly, and the Llrﬂlth; dﬂoCrlhBu'ﬁ Sh rp turn to the
left. During this turn the nase dropped ‘and the cirplane struck the
ground en the nese and left wing,.w1tu the cnsines still rosring. The
‘witness wes under the impro sssion that the airplané hod gaiﬂed alﬁit;ﬁé
betwesn the time he £irst saw it ond the time “the Teft azvm;:”drabpeé;ﬁ Ha'
qu alsq cf the apinion thab bcth unﬁlnﬂs cuarht Aﬁ'fﬁéltiﬁafaftet'snéﬁ '

Was fallmnp anq fru921ng vnder feqt.
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:'Lmié; Jb§ePhi#e.Davis was a resident of the tep floor of en
épé'rtmeﬁt hbuse‘ on the northeast cerner of 64th Street and Kea'b_.in'g? . '
ﬁgyenﬁé.* Tha.s hoige is éii;proxi'natelyf 880 feet from the bopndary‘.-_@f,. .
the éirp't{rt__ and abic.utr _2Q0 feet east of the point of i:ﬁpact, and is &5 -

few feet ‘soubh of. the projected line of the northwest runway. Planes

' __land ing on the nort_rmres.t runway ordinarily pess slightly to the eas®

and -xlorﬁb.'_ of th@ él{p_af_{'tmen'u house, with. the left wing tip practically.:

-

over the. _Ilbrtheaﬁt corneT of it. Mrs. Davis, the wife of an aviation . .

mechanic working for the American Airlines at the CLiczgo Municipal-.

Airpcrt,-' hes pccupied the samé spartment for three years =nd has often” .
watched girplanes coming in- oT a londing en the northwest runway.: As.

United 81 epproached, she. wes sested in her limng room.. This rgom,

; 'g'a.p_g;oxi;mgterly 35 feet from the ground, has seven windows, ‘tuwo’ of which:

i.'K'%"i"aams{'._-.{ti?t.i'ix‘_e%ﬁ'c'ii'i:l)' --rse.'uth and a bay with three w:in_tiiﬁaws"fc‘aﬁiné'd'i:l':"-é'f.l*i‘rlrb-’?’f-W'"5@-“5’33"i

ne southwast nn@ one no“thwest . Fhe witness stated thet she was L

lookillg Southaa " th:t"ough. one o:f;‘_ the south windews when she was attrae-

'-ted _by_ ’r,lfle bright ilare of the landing 'lights of an ai..rcraft. : _"'I"h-is".

glare perticularly sttracted her attantion becmuse it struck the * -

window furthest to the szst. et ¢ position nasr the bottom of the window -

: .'ldwer t..ha_ﬁ' the lights usuelly struck when plenes were landing cnthe

norb}nwst I‘me ,,y. The wit: ses, hin}cihg that fhe & ireraf‘t was very

1esw, %L‘.“osc, f“om her che ir to look out of‘ tho ncrthwe gt window -?té '-5"8:’?8' s

the _z;ji_xjpj;gfgszla{l_d‘.; In this connectlon she ctﬁ‘be'i thet. she and her

"hﬁ:sba'nd ver-"..,o-ftén-‘ mtched the alrplnﬁso land on thﬁ northwest rthay

=._"bacause they do somatmw have tQ- land aw:‘.’ul_ly 'short." "":?'_:

SeeFigure B opposite Pageps.
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When she first heard the cireraft, the motors were :Ld1 1ng, which
~in her opinion was very unusual "beczuse they generally k ep_-wcjrl{'i;lg-.

. tﬂem as they come in ‘for a laﬁd'ing." According to the wisness, juét
-as the aii'plane passed- the building, the pilot "gumned the motors.”
The witness_w,:—is particul_arly'suzje that the pilst gunned the metors

. beceuse for t he first time since she hed been liv;‘..ng in thet apé:irﬁmént,v
the windows rattled when a plane was passing over the house to ‘mc_fike a
landing, elthough they nlweys rattlod when plones were taking off in

tha_t direc’tinn, By the time -she'turr:erd -arcund, the aircrs:ft had
‘passed over the building and out of her lire of visien, a:;.d she nw‘t
saw The ai_rcraft es it--sﬁ'ettled to the grouné after the impzct. -

Mr; Dee_ Davis, the husban@ af Hrs. .Tdsephine_' Davia sné@ s gairplane . -
:V'mef..hanic working fer American A_irliﬁe's, Was l_'-,-fiﬁg on'the da'venpo__rt ine
7-the~ sn.ttmg raom of hl{: ‘ase rt*’zent about to! t:ﬂre* & ﬂu.]__ﬁ Ll'en' he wa as -
attr"cted by the popping noise of mling Dnglnes. He 'st"atg;d fthz;t‘ hs
__I;e_xh beard his wife scream and the sound of the crash, an;d:.jmnped__ up
-'iE .ti me 0 see the teil of tho e:.rcrr,ft S.,t't.il"l‘s,, oﬂck: it the point ot
.-mvact Mr. Davis steted that he did not hear the motors bclﬂg. gu'med :
'é_;d also L he could not rece 11 my pruvmu.; chatlﬁﬂl wnen an air- |
sraft came in- for a la ndmﬁ, on ‘thf’ north%sst runway w 1tb tbe (‘D&ln. .
:idling-.' '

"‘ééhile the ta.s't'_jmony' bf'th.é se n]..'t"l a3 1is onfllcflng a:s to éiti;;
,rt‘-iﬂﬂs and distaness o tm ad’ by th >m, it does serve to. 1nd1c:ﬂte genar-
-.7_811}' the psth fqllowed b}, th irnl:ane sfter it es_'ts,bli__:;-had cantéct

: 'rthwest of ’the Tisld, In cndéltmn, 1.11'. ki 1tf,r ﬁddsm», Supcrl rtendeat

_f_:lihlght Operatlons for the Eastern DlVlSl(“l of I’nztbd wLa had ]"i’l'ﬁt.
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_ an-lnvestlgatlon of the nrobﬂble flight peth of the airplane for his
‘company, presented a sketch (Figure 1) of the probsblc. flight path
 corre1a§ing-th3 testimony of the eye-witnesses with the various con~
“tacts between United 21 ond the airport control towsr. Careful
.eﬁémination of all evidence bgaring upen fhe.question.indicates

_that Mr. Addems® sketch reflocts with substantial accurecy the pro-
bable fligﬁt_path.of‘the airplane.

-From;Mr.-AddemS' testimony and the sketch he presented it appears
thaet Trip 21 breke out bengath the overcast northwest of the_airpo:t_
an@ crossed ﬁhe:airpdff-headgd'in a southeasterly direction. At a
phint near the south boundary of the field & turn was made to the left.
and,the zirplane procceded to a point mbout cne and one-half niles
_Edst of thn alrpart. | | | |

At this p01nt a 180 dugrﬂa h;rn was mﬂde to the loft Pnﬁ the . plana =

* f headed due west across the airnort d¢ireetly over the railread tracks.

i;i{mhigh,bp;der;ipe{p:eSenb;fielﬁionrtho north,  Just west of the ceonter
:zf_yfwtne.fieldra-édédegree-tufn ﬁas made té_thé-left, the airplzne pro-
:{éeédiﬁg $duth-to.a point abéut.one-mile.séuth of the southwest cﬁfner-'
nf the fleld whcra e fupther turn w“é medo snd the fll‘ht prﬂceed&d
: east t@.a point about one-mile south of the southeast corner, At
:;thls p01nt the alrpl Ne Mde ] fina; lﬁft turn which allgﬁ sd it
:Wlth the nerthwest runway ﬂt paint ”pproxlmetelv onL—hFlf mlle
i:smmMEstnftm,mﬂ M‘m=1mmmyf
7 Uuring thbsb mﬁﬂﬂuVPrs th?-airglung Urobablv descende é'from'the'gif
t'{QOQ-fﬂJt level (above ths prouﬁd) at whach uontauf Wes flrst estﬂbilshed

i}ftG abﬂlt 300 fuet aS 1+ ccmplwabd thr 1bft tqrq toward the landlng 'f-‘
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area,.and=cegtinued to lose altitude slowly untii it reachsd a-pbiﬁ£
abqut 700 feet'squthaast,of the squthegs£ éorner of the airport %t.aﬁ 
altitude estimated between i“O and 200 feet. A$ this p01nt the alr—‘.
nlane whlpped oi‘f vloTently to the 1eft and plunged t.o the ground
The ‘northwest runway upon which the airplane was 1ntend1ng to B

-land begins at tbe 1ntsrsectlon of West Gard Strept and Cicero Avenue.
end extends in a northwesterly dlrectlon to the rallroad whlch now
forms the northern boundary of the airport. South Keating Avenue
-—lias one block east of South Cicero Avenue and West 64th Street lies

one block géuth of West 63rd étreet Facing east on Soutﬁ Keating‘.
Arerue between West 63rd Street and West 64th Street is a row of 51ngle—'f
r-familv houses (See Figure B}). Damage to the roof of the second of these -
rthouses from fhe corner of West 64tk Street and South Keatmng Avenue :,;';*“
inndlcated thpt the alrcraft had struck first at a point about o5 1nches
%1from the front peak of the roof, then drapgged across the roof in a- |
. geneIa1 wpsterly dlrectlcn.bearlng leDhtly'soutn and tore out the rear -f;
i:cqrﬂer'of the roof. The airplane was apparently moving in a westerly :
.1difection with the wings in e vertféal_or néarly'vertieal positicp;ttné;
jléft'wing tip striking first, digging in and curling ﬁb as it progressed -
:aeross the roof', the airplane yawing about 60 degrees. It-étruck the -
:gﬁound nogse down in a nearly vertieal attitude in the back yard of the
ihouse on the corner of West 64th Street and Soath_Keatlng Avenue. Unon e
fimpaet the nose sectlon, the pilot's CCChplt? and compartmsnts forwardeis3
;ﬁf tha-pas enger cabiﬁ ﬁere comoleteiy deﬁolished. The engines were =

torn loose from the structure and Ieft partlallv burled at ths point of

~
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impact when the main structure fell back into a vacant lot, Coming

'resb'iaoint'ing about 15 degrees north of east, . Small fires 'bi'cké_ ou

- on the ground around the right nacelle and in the demolished pol‘tlon
of the nose section immediabely following impact. These were ?I‘DPP

extinguished by firemer.




WRATHPR CONDITIONS
 The sky conditions which praveiled in the vicinity of the Chicago Munici-
- pal Airport at'ths time of the accident consisted of a stratus cloud dsck the
ragzed base of which afforded a varizble ceiling of from 600 feet to 1200 fée__t','
ahove the field level. The evidence indicates that this ceiling was modified "
by a secondary layer ofl'Ibwer scud at 600 fest wl;ich pérsisfe& whe’all th@ pr'im——. T
ai'y cloud layer llfted to the paximum within this renge of VarlabllltJ.- Inter-
“mittent snow flurrles of 1i.ut 11tens’1ty wersa fall:mg which, in can,;unctmn
mtn. a light fogz and occéasicnal freez-mg drizzle, resulted in a-.‘changeable-
horizontal visibility, jth.e aver.f—zge being officially répqrted as about one ﬁi‘lé;_
_Surfaée temperature and de@ﬁ‘nﬁ obserations were indicafive of icing caﬁd-i’{ ' g
.tit)ns. Tha top of the c.mu" la,y'er was repor*'ed at .;OOG feet above ses level.. i

_ a})proxmatelvf one: bour prlor bo the accldent, mt emdence adiuced durmg the

_ 1nvest1§;ut10n 1115.1""at°d tbdt thls cha:aged in t‘ve interim to an 111-defmcd. o
: JUPPGI' limit to the cloud mass w1th a sbtill hlgher 1ayer above. Parnal meI"b
1% of trem cloud s,yqte':s, *qadﬂ positive betweuu—-layeav -fll cht erratzc '

- .Therse. con@iti-on’s vwer'e produced as atterdant phenomén’a a.ssoc-iated with t.he
Passage of a low Préséure-.sv-qtef southeastward across the Great Lakes from thé

- Alberta region, The weak cold front of th 1is disturbance moved past Chicago ab’

. Bbout 4:00 p.m, 'the a1r mass to the rear of this dlsco*lunultv be:mg of a cons - .

: {hhoaallv mStable que Gonvers-ence effects wlthm this air mass were suffi- _-
‘Clent to br:mg abcut saturat on, and gince the terpara,’rure was w1th1n the
‘_‘:'Vcrltlc',al range co‘i‘iltlofls were, favorable for ice acrrctlova upon the expased

i‘faces of an a1rcrai‘t flown mthm or shghtly below the naiu cloud layer.

' Icing condltmns of thzs tv'*e ordina*lly would proaace a rcugh cpaque ice: winah"

gh-l-. "Be conmdered an int: umedxate pl*ennmenon betwe:;n glaze and rice,
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'_Thga Uﬁlted Sba‘;es 've-:tl'ﬁrf:%u:eavacaurately forecast the weath'ér._' cerdi«—
- $ions WHick g?_eve;iled— over the route and -thése__ forecasts were aj*f“ai'l.ai}la to
'-Unitetl's métedzﬁologi'st's‘ and to the _‘f'_lﬂi'ght ‘crew both before the “stdrt -of the
flight gnd en route. - Prior to fhe départure of‘Uhiffd'Bl from Few York, a
-_tr.ip fo?reca%st__jigaé prepared by a United meteorologist which was. accurgﬁe 111
- predicting the w.e_a;ither conditisng to de expécted duung the flight. 4n oj.féri-i
_-cast was evpected in the Chicago area with a base at 1000 fest, 2nd o top at
'_:,?iOQO_ato,--‘.'_':Q{}O_;fea.ﬁ - Light and mocerate sncw and pt:ﬂsfnle light . freazmg drs zzie
- was ie.xgeqte_d. i;elaw 8000 feet witk an inversion of temperature above 32 d€§!'*=55
_'f.ve:::fi's,_ting, over 5000 feet, -According to Unitedls procedurs, the captain of toe

- flight is required to prepare his .oern forecast upan the same form as.the .-
. I
:

ﬁ;e:;t‘egrgipgist'.; .Cs;-,ui;a',i; bc:ottts fo*-ec:;st 1.-¢1catea hs expected. to: fmd ) mzlﬂ.

mcderat FrS % caniltmr witn ive .of ot rime ang glaze t;sm' ; "'t,he ;ggm

Ben Tale&e and _(’hmabo *

* Unzted‘ § J!lig"lt Oge“atmns tamual, which mey be considsred as ithe Pennral
© understanding of Urited!; pilots, _dedm:s light, moderate and heavy ice 3_5-; '

S followsd o i FUL e T e e e
o Maight Jeern - - V_Euacnbes ert icing condltlan that will: not aff’ecb etigim: ,
: o operation, nermal control snd perfornance of aircrafi, This

S oo s degree of ice is. encounpered im stadle clomds and flight <

may be contlrueit with vfr*, slow accurzt.;iatmn of me.

:"Moderate Igel Describés anm dcing condition” that ‘will affect enging QPETE"---

L ‘tion,.gantrol zng, t=rforr“eace of .the airersft. This t7pe ef
ice is mgsocinted Flti“ fronts where convection is present and
clonds ars mrstable, Accumlation is Ffaizly rapid and flight
¢éannot ne s-afely ccn..mued un.ier this conmtmn fa,r cnenued:;

-

periods,.

. SHeavy Ice:

'#,.r;%?_c-c. %
m_en f.‘) :

orgzrarhic g ; :
' 13;.'”'“ amount '{)I liqum water ﬂr D2




Weather observations were made by the _Chic'ago Yeather Pureau -Aif#a_,,ys_
Station at intervals of abtout 15 ainutes from 3:35 p.m, unti.l gfter 't'b;é acc'i;-.
dent, - Th_esc-_; reports were availsble over the teletyps circuits to Unit;e;'t‘s
dispatchers ond meteorologists and were available to Captain Scott by simcul-
taneons r@dio rangs Eroa.{iCasts. *

The 3i35 weather observation reported the ceiliﬁg-a.t 1000 febt, an o_jréz‘i
cast sky with scat taredi clouds ai: B30 feet, o wisibility of 2_mi_les. Wlth : -
light smoke, a temperature of 33 degrees, a dewp_qint. tam"peraﬁure_ .,Of' ZL 'de_-;_,

grees, with a wind from west northwest of 11 miles per hour,

~0J

The 3*%.‘5_ weather observation reported-no change fron the 3135 report,
The 4: C W >-=r,1~cr observation re“ortcd the ceiling ab IOOO fest, "an o_?ez'ce.s.t. o
sky wrhn sc:attered clouds at 600-feet a varia‘ole visibilitv of l—l/fl_-r ;ailx?,é.
w:.th a 115ht f“eezmﬂ anzzle and 11 ht s:mxca, z temperstur of 325_ dégrees_,f.' .'
S A rievpoint terparssure of 31 degree 8, wz"h w:.nd irom the weat no;t wast of-'
11 7"11'35 Per hour, and rmludcd a pllot report .x.oc?tirg the top of. tne nveruz__?' -
cest al 5000 feat and light to moderate 3.Cl’“.g ez 1s»1ng brﬂtwaen 1000 and 5900_: L
.feeg, '

| The 4120 waather observation reported no'chsmge sinée.thé 4316 _r‘.epor‘t._..
.The 4335 weather ob»_,ev-vftz&z I‘u":)OI'ttd. the celling =t .LOOO foet, an .ovew"ast.
sky _Wit.h‘ scafgt'ere‘d_'. c.}. at 600 f‘,et, B v1si’0111tv af '] rulc, ‘r:lth .ngﬁt
._dl‘izzle_;. 115‘—'1* fc’é: end _algfnt snoke, a._tamparata;:e of 3% degrees, 5 ﬂelch‘.L;.t

* Th@ Uf‘ic”-é*ﬁ radio range is a 51mtarems bIGadCca,St znd range station over
- whichirsdic voies “usc'ages may ba trabsmitted st the same time Trange sig-
- nals are brosdeest, The westher observationsg made by the Wealher 3ureau
=0 Btation at Chmago are’ broadcast by this station, It is to be oxpectad’

- that Captain Scott received _t iis weatbur when tuned to the range.
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‘te.méerature Of.3l degrees with a wind frc*a vegt northwest of 2 milés pé
’hour.klncludlng a pilot report locating the top of the overcast at 5000 -

feet and llgh+ $o moderate icing existing between 1000 and 5000 feet

The 4 53 weather"observatlon renorted the CElllng at 1000 feet, an

gverdast sky, with scattered clouds at 600 feet, a visibility of oné mlle'_ﬁ, '
';wzth 1ight snow, light foﬁ and light smoke, a témperature of 33 degrees,'a;'-

dewpolnt te"aperature of 31 ._Le&;rees The 5:10 weather observation repOrted
’ the celllng at 600 feet an overcast sky with lower brosen.clouds, 3.7151*?;1:
hllity of 3/4 of a mile, with 1ight Srow, lla ht fog and light smoke, a tem-— |
5_ rerature ci:'.-_’S?..' der r_es, dewpoint terﬂp rature of 31 degr:zes, and wind froml;r_-
the west northwest of 9 miles ner h—o‘ur. The 5120 weather observation re—i-:_ j

f;:_ir\'oivteé.i-nh."chéhéé' since the 5:10 :z'erort ”be 51 3.:. weathar cbservation I‘e- T

Bo tad.thc cclllng ai 1260 feet Wlth an over Cast sky and Iéwer'sbaﬁteiédig=? -

?:{'Tc_cmds.at 600 feei:" 2 visit 11113? of cne mile, with light snow, llght i‘og o
.ﬂ ii%ht amke, @ temperature of 32 degrees, a dew“01nt tennerature of 31
{-degr;,es, Wlth a Wi"i from the .narth northwest of 9 miles ner hour, : The 5 35
;.rweather n‘aservatlon renort e% no chan;e cince'_ﬁhe 5_.,1 re"ort E'he 5: 50
Zfi-weather osservatmn ra*orted a cez}.ln 51“ 900 feet with an Ove'rcast sk:y and
ﬁ.rlowe* sca.ttered clouds at 600 feeu, a VlSl"lllty af one mlle w1th llght
il 119*111; fog and 1iiht 3"’”153;. 2 te nerature of 22 degrces; a dewpo:s.nt
:f.r.f,e*meretare of’ '41 debrees, w:th a wrad fron the north northwest of 9 mlles.-

prer hour

Accordm? to the er‘nf*t cautrol t.ower log there wer° thirteen:ar iVals'-
'.hteen depa,ruures of 311‘11!16 fllghts of seven dlfferent 311‘111‘16

: :_e_trwe_en ,3. o't cl-ock and § o'c_lock of the- a:f.ternoon of _'Dec_e_m__ er.
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0f the elcht airlines servrlg Cnlca,go cut of the Chlcago Mun1c1pa1 Alrport
only one, Chlca,go ahd Southern Air Llnes cancelled any of 1ts oneratlons
during the afternoon of December 4 bec'ause of the wea'ther'condit ions 'existirﬁg.
at Chicago, Several airline pilots who operated flighf,é into and oﬁ_t'o'f the
Chicago Airpdrt ‘testified as to the waather condit‘ions’ ézicountei"ed by them. B

0sptain Lawrénce H. Holsinger landed a United plane at 54:]"._4‘6ri3 a tr.i.-p k
-_ _frozn Few York to Chicago. This trip was in t_he overca.ét for a pEriod of 25
minutes and Ceptain ﬁols_inger estimated the cvé'rcia._sﬁ .e:jtt._ended“t'.a' within 6007_ .
féet above the ground with low-lying scud cimi&s a't“4(-).0 -feat.."?he.i?isiﬁility -
was approximatsly one mile and tbe wind wes rgnertad_ from the portl"wast Wlth.
a vef.ho.city ‘of 5 miles an hour, ¥e landed on the west runway 'but S&lﬁ. that U
with a higher wind veloéity He' might have used the northwest runway, altbough '
' "not estlmatng the mlnmum veloc:.ty which woz,.ld etermn_le his 1a_nd1n'g ‘ont tl;g.;_'
- rtnvay, While he--encougte're_d light ice all the bime e was in the overcast.
.'thi's ice appeared to melt off of his windshield as soon as he -ﬁ’rék'e' outund.er
the b‘&erc.é:st_. Iice began to form in his cerburetors aﬁsut’_a 'mil.e'.i f*om the -
- £i€1d, disappearing on the application of carburstor heat, -He.'est'_iméﬁe& tbe
temperat.ure as a few degrees ahbove freezingz. The ship landed 'n'orma:al'y',": Snow-. _
ing nc..c.haracterist:ic_s of icing, and on ingpeation on t_he grguni just "a,‘fe\.‘.-.
ﬁpoi‘s of” rougl‘ ice remained elinging to nis de-icer boots,. HE used hi.s'- de-—._'
1c1ng equlﬂment wnlle in the overcast, not shuttiing his boots eff until be
B passed ‘over tbe Thnge Sur.ztl‘.‘}“. The windshield de-icer wdrké-?‘ ef*éﬂtivei’y
an& oa.-landing m-s w‘lnusnielﬁ w'.'s "'fré-ej of it:e';- Cspt in -‘olslngar descrlbnd”-'_
'the wzhdshlelu d.e~—1cer used on Un 1te<1 planes as a-hot air blower cqt_upped.

""”h a bOQS“»er “pump. having. two' fized outlets, one 1% fromt of cach pilot;



,"_.;-Gaptam ﬁolsiz:ger said that he has encountered conditions vhen the: de—- :
'-did not effec‘flvely clear his windshield and wher the ulldlnﬁ"‘ portion of the-'.
.: front wmdshield was frozen tight, in whick cases i% was his nrectlce to onen |
. 'the s1de wu.dow and. scrapa of £ the ice with a putty kmife, |
_ Ca.pta:m an .rd Gouples, plloting Trip 108 of Pemwsylvanla Central Air—
-‘llnes,took off from Chicago at 3: 30 on a sdledua.ed trip to Grand Rapwds,

. Michigan, After flyin&: half way across Lake Michigan, hs e*lcountered an ET

f,j__iiig cqnditzon _Whlch he .behevec_l_ would have made it dangerous to cont_l:!m:e' anﬁ -

:_he returned to Ch:tcago. LAt 4'32 he checked in over the Chicago ra;;g_el__
at 6000 feet flyi.ng oetwec—m la,;ers, end cruised close to the range sta,fflcn
,'awalting a clearance to land Durin.g- this period he wes cruising in. and out

"'-"f:_the overcast an:i only plcmng up llght ice wl ile in.the ovex_'c_a;sf;,,- Whlch

A 4
PN

”'Wa‘s' -'effecig;ge},y_ taken -cgr»_ai: p‘f‘_-,.:-;pv'* th_e' éjeﬁ-l:qez_'_bo_ot S. 508he Wa.scl'*areﬁ .

wn::)t clmb ta that a.,..,;.‘udu becsuse ‘he expvcted an apnroach-:ecleazﬁ'

':qing:condlt.icn. At B 20 he was. cieared bo 3000 feet, at. wLmn time be 8

-ta' the b»avy ice,. Ee wa.s cleared. *to th‘, tower at &: 25 naﬁ:. ccﬂt

Q:ﬂ'o:l, a,t 5 32 The tower reported the wind as t3" n”i‘tﬂw
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-__t‘ikié';_ wast runway tecause of the load of ice he was carrying, He e.stim@tgd-

rthqt e wa s in the icing cordition far 24 miputes during which {ine he Oon~ |
tinuously overated his de~icing equinment, The de-icer boots'rdperaf_ed effec_:_- _
ti{fely, breaking the ice off the beot itself while rough ice a:ccumulateé. on -
the w1g tehind the beot. He staved that while descending thrcugh. the over-
‘¢ast, e was using 30 inches of manifold pressure and 2300 .rpm .wi._th an ':i.n.d-'i—._ -
cated air speed of 120 miles per hour when normally the indicated_ai.r speed
_-wbuld‘-:‘se-bet\-:een 150 -and.‘ 180 milss per hour. After lowering his 1.a__n:?.iz1g .geaif- _
and flsps to full dowa pegition, he incresssd his ilanifold.-presgure to 37 o
~inches, msing his notors wntil within 200 feet of ‘th_e ruaway, at _w‘r:ic_h -f}'_:'t_me
he’ dove onto.the field in a steep glide. Captain Couples definitely g_]_.a@céd |

- the landing speed at 90 miles per hour as called out bty his first Of'Pler aﬂd

?was rni". the opindcn that the alr speed indd ators were fuﬁctlc'nng in a namal
‘mannsr. -Although his. wmcshlela was iced over excejpt for: a 53&11 space

'---.clea.red by his de»-lc:ei while 1n $he overcast, all: the ice melted “ro; hls

'."‘,’7_‘1'1‘.1_5:1161& beneath the overcest Withi‘zs two minutes. _.li,owevei‘ ’ .1_"1.5 i Slblht?’
vas impaired by a heavy mist.
~Gaptain Couples tes tified that oo exanination s_f.t'er.lénding, . Hg.é 193@-"
' rmg edges of the hoots on the wings were coversd by .clear ice of 3/8 of .an
inck te an_inch in thickness. - One—balf of an inch of very "O“?h ieg ﬂtenﬁed -

_Yack of the de-icer boots for sbout 4-1/2 inches, Ice was all over ihs nose

.dff tl.l.e"'Shi‘?',' -.éxc'en't '.t-he'.'-ﬁ-indshiel& 'z‘ﬂ‘-outa ¢ne i’léh af -rouzh iz‘:e was f.zuilt m}
"';-‘éﬁck-‘-é the de—mer boots on the vsrtmal fin zmd Borizonbal tail surfac:es.
"""'T‘}i 2. antennas had iceian inch to an inch. and a half An. ulameter. Tha p1tot

3?”?1‘593 were clear. of “ice, C.'J“tc.ll" Coufles belmved that the clear ice which.

elf?erl:,_t‘he bo'ot’shi:ft_&- a_c':‘.cu;nula;ted_ .sub-sequth 45 the ~$ime the -baots_, ye:e,,shut
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of ab'out' 4 mi-nutes befdre' landing,” He thought that the absence *‘c')f

: Shleld ice résulted from cockpit heat and the windshield de-icer blowei‘
‘He p“oceeded to the scene of the accident immediately ai'ter the cra,sh

- and inspected the ice on the fin antenna of Upited 21, wh:rch he: descra‘be'd. -as

b ."1-1/2 1nches in diameter and smllar to the ice on the fin a.ntenna of his oW

ship, The policaman present.at the scene of ‘the accident did not: allow h1m

to examme any other part of the ship,

Captaln Herman Carson piloted American Airlines Trip 15 from Det
landed at Chicago ab 6: 07, shortly after the crash. He checked overg: ha' -
" f'f-range statlon at 8000 feet and reported rime ice, which was effectlvely ﬁis—

-' “posed of by the de-icer boot, from that altitude down to 5000 ._feet-. ,:,-_-.57!?9?11

5000 feet wntil he broke out of the ovércast at 1300 feet, a fair;emonnt .of

clear ice waSplcked up WE_ich"c'3msjed'-'a' sloppiness of’ thégc_bl_it}»_r,,_'

___*b'ﬁi-ty-— of -ﬂi&a;éﬁiip-' and covered theﬁ-windéhiem" As the 'pl-anei ehtere

:-.i-?chalbge of the control setti’kg. Preparatory to landing, Captaln Carso
"'.'_-creased h:Ls manifold pressure to 36 inches and reportec‘t an 1ndlcat" i
© speed of 120 46126 miles per hour, at which speed his mamf"l‘i Press“re

B 'ff‘.'ﬂnder normel conditions would be ‘about 25 inches. He ceme over tha alrport
‘fhoundary at a- spaed of 115 miles an hour and dove onto ‘the' runway 111 a St sep

: gllﬁe.- He estimated that his asmal landlng qued. WAS about 110 miles an

ffhouz- and that. the ship stalled at. this ‘speed Just. above the ground—" He-. ‘was

ithe apsion uf lamllng e:Lther west or northwest witsh the. w:md re
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_:E,northwest about 8 mles an hour, he landed on the west runw-ay Cap‘cam C-arsoﬁ.: '
_ stated thut &8 I‘e Ihrolre out of the overcast a light SROW was fd.lmg and he
cﬁl:matd thet the ceuing was a‘cout '700 feet ancl the v1410111ty a‘vout 3/4 of

8 ml_l'é:)._‘,__ He d_m not examlne the Shlp for ice after landlng, hOWEV(EI‘ the mall-'- :
boy handed him & plece of 1ce whmh e had oroken from the loop a:ctenna de-.-_ o
.. scrided as a};out an inch 1n thlckness. ' o 7

C&Dtalx.‘ w:.lllam . R].Chu:()"lﬁ. la,nded at Gblcago orl 2 ﬁorthwést. -Airline‘s "
flight fro*n Nmneapolls at’ 4 P.m. a:nd took of“ Pg,alﬂ frmw Chcaao at 5 12 p 3.5
,.(_‘the *‘ternoon of the crash, In '::akln&, ar. n;proacl‘ *or a 1and1ng he encoun—

- %ered an ove rcast with a d flnite to*) of 5900 feet with un.n.lmted corditlons
e:g.istinﬂ' a_,bot_zg, - He _'_tgs_t.;‘;;f}f;d _‘n.e encouzxtered a very heavy 1cing conditmn be,.— '

) tween 5000 and 4500 Peét A l-igh to r*z;::‘.earatn glaze 1c1ng condu.t:u.on between -

_4500 and 20u0 fbet ar'd that he brok.e out of the overcast at 1200 feet._ Bn@ﬁr—-

"neath the overc,_ st a very la.gh*' mlst;ng cond‘.t_ 10,1- exlsted aﬂd t eu 1ce melted

7{751‘1‘,__ CaPtaln 1c‘mo~1d iescrl oed tbe 10111g condltlon iz the avercast-as "hea’d.- :':“

on ar- ice comhtlou as you co‘ul@. Fave‘ Fowever ’she de-—mer boots'were effec—-

'tlve an:l the hot air w1*1cs.sh1e1.o. ie—lcer &ent a snot clear on the mndishleld

_He. mamt 1red beat on h:.s cm*buretor«: aﬁd nad o d1ff1culty w1th carburetor o

B _ice. - o l:
- _C tain Rlchmond toox off agan.n for Mrmeapolls at 6.12 anq testafled '
: fthat he enccmn ered no 1ce or preclnltation to an SJ.tl uuie of q4:()0 fes t Z'Be*'.;

. twacn 3400 an" 4500 feet a llbht glaze 3.c:,ng con.,lt_on e:x:.st"d and from 4500

.fee*t to 6000 feet A rmuerate L‘laze ice conmtlon existeﬁ He s‘bated t.hat ha

- 1 'Wa.s cont'wt un to 6000 _.:r:‘.ect w1t.h tha 'base of the ovem-a.st estxm?tei at -:_.0{30

feet. Eg, crulsed at 4000 feet sm epcauntere\_ 2 hght gleze :u:'_ ng

. dlsteua(:e of 43 mles northwc'st cf Chacag. .
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Guptazn Rlchnond alsc:» testﬁ‘md 1:11c t he hed experiencefi condltions where

’ the hot air blower s,,rstex:' was not capabla of freeing tha W1n:ish1eld of ice.
In these cases, he‘ was forced to open t-he side window and scrape the ice of:t’
w1th a putty lmife ' Eoweve:r, he stated he wag never preve‘nted from ‘q‘genu;g
’ t-hé” s}.ld.lng p&.rt of h:Ls mndshleld because of 1ce. - |
From the- evidence avallable, it is éoncluci'ed 't'.hat an icing con&it'iuﬁ éﬁis-
ted. in the overcast :|.n ﬁhe nc:.rii;y of ‘the Chmago Munlclpal Airport at the |
tme of the acczdent I‘hzs conmtmn was Vc.I‘lOLSly described. ty pilots a.s :
lxght to hemqr and of both rme an& glaze tfpes of ice, anc‘ was esnecmll;sr

7 ?--—- i

' pronounced at the 4000 to :3009~foot. level, Although the evidence 15" Canlict-

" ees:inc, to determ»:.ne the condltlon of the airplane and its equlpment-

: immediately priur ta impact S we are partlcularlv forta.ma.te in that the trlp _

; log_for Umt,ed 21 hetween LaGuarcila Fleld and Cmcago was cc-mnleted o.v Flrst

) "Gfﬁcer Ymmg, E'ccept for the 1“sertlon of the la.ndlng tlme at Ghlcagn,

prior t-o the acc:.dent ami wa.s recovered in the wreckage. It- is 1mposs1h1e

ach 8 deflm te conclusmn as to the exact p01nt in the fllght at which

i rst_ ___Off'cer Youa:,g ma.c..e his last entry in ohe trwp log, but it is a re&son- :
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'7.(:'ont_rol tower £nd no maliunctioning of the :11rn3.-=“v or its squipment. wgs in-
dicated in any-'of, these corntncts,  The 1ast conbtect was made ab abm}t 5_: 47,
-lass than o minute before the accident occurred and not only did the record
of this contact feil to rewve :. any renort of é‘cnomal opsration, but also the -

o‘“trol tower opﬂretor testified that in his conversation, no exci.tement'_or' |
a,xr-'lc,ty was rﬂvealed by the voice of First Officer"‘idw;g.

From he _testimony of the eyé-—witneéses who saw Uﬂ :'Ltgd.'"'al at {rarioué.'
poiﬁts while. it was opex;ai;,-ing near ths Chicago Al fﬁort_, the air_nia_zze .was' ap-
pa.rently o;_;erating 1:101':,‘.8;]‘.1’3‘?".113:1135..1 it resched the point where the left wing
dropred just prior to the erash, Therefore, all of the avi iéz:ce" sppears to
lead to ,fhe canclusién that from Clevalsnd to this jﬁoint *_;here had been no .-
stmcturﬂl or necl anlcal fallu.rc, oT mal:curctwonldg of the ¢_1rnlane oT 1€;s

'equ_ipme_n't. The only evidence axraila‘:t-le to assist us in i m.kmg a deter:una-_
.ti-o-ﬁ as to wheﬁher ary ;suc'h‘ failure ér ;:.é.lfunctiénin .ay .hafve"o'ccdrréd- at

- this poirt snd may have conﬁ'ﬁbﬁﬁe‘d to the a.ccirlénf was ,:prm_r.idedf. 'by anexa—
_:'.mination of the wreék:age. |

Puselngze

ina,'smuéh ag the plans crashed on its rose, ths pil ﬂt's. cr,“!pc,rtnent and
the nése scetion of tbﬂ fusﬂ.agc were complete demolished. . The 1’)355?1.‘15?3‘
..t'::Ouiaa;rtment was int-ia'ct with a fow ir—mact failures of 'fhe fuaaleage b-ac’_k:_ qf _
thewng, The- landing gear was fully extznded loc red 1# t._.ﬁ. dx}v'ﬁ ;"JS}tiicn_'
m>1‘malfer '1anding, with the wheels intacﬁ. and the _‘l;.i_res full:_:_.inf_l—atad.__-
';AifthOu.gh: there ‘#81‘8 evidences of fire in the r:.gnt ‘engine nacelle an:i cer—
rjirr"tain portaons of the foreward. part of uhé fuselese, . it had not UTD@ es:,ed tG :

xtent 311:1 an examnatmn of ‘adjacent. portlons of the alrcraft showed that

r
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the fire took place after irmact, Leck of fusl could not have contributed
‘to the accident because the Fuel taniks were found unbroken and contained = ™

about 335 gellons of zasoline.

Exéminé.ticgn of the ,win{-ts', tail surfaces and control surfaces dis_;.'.ll_(_)s:_ef-I;';
only - d"m ge occasioned by the crash _No structural failure in the alr waé
_‘i'ndicated a'nd' the flight controls were intact $o the peint where they obv:r.— -_

: ous}.y haﬂ. been broken by the irpact, The right wing was intact except fq;‘? '
:_s,_light danage to the tip _ar;d at the tra 1111"»0' edge, The left wing wés

.cujrla_@. ﬁpwara-from the .wi'?—-: tic to a point abeut ) feet outbcard of the 1and.-
ingllght The, wing fls'\s were extended to the three-du,artcr “dcwn" pOSl—i -

S n'_iliori:ial -for_ ].a.nd.mn Tbe t-a:.l surfaces wers pr(ctlcally mndanaged a.nd :

3 triﬂ .;tabrs were mtact a,ni in good worrmr COI‘d"tl"’.«h. T"lc. de-—mzng bnots
- Ice Accmulatln
Inspectlon of tl"e sirrlane for ice aCC\lTlllcutJ.Dn showed 'that‘- ic.é i'e'm;iiﬁe&
_'_fbii 'the‘ .nose- of the de-icer boot on the rizht wing about 3/8 of an inch thlck
__ _fomzné a c:«\p ex’senﬁinm ‘Tbackward on ez b side for a distance of 2 mches
'"'i‘z'm‘1 thu leadlnb ed{'e. F ig ice was nf a rough f-rarular nature. .ﬁ clear, |
g _blaze ice fornation of . frfm 1/ 32 t 1!16 of an inch in thmxcness extendaﬁ.

:;':.-,back of this cap to withm ona” mch of the attachment strip of". the de-lcer

?._:V‘boot Ke “fee was ‘observed on mther the de-lcer attachmcnt strip or on the

£h ngs 'back of the strip. .

i _.Kfo ice was found on the left mn@z, probably because 1!5 had 'i}



dislodged when the wing strucik the house on Keat ing Avenue, There was an a;:cﬁ;
mulation of about 3/8 of an inch of rough, granular ice over -the nose of the
de~icer boot on the horizontal stabilizer exterding backward for a distance of -
- one inch on sach 'side. . The de-icer boot on the vertical fin was .capped w'ith'
ice about 3/8 of an inch in thickemss extending back sbout 3/4 of an inch ‘on
each side. The ice accumulation on the fin antenna was reported t6 havev:éeen-
about 1-1/2 inches in diameter and on the antenna underneath the center iéécti-on e
~%0 have been agbout 3/4 of an inch in diameter, While there is testimony by. a
‘passenger that hs observed the de—icer boots operating above the overcast, in
- the clouds and uvnder the clouds, the ice on the ieading edge of the _ae-.--ié'éi'fb‘oo_ts :
showed no evidence of cracking such as woulé have hesh present if"tlie'de—i_cer
boot s had been operated, Moreover, this ice was of a type which the 'bdot's" could .
heve 'éffect ively ‘broken off. |

It seéms - clear frow ther record th at Captaln Scott had accmnulated on hlS
: -;umdsh:.eld a. stbstantial amount of ice because, after breaklng out of the ‘overs .
c_as;‘;_, he told :the al__rpo_rt control tower .aperat_or._i;‘h:a_t_ '_11: _woulrd, ihe .pecess-gljy _f_oz_‘
him to circle the airport in order to get the ice. off nis windshield. However, .
there is no ev1ﬁ.ence from whlch we can determne as to whuther he wes“smccess“ R
- -yl in éoulg S0, Slnce the pilot's compartm nt and nose ScCthﬂ of tha fu.selage.ﬁ
yv'ere. completely de.mo].ishe'd t.he only part cf the meSh:Pld. remamlng for exami— “
nation was the 3frame,. from whlch it appeared that the set screws which fasten
. the sliding panel of the windshisld in front of the Captain's seat had been wm-
5screwed ' '

The detalled irspectlon of the ice accumulatzon on tke alrplane was: made
-_.:abeut 7:15 P ., almost l-l/B hoursai‘ter the acc1dent occm‘red Slnce the t=m~
'_7;-"}§eratnr= durmg uhls perzod rema.lnecl at or be}.ow the freezmﬂ pomt and an ifn-

e 33%1510& of the: ice showed_ no 1nd1ca,t10n of meltlng, 1‘1; is reasonaale to conclusﬁ']_

bat no reductmn in the 1ce accumulatmn on the wrecgage occurred between the

_e ‘N’hﬁn 'Ghe plane came to rest and the tlme it was first carefullv examined
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_ Engines

_ 'Iﬁ'view;- of the reported engine trouble earlier in the fli._g_ht_ andef
_-the actions of the airplane immediately prior to the crash, the q’ues_tiu:;'ﬁes
.presented. whether englne failure might have contributed to the aecldent
. ..Therefore, extreme care was teken in the handling, inspection and d.isa.ssem-
-'Dly of the eng_mes.-- After a prel1m1nary inspection at the scene c:)f_'_ the___-;' !
'.creeh '.-t'he ten;gineg’ ‘in the custody of Air Safety Investigators of the BOard,
were removed to the United hangar at the Chicago Municipal Airport fordis-
:-=assenbly ard ninute inspection. T
During the.removal operations the engines were ¥ept in the,:sa_n_é E'Po'sif

. tion as that - in which they struck the ground, in order to ratain any’ water

in the ca.rburetors or in the blower sections which might 1ndicate rnalf‘unc—
':';_;ftioning of the englnes because of ice accumulatmn in the carbu""""r -
‘i““‘fi?"record mdicates that the removal was acconpllshed wlth such care ha ater
?'.'f'which had. filled a hollow-—headed plug on the outs:Lde of one ox“ the cyl fier
.'g"heads on the left englne was stﬂl present a.t the time of di sassenbly.- the
_”'ee.rb_uret:o 5 WETE dlsmounted and tested for water by stralmng the gaeel _ne_
'.rema;i.ning through a chemoa.s. Two drons of water were fou:ed in a half pﬁ.z‘;t.

_-'fof ge.soline taken fI'O".I the carburetor of the 1eft engine, No water Was

-.:';feund m cne pint of Easoline taken frem the. carburetor of the r;ght ng:xne'

-_:_-fThe 1"1take valve ports, CJlmders a.nd the blower gection of the left---,engine

ff{.*‘wer'e 'iqepected for traces of -water but none was found, A smllaf

:.;;..:Bf the rlght eng:.ne dlsclosefi 1o ev1depce of wa.ter in the val‘
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¥o. 5, No, & and Yo, 10 cylirders.: ‘A fire hose'was plsyed upon the _eng.in'es' g
forlicwing ‘the aceident and sinceé the carbursfeor alspter of the right. engine..
was cracked, it is probeble that the woter found im the right engine ceame
from that scurce,

T4 was the opinion of engine exrerts* at-the héaring that the waber
found in the englws did not indicae ice aﬂcumuatlor in the Ca:auretors. .
”he,,r stated that if thsre had heen ice in the carburetors sui‘ficient to
jnterfere with the operation of the engires, the inspection would have dis— =
clesed a substantinl amount of wat:r in the b_lower gections whei;eas .n_oné was
found there,

Left Engine, Serisl No, 2621

Tne generstor, stcorber, =nd hydrsulic pump 01 the l ft ng1ne had brmcen..'_
'-1oﬁée.and- & corner of the carburetor adapter flange was _-’or_o}steha_-Q’ff.'ﬁi’;th;' tl;e_: |
_Sfécepﬂled loose from the rerr case, The intake hipes g;:d pushrod’-ﬁ'éts_iﬁgs
“uere all in ylace a}.thcugh_some wire badly crushed. The fe@ncti'bx&'géai_ :ha_'us_—_r'..
ing had a crack extending frcrﬂ the thrast bearing seat to the -ét taching
: fl'ali:ge at the left of the nosz section oil mmp bogs. On -the inside,- four
. 'smaj.ll cracks were visible on ths thrust besring boss. The support nlate
B a‘s_éein‘el}r at the tottom showed 2 emoll crack in lins with.a gimilar crack 'o'n
the nose cass., - The froni sm.e of the support_niaté ‘nsre a ébar_'w‘ners the
propéiler sbefﬁ.bad driven b'v::xl‘. the governo* drive gear 1nd1cat1ng a rota—-
.‘.ti‘oii é:;.f' about 20°to 40 fiegr'aes. "I"né a(‘.cess‘ory' dr_i'vé shaft was sheared with -

fa. clea*x vertical: brcar et ‘the urdercut 1*1 front of the: Tear Splinus, AL

b J'ohn Lee Purce Engineer and Servicing. fv‘a;zagcr of th, Prntt & *.'{hltney A‘n‘-—

“eraft Division; Bsy Dehority, Superintendent of Overhaul and Bepair, United .

Az_r Lines, G~org= W, Hascins, Safetv Specimlist, Civil Aeronmutics Foard.
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crankshaft parts, pistons, piston pins, and piston rings wsre found. ip normaE
cbﬁditi{}n, whils siight damage was done to the parts in the mam, rea."r,r“ami

i:zﬁermediate cases, The studs betweez_q the cases were hent v.:th a sllghh

. 'chefmg indicated at all stud holes, although nons was sheare-.'l. Tha blnwal‘
base showed ind ca"lons thot the 1mpe1 ers hed struck the cas'e. afte'r the’

- she r:mg of the "CL“SSOI‘J’ sh It_, and the impeller blaaes wers scarr d. 7 1

s’\l‘;gi‘_uly‘. The rear case vas cracked at thres carouretor support stud 7};&153

) and also at the hydranlic pump pad.

‘Right Zngine, éér;al '\To 2624
The intake pipe on the 1’3. 6 cylinder showed evidence of an .af_te-r:-fﬁ‘ ire
" and the inter-rocker box hm, hose between cylinders ho. 4 a.nd 6 was charred
f;:{}-..f.Tbe 1nt'=1ke plnes aad pub ro:l houmngs ware sl in place nltuough some -Were

;'.:g.:i_,bag;.y c_x:ushed;.;_- ‘T‘ha reﬂuctlor £ear louslng had a crack. extendn:g fro’l lj;lze

':f‘..tbrust Leermg seat to the att-z, hing flangs at t’q\, 1eft of the I‘OSG se,ct oo
.3--:_9-211_, pump boss.. On the iuside, five small crackv were Vl“‘lble on tbe thrust
bearing bors. The suppqrt- plats assembly showed a small crack at the .,__;{'.p_wel

..pin location at the top. The front site of the suppord plate.bore a. Sﬁ'ar

'__-"__'__w_here the 'p_ro'peller shrf% had Iriven back the rovernor arive. gea:r, 111:11331;-

w

.:—5._.1ng 3 rntatlon of about. 20 dt,g;r*es The sccessory drive S’l&ft was: s;heared
:_;,_-1:1 a clean Vel‘tlch brem' ab the unﬁercut in back of the front'r sp},lnﬂs., }111

'l}'-;:crax'.ksnaft pa.rts, plstons plsto“ pins, and piston rmgs WeTG found in nﬁmal

conditlon with very little darage dore to tLe parus in the ma:.n, rear, a:nﬁ

__int’emeciiate ._cases. The studs betwean the cases were rbbnt w1th a sl_ ht chaf

ing_ indmateu ad all stud hol-=s alt.u.u iCh none was sheared. The bl' o c&se :
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of the accessory shaft and the inpeller blades were sée,rred él_:'l_,ghtlj._ The
rear case was cracked at one carburetor suppé’i‘t stud,

The carbureters, fuel purps, prepeller governoré, vacuun pumps,_épark
plugs,.and ignitién_harnesses from both engines were forwarded to United's
shop at Cheyeﬁ#e, in the custody of an-Air Safetj Iﬁvéstigatof,:for examni-
nation and bench-testing, The igni£ion harnesses were badly crushéd by
lmpact and while there was sonie damage to. qther parts, teqts made 1n the
loboratocries proved that the functional characterlstlcs were satlsfactory
and indicated thas the.parts were opersting normally at the time of the
crash, The two accesscry dr1V¢ shaits taken from the engines were for-
warded to the National Bureau o Standgrds for eXamlnataqn. TQe,repgrﬁ_of -
thgzﬁureau indicates that'nd metallurgical defect contributed to;ﬁhe féilﬁf-'f
ureas of the shafts and that the fractures were caused by the =mdden stoppage"".i-';_.
of 'the rptation of the shafts. |

' Th_e cqn&ition of the parts. of .both engines was - striki;;fig'ly‘ s:.mlar, ) :
fron #rhich it may be canclud_.ed trhat toth eﬁg—:iﬁ_es were_.opa;‘.at 1n? in the 'S";‘.me -
menner at the in stant of 1zﬂ‘oact ﬁowever,_ .if: is not'po‘ssible to detcrm.ne
from the condition of the englnys whetner they vere operatlng under power
at the time of 1mpactf a¢ the windmilling of the propellers would Lave been._

sufficient to cause the observed amount of damage.

'Propalléré '
The Plane struck with the propellcr ghafts aﬂnroxlmately vertlcal
V"Dlsassembly and 1ns;pect10n of the ﬂronellers Showed the dome assen?}lles,

. the wpider assemblies, and the barrel.assemblies to be in good condition,



_Th'é_- fété.ﬁing can setting for 1;he left propeller was in low piﬁch‘of. 18 de— "
srees oand the blades were'at the same pitch, The No. 1 and ¥, _“é"ﬁléd‘és
.were not notlceablv be‘at nor the segment gears broken, The tlade 's'ﬁr:f'aces
=were' in goo'd' c'o'qditiozi, showiné; no scratches end fow nicks except oné”large
"11c_u at the tip of the No. 2 ‘“La,de. The Eo.' tlade waé bent Dacm'aard at._-
the B'?-:mcl'» radlus about .30 devrees mth the surface in _pobd‘gdridiﬁ"iéﬁ"and;
th_v segr;aen-t gear no_t bro::en. The skimplates of all three blad:eé'sha{éégc‘i; céﬁ:%
‘gi-égséén znd ‘siall cracks. |
The .roéaﬁf‘ln_gf ‘cam setting for the rigzht pi‘dy_ﬁeller was found at 24 &é-
grees with the No. 1 blade in 'a“ feathering position, the No. 2 blade at 25
'degfeé's". "..The ¥o. 1 bi’ade was bent forwara at tne 30—-1nch radine at an angle
Fiﬁof any roxmately 30 degraes w1th tne surf-:ce bearmg, rur'erous scratches a.nd
‘-ﬂthe enterl"‘ ed&e Ba;_i_'!.y :ncxed_. -‘I’he sagmeﬂt gear was cracke'd between the- ;
--zlio 4 'a.nd \To. & and tetween thé- Yo, 5 and No. € teeth with’ the ‘i’o. '? tooth |
'nartlally bro’{en off and the segment Sﬂlzt and spread ’“he ¥o. 2 blade vas
:'bent back a.t the 30-—11‘Lch raé;us at an anrle of 15 aecrees w1th the blad-.—,r SuT-
‘faca ami the segﬂcnt gcar in @ood condlt;on. The No. 2 olade con‘tamed a |
-'1arffe nick at the ‘tlp a.nd. was ‘*ept sllp‘ztlv forward at the 42-inch radiusr
smi the ch"ﬂ nt gear was in gcod condltmu. The shlrplates of all thrf-'e
'blaﬂes showed, : cor“pressmn and small’ niecks, AR
The exan1nrt10n of the rrovﬂel.;.ers snuwed that ‘hey were rotatlné" rat' the.
Ftime. of imgpact howaver, it is notr possible to state. def1r1tely whether
.-they were ausor"mg powsT at the ;_1_;1_13\3 of impact or wnetqer_ the__; wers. Wi

l_ milline

_ﬁg;.thmz__t _appl_:,c_atlon of power,.
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Comirols =nd Insttiments

The controls and instruments located in the rilot's cockﬁit were
'e.;lther'. conrletely demoliéhed or so radly dl.amaged oy impact that readi%ags:
cmild 11.th be taken or t}a irdications éould ndf te re'lied 1.1po§1.' ’x_’._‘hé'.”'
throttles were in a closeﬁ_'posi.tiozz. Tha i-;:hition switches were in the
o th-on' posii;é.on; and the nester switch 1*.!5'18”“‘91‘;'-‘._ The aileron éxi_d rudder
tab coniro;_ls were set at zero degrees, .while_._.the. elevator tab_,cont-roi- h.r'asf
set at 1 degree "nose-up" position, - The flap valve handl;a. was _in. the fully
down prSi.tio.n and the landing gear handle in the _ng_n_.t_ral, position. ALl :'6,_0.‘%17‘
_trols were checked and found to Le intact from the cockpit to the pp_i’nt:__ of .
_.attach_ment_. All fuel arnd oil lines were intact fron the nacelle to thefuel
_ .ta_nk_s éﬁd ﬁer_e E_c,he‘cked for signs gf--n_f_gt_ez;_ o.i_' £ oi-._ei_;;_n su‘:stances.Thefuel .

-

valves were badly dameged but were found oypen to the main __taj}k':s. R
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Radio Equipment
e _fadio_. ééuipment vas badly daﬁaged and an inspection gave no sa.{:i#f-\
faét-'ory”iﬁé.'ication as to its condition prior te tha crash, The-aircraft-ﬁéé-
completely equlpped with oroper I‘?,lo equipaert and there is no ;‘éason to be—

liev'e tha‘b it was not fun_cfionizxg nroperly. Two-—way comrmnication was main—

tamed 'U.‘iloll less thar mo mmute pefore the crash., In ad.ﬁ_ii;ion;;- tha-'tkrip;

"1t)g b_'aa,‘rs 2 goigation_ i‘,ba._t the rac"l io was sperating "G. rC "

P

 STALL CHARACTERISTICS OF THE ATRPIANE =~ 0 “rwoe’”

The nenetwer which United 21 perforned just prior to crashi-nigff‘tﬂfl‘a';s; de T

-

‘seribed by witnesses 28 an "exagmerated stzll". In order %o d‘_‘etem ine what

' '?ﬁiéht"hav'a’. caused the §tall to develop, it is nccessary %o consi dar the s

Lg i‘.’ cha.racterlst‘ cs o*‘ thu a;.rpla_wi In so doing wé have "B-V-f"i'lablé?""'-

"'of pﬂ.o‘cs at tho hca.rlrg 'm\,. Tepor ts '1i‘ tests 'a&é_'djf--' theDC—-3 b

_ Tﬁe Stc‘l}. . ha,raCtt’I‘ls'bl{}S of me DG-S with _‘pm;.?c-r?'bi’ff :zrecensiéerﬂfl

e qu:i.tc. saf; ‘.Tfé(_‘,.tr_)r“. E’ieﬂ _a._stail : occurs it 'é.cvélbps attheeenter S :
s%ﬂOn befare progres: sing to the wing $ip aad g’déd 13,0_81:_31 controllsmmn_
.ﬁain'éd almos_t-- to ths stelling séceﬁ. in ircipient stall is ac;:comp;_é.ﬁiedi_.hi .
vxhration ami tail buffctl T which c.evemps at n pc ed of u‘oout flve m11ﬂs
p@r hour a.bove the actaal sla iling speed. There isr'nq markec;'-h tendency fo;f ,-

. fhe, 'a.irnla.ne' to roll eff in blthﬂl‘ mreoulon, and it mﬁy ‘ﬂe beld in. the |
stall Wlthﬂ\lt roll:nng uzzless th stal.:. has been irduced by pu" 11ng the nose
- up s‘xarply. The recovery is: Cihi te remlly nade and ey req Te, betvreen 10{‘1-

and 560 feen cl'apc,nQ:'u‘x,;> upm t"ln sev'erlty of -the st: 411._ .

Tests l:ave shawn tha,t wben a st@l develnps under’ the a.pplma«ulon nf-' .

mii;Si;}g.pqwgr--ijt “does so” ra‘ﬁher _ahr_up%lyr zm-d' is o ccoz:manled by a vxol&n‘t .
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rollmg motlon Whlch may be in eith r direction. _ 'I.‘he stall ;ieveldpa - at the
wing t:Lp and. thare is llttle warnlng excapt for a slight "mushlness" of the
cantrols. The slz_p stx_'eam effect delays ‘the stall at _1_;he center seqtmn and
also _iargely el.imina.té's the tail_ bn_i‘fetingre.nd vibration present .i‘n-- _the
" power off'f qondifion. In recovering, the p}.anc usually loses a mlnimum
of 500 féet cﬁ‘ ai-ﬁitﬁde. The sneed at whlch the stall develops 13 varlable
dependmg upon many factors such as loading, flap pos;tmn and degree of
bank, Pilots emploved by air carriers using DC ~3 equlpment are glvon pe¥i~
~odic fllght checks wh1ch mclude both power on and power off stalls, so. that
all airline pllots usmg this eoulpment are famllar with its qtall charac-
t:,erlstlcls.r Unlted's procedure requires such checks of . 1ts captalns every .
six mon.trhus.

3 s.bffect of Tee:

Smce 11; has “besfi defmltely determlned that snme 1ce was present on N
the aircraft prior to the crash, the effect pij,_;cg_:_@qmpglay;_eg on the
_V stall characteristics must be co'nsidsi'ed. There -hav_re been few DC-3 ";S__ilf%r':_ 2o
- égntion_any stalled under icing conditions and the behavior. of, thealrplane
uncler.these coﬁditions must be iargely deduced from -general consi.derat.i..on's

Th‘, results of wlnd tu_tmel tests, reports of pilots, and the gcneral effeet_..
7 of ice on alrplenes Tuet all be considered in. thls regard
No deflnlte standdr&s have ‘been dev:.loped for descr1b1ng the w1de
' 'varlety of types and degrees of eccumulatmn oi‘ ice encountered under_
_ractual.fhght conditions, = . It ig thercfore dlfflcult accura,tely to -
:.;:&1131Yze the effect of various 1c1ng condltmns._ . The acq{mplatrl?n
:_'_.;_;oi' 1ce on. aircraft ‘der;;e_ang},fzs.f___::upgn_ .a_i_;_x_:;_osphe‘;;‘q;'_cqqrﬁit_‘;;ions whmh

’a—-fmaﬁ' be. '°3t1fem.elx; varisble, ~ Ice may form under varying westher
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gondiﬁiéns at temperatures hovering_é.rou.nd thoe freezing point or
below,or in any cloud the. temperature of which is ab or below .
fil"ézézi-n‘g', and in prebipita’;ion below clouds even though no preb'ipi;:' )
a tation is ovidont on tho surface of the ground. The rate of °
acéumilétion of _iée'is 'also_depeﬁdent upon such faci;'ors. as t.h'e size.
of fhé airéi:'.aft 'i‘t"é épééd the leng‘th'o'f tine in the .iéiﬁ'g'coﬁdi;' !

.':tion, the rate of accunulation, tho size, temperaturo and ro,te of ‘
rdescent of the water droplet and the a.ngle at which it strikes the
alrcraf‘b ‘surfaces. Thig comblmtion of variables nakos 11; a.lno_st '
:.mpossi'ble for noteorologists or pilots to predict either the .k:'i.né;f', -
of 'i_ce or tho rate of its accuulation under reported woather con.diii;t

| -_ ﬁid_ﬁs; '-:'A'lso, it is often quite difficult during conditions in which.

: 'i-cé._. 1s fomln,g for tho_pilot %o see, Tron the cockpit, Itho ; typ'é'or'._ e

" tha rate of accuulation of ice, - In sddition, an oxaminabion of the, -

* aireraft after landing soldon gives any reliable indication of the =

typeoranount OflCO which the aireraft had sccumulated é,t"'fﬁ‘giit?

'z;z_;_':altitudes he}canse of the effects of GVapora.tlon, tonperature chan;es,:-
and’ vibratxon. " L
Grenerally speaking, pilots class:.fy ice as eithor fripe'’ or
“gla:zc" jde. B:u:'-o ice is usually mlky in color, of & rou;fh uneven '
"='-'glo'bvlar fom, dcscnbed. as tenﬂing to bmld up very quickly but

:' 'b]_:;ltt_lc in n'a:hure and._ easy t6 .'brea.k'. off *«‘{ﬂh dO-i 05511% -unipﬂ.eni?'f

© Glaze dcoo 18 aé-s’erised";a-‘s"-aea;f.'—'aﬁa”smam  tending t6 buildwp

f‘,verv ra‘pidly but clinglng to and preservmg; the form of thc o‘ﬁ;cct

-upqn. ‘which it -ac_cw;ulutes. Glaze :Lce is harder to renovo and. whe_.

- broken -o-f‘f“”isy‘tﬁé 'aé{;’i"dn of ‘the de-igef Doot, tends t6 etidk 1

' an.dibmld up over the cap stnp behmd ‘the boot Glaze ice

blow of

S; easzly as é‘.aee the morc brittle a.n(. rough rine ica..
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’I'he increase in welght added\. by 'the welght of the ice 1tsu1f is of rel-w-
tively llttle 1mportmce The mportant effect of the -wccumulatlon of
ice ist ée'rodyriamic S1nce the f11ght »characterlstlcs of the w1rg are B
very sens1t1ve to tne premse contour of the wing section, the accumu—- '
lation of ice may be expected ‘to have and dbes hav"e""jJronoun'céd‘éffécté
Al’chough pllots are not in agree'nent as to the degree of effect of
ice upon the performence of t‘le aircraft they all sgree that 1ce does
raise the stalhng; speed. WAnf“ tuanel tebts under mmulated icing comii—-
tions co;afirm thié .coz-lclusaon, which alsorfollc;ws from a con51d°ratlor of
the ‘oé.si‘c theory df wing action, 'T}'ie Q%é.ll is _hot 'accompaﬂie'd by tHe ﬁsual
v1s‘ua1 or’ necha,nmaL W'\.:t‘nmgs ancl ma,y oeeur a,t an attltude -f!hlc?i‘ 1s not ei—-

pected by the pllot Mail buffetlng iw often decreas d or entr'ely Ellml'-:__ '

nabed, ’f‘he 10“g1tud171a,1 stablllty of the Shlp is not ordinarlly affectﬂd -

by ice nor does tne use cf flaps in 1c1ng cor‘dltﬁi‘s aPP&a* tO affe"t the

stall ch racterlstlcs auversely. The drag of the’ mrvﬂa.ne is inere ased and _;:

the max:mam lift decreased. The rate and. angle of descent of the alrcraft;
“in a'glide is slso incrensed. | o '

Seversl 'pi'ld‘ts 'w-h'o landed at Chicago ori tiie aftéfhomfof'thé

- crash after remannu,g in the :u:mg co*zdltlc*zs for varlous permds |
I‘éporteﬁ an increase in the larilng or Stalll“.g S‘peed* 'and mcreased

| dl‘ag Of the alrcrafzb, r"q“’-"rlﬁg the use of és nslaarable power Cthe

2 e TRk Al itk b L e e e e L e e et e e e B e e e e~ i e e e e e g,

* Reported above under section "Weather Conditions'.
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.'icc' ac.cwmlation describcd by these pilots was greater in anount and

| wasg in & mcro crltlcal locatmn than the ice which was found on
_Ung.rte’_d_.:_ 2_1::_ ;};_.}s reasoncble to assune that this nig iﬂt be cxpcctcd .'
.:ina_gljgcll_,__ as each of i;he‘se‘ aircraﬂ was in the overcast for 2 per;odr
. of '_gppr_c;igapcl;{j_3_5T.__'_qinutcs_ wiorcag Uni_.ted,z-l-r;as in the overcest
for ,_'ac,:_c-stimatc.fi per_ic& of only _8 uinutcs.
| In ud.d::.tlon, Gaptain JoIL. L, MaL c‘bon, a pllot *or Tla'fismhtlnenta.l;
& Wostern Alr, VInc., and Ce.pta,ln Gha,rles A, _Thompson,r a United pilot,

.testifiod W:Lth.respcct to ,the fllgh'b characteristics of the DC-3,

-;‘Captain Ma gden stated that on landing at Chicago st 3252 on the
'-__ai'ternoon of. thc crash with pbout 1/4 of an 1;-ch cf clear, smcoth ice
on h:n.s 1':1nbs, tho sh:.p stallﬂd on la.ndlng at a speen. of approtinately

._-‘80 niles pcr hour, nore thc,n 10 nilcs per hoar ﬂ‘bove what he considered

be ﬁhe nornal stallmg spﬁcd. Ga.pt:un Maﬁdcn a.lso reportcc‘[ an

experie cerwherein he used full throttle to naintam flying speed

xs.g.‘qg_;ce. - Several smilar cases have bcen roportod ﬁy alr_}_._l_nq

',A.. f‘ew%r days afte'r.“ the accidcnt -Gapcain Thcmpson .na.dc seversl tcst-c"
on =3 DC-:S under 1cing condltlons to detemlne the cffcct of ice cmr .

; the speed. at whlch the stfmll devolops. . These tests were nade ab

.'nibht m f frcazin.— mist us:.nﬂ a rebular Un:.ted J)C-S lo'Lded to

22 9{)0 po@ds m.th the ccn"!:.er of frovi ty qt the 17 per ccrt pomtzon,

E-'-:United 21 is thought to hewe 'been loadorl a.t the tine of the crash to L

469(} pou.n&s with a centcr of gravity posxtlon located betweefn 18

f.:.gg

: .and 34: per ceﬂt. depondln{ upon the seatlnb arra.ngemept of the p ssen%;-i-

S Um.ted Bl-ﬁas equlpped ;:11:3:1 tbc now. type of de—-icor 'boot having

ag ex ‘cnﬁmg, over the attachment strlp at the rear of the 'boot

designe fta 'elininate-ithe -‘-‘bu:.ld,mb—up of a nd.ge of ico along th:s
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:strip. ~Phe ship tested !ms not equipped with this new type do~lcer
“and the effec£ cﬁ‘ ice nay be. greater than a'éorrés-po_n&in{_-; YoTorbim s I
lation on Unite'dr 21. Coptair Thdmpsoiz accunmlated a cicar_.r glaz-e
ice of cpproxinately 1/4 inch in thickness, cxtending back 2-1/2
inchos on bop and bobtom of tho center line of the leading 0dgo of
the ﬁ.e-icor boot, tog—;ethar with a mass of rough ice extending from a
point behind the s moot ice over the cap sﬁ:’ip and running back ento
the wing proper fo: o distance of about 6 inches. In Captain
Thompsén's opi_nion; this ieing condition was roughly 's_imilar_' to that
“on United 21 except -f or the -rough ice over the cap st.rip and back on
the wing proner. Ho testifiod that with wheels down, three~quarter
flap pos:ﬂbm-‘, 17 inchés' of the nanifsld p‘pssuw c.ﬂd. 2 doscent of
400 _.fcet per min_ﬁte, the ship rozched the point_.w’r.ich-he c'onsidcre_&‘ a
to be gust nbot’e the stall peint at an indiecated air: snced of 70"
mlles-'per hou:_r. HL rep()rt o2 that at ’F.J riles per hour the allﬁl’On_.
eonbrol was still presczxt. Rty sh_-ip stallod ,ju:st— ab0v;:.,.tho grc'md_ s

on landing ot an indicated Air speed of 70 miles an hour; ornly 6

-

. niles above tho normal stalling spoed of this sanc. Va_rpl ane wnder

siniler conditions withsut ice.

-

Gaptc,lu Thompson nade two other tosts the sane C‘E";--l‘lF nd
'photo{'ra,phs of the ice accumulwtnu 0L trﬂepu. oceasions were intro-; _
du_ced into the.records | On the sccozd trip ke accumlsated ice of
freﬁ 5/8 cﬁ‘ A inc;,h to one inch. in’ .thic}mess, vory rc}ué-:h in characher, |
i e:rtondmg over tho - 1\,adi 2 e'd_g;c:o'f 't.hé wing. 'With t;he-"#aéb;éettiag:
,rl'a_S' the firet tcst_, the ship. ga'vé ir dlcatlons of being ng,-ar tho |
F,boig; of ‘stall at él'n11¢s”@cf nour with-aileron cgntro;_still

-eff'ectivo- at 75 niles per hour; ' Capi;ain Thompson statad that t_}m _

: 0 1Y1nd.ic%t10n he had of the .apprcach'ing stall was the sluggish_n'e'ss.
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.-of the .a,ileron control corbincd with n tondency of the "lrpl&n“ to
::': wobble, With{)ut ‘any tail buffotings being prosent, Inasmuch ns 'Ga,ptaizi_:___
: _'-Thonpson weg prmam.],y irnterested in firnding out whother ice had -the

sffect of greatly incrensing the stalling épaéd, ha did not care to

c__arr}r the tewt throagh to a full stall, due to bad vision fronm the
“ice oﬁ "rhi s windghield and darknasse
.".!‘,Ithoﬁgh pildfs do mot agroc as to the offeet of ice cn the D{.‘-—S, 5
it noy be concludeu that ice doos raise the stalling speed Yo some
unproaictablo extent and that the effect cannet be stated in tcms
of _the anotnt 5f ice alone, but is Gopondont upon both the amount: -
- of a;i_:curtill'r;,tigﬁ and ite leocation on tha .-Wingg.'
- Effcct of Uneven En'-ine Responge

Short-ly 'tfter the accilent, C(_‘.},t'a,m Tnompso 1y 'J.ccom")'mled, by

'rrepreser‘tativus Gf ‘hhe Bo vrd u.ni of the Civil Aero nentics: Admim.s—-

?:--'_ ,trati.on, confiur"bcé SCVGru tcsts on a DC=3, onc of w‘*uch was” to-,.,--;,

det“rnune thu p“rforwmcc charactaristics of the ship w:.thout :Lce .

\mder st,_..ll conditions with powiar. With wheels up, tlu-eg,-'-qur_rtor R
fla:o pOS‘ith"i and 400 feob per ninube descent, the ghip stalled’ a,t
68-‘1:11:1-1'0{: pér hour indicatoed air specd; with 'whe'eis dowin, thre_e*_*quar.terf:f'”

. ',-‘-_':ff-lap'-pésman’,x-400Vfgot per nizite deseent, tho stall anvelcpeci-é’étf

&4 ':ﬂiles per- hour irdics 450 air spﬁc& with vheels down, thrce—-quar%er-

a.p posltlon, nanﬁ‘mc‘ p"c urc of. 1’? inches, the shin trmed :f‘or k

Gmal pproach ﬂ_nd 'i}rou( ht to "‘he nm t of atall, the 1cft throttle

lose& and the right' thrabtle Janned open. a- ro"l of app'r'oxinately 45

egree.; resultc:& conblned with & mozwntary uncontrolla."ole yq,w "of 20

1 _‘ﬂgraes a.n@: 30*:} tc 5’)0 foot requlr».,é for rucavery.
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G“IGAGO MUN ICI?}'&L AI:{POP‘I‘
The Chicago Murlc.gpal irport is o.vned and on&rqted 'bs‘.r the City of
Chicage and, &t preggnt, 1_s rouzhly ;ebtang_ular 'in.s'nape with one runh'.
"wz}y east to w'r_-"st twc"- .-rumr»r-ays né\rth tossouth, one runway southerst to
northwest, ani two runuays ‘southwest to'noftheéé’t.*' -fi‘lze ﬁsa,’o_le lei:gth
Qf the east-west runway is'a rozmc tely 4, 200 Leet, the noz:tﬁ-south
ruBWAaY S éjﬁproximately BOOO-fget. t;he southeast—nor'thwest'i'un_wa;r and
‘the southwest-northeast rum.'a:y approxima-teiy 2750 feet. -Tr.;a.f'fic 0L
and in the vieinity of the ai_-rpcrp_is-.p‘ontro}iléi from a.contr:o'l_' tower
' s.ituated cn the roof of the Adz:zinistrs;,tion Bairjl_d'i'ng on the east .
'bnumlary- of the field. At the present timé' the northern boundary ef
_';fr,he' airpn.r’c is _férmed ‘oy'a 125=-foot railrcad right-of-way, owneci. by
rthe. Chicags and Weste_rii_‘ Indiana Raiiroa_.d,"which' 15 izr;_éi'sed. four feet
aﬁove" the level of ‘;:._hé?* ,é’irp‘erﬁ ‘and 15 -'Eérderea- o each side 'liy- a
dit‘cﬁ. Since 1954 eff’o;‘f.sr ha,ve'been zga;fle*t‘d' _’ohtatin_ftii.e 'rz-‘;i'lr'('aad'.righti—-. N
of-way and to en}.axfge. tne airport nnrt;hward;-z,'.: In1936 sufficient’ ;J_r.ope.rty'. _
north of ‘the- 'railro'ad -'w_as acquired by t;ne City of .'Gh‘;lcé‘-.go to. make a |
"nile square airport!, and subsequenf;ly 'the' é”onstrﬁst’i‘on_'of -runways e
tris newly acquired m:‘nperty was heglm Wnile this’ cnnstructlon was
.suh_st.em’olally cc;_npletea during tbe f:xll of ~1939, th, noerihern -s_egtlon_
has not been used because it has been impossible $0 acquire the railread -
Vright-of—way.' |
'Thé "curreht se‘dl—nontle ﬁo ulce to ,.urmen. publlshed by the
"7_:I‘F‘£10na1 OIflces of the Clvll .ae;ronfmtlcs Aaurlstration cqn’t‘alnea.i

.- the _followu;g. 1nf_orm:3;tion:'

e e e i —-..-.;,

- * See Figure A oppesite paze 24,



~ "Chicago, Illinois. Until further notice the unfinished_northr'?‘
- portion of the Chicago Mubicipal Airport north of the railroad -

‘tracks’ connot under any circumstinces be used, even for emer~ 77

gency landings. Material used for concrete is piled upon the-

future runways and ditches extend all aleng the side of these
future runways. Wen are working and tracks operated during the

day, raking any use of this north portion impracticable and very

dangerous either day or night. Only that portion south of the
- railroad tracks is available for use." .

The record shows- that the City of Chicago is at the present time '
~constructing a right-of-way for the Chicago and Western Indiana Railroad
“around the airport and Wr. John Cusey, the manager of the airpo_ﬁ;,
‘testified at the hearing that he expected this construction work to

be completed in March, 1941, at whicl_i tine the railroad would _xeli‘_iigﬁi—sli _
it right-—bf#way across the field. Mr. Casey expected thaot the northern

and southernzﬁ)értions of the airport would be connscted a.n:‘; the ,aii‘part

completeut by A,prll 1, 1941.; Whe*z conpleted, the usable leneth of the ,

. _.efzst*west rmmaya will 'be a.pproxlraately 4200 f eet, the northnes

- :sou‘c.heast nmw;xy apprommately BOOO f eet, ana the north—south runways-

- _Zapproxu't&tely 43@0 feet. _ 7
. Dav:\.:l 1. Behncke, Presiient of the Air Line Pilots Assoclatlon,

'test;ﬁei thu,t the a.lrport as it now emsts wes des:Lgned for equipnent

- much sma.ller than the. eqmpment now being used, but thrt w;th t.he |

_'_'.-rallroad tracks removed, it woul.; rate as one of the Test mrports 1n.

. the country. | o o

From the' tesﬁiwony of several airline pilbts Wi‘lb hawve been ‘using t.he'

-Chlcago a1rnort :forﬂa,ny years, 11: spbears that tlr-e southeast—northﬁest

'.~i_~.;runway 1s too short for anytbing but normal operatlon und_er favorahle o



conditions with the airlire equipment nov in use.*  Because of its short-
ness, the north-south runway is seliom ussd by the airlirnes and United has-

4 .
forbidden its pilots to land under any cornditlons unon this Tunway,

Y

QOBTEJUCT CF THE FLIGHT R

-3

Iﬁ 'seeking to: deternine the cause of the accident o Trited 21, a
careful inquiry has been made into the nanner in which all thése ‘who wére. -
concerned with the flight performed their various &uties.i" We have.alzfaady-'-.-
-c;mclud.ed previously in this roport thet the aireraf t-'had.béen'pfcperly '
naintained and was in siTworthy condition when it took off from Gi‘eveizmd.
¥e have also deternined that there was no structural or mechanical failure-
-of ‘tha alrcr'aft or any of” 1ts "aulpr‘ at least until the‘-' -i;';si_;ant,béfdre-.'f
'_tk;a' lefs _'wing of ‘the aircratt dropred just priof to the crssh. Theques—-
tion of structural or mechanical failure at. ﬁhi-s tima “w'ill'"b':e"'_‘di-s:ctiﬁssedi
hefEiﬁafteI‘; C It 'a'Ll.SO snvears that the weather forecastirg by tbe Unlteﬂ
Stni,es ‘.veather Burec,—uu and by the United meteorologiste was as _-accurat_e -as" S
could be_expected i'n'the presant state of the art, :

From the evldnnck,,' it is clear that =il air'navigatian facilitics
Operated and’ malrtalnef’ by - the Civil Aersnantics Administrationm, includ~

~ing the raéio range, 'a_,ir}-";ort- 1oc’alizar, Tadio broadcast and baletype

*- C nhein Rl(:"lﬂl()ﬂd., who has ‘Deen f‘l*;lng into the Chicago l‘mwx ~al AT
o P"Tt for thrpe vears, testified that under the conditioxns prevaiiing at
the time-United 21 attempted to land on the rnorthwesi runway, it wewld

be practically impossible "to bring her in and set her down, and gst
cher in:safely; beCsuse: that runway is just too ‘short-for any type of ..
landing but g nor:':al operatisu". Coeptain Couplss, speaking of the 90"‘{3
. west runway, seid:’ "I4 is éntirely insdequate for this tyve of eqummant
'fmm a safet:,r a‘lgle " QOther pilots expressed, srnlar oﬂlnm‘la..
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E euulnﬁlent, apﬂroach lights, a,nd marker bsacons were ovze;a’nng norﬂally'at:.;-,;-"_ '
"all --tme‘s uurma.tha-af.temoon of the cr-ash. ;11 way TI‘&fflC Control
perso:nex. of-the. Givil :e“anzsutlcs Aclmlnlstratmn ab Chmago handled the
fl_lght with marked dll:.gence and eff:clency. The basm respons1bllity of-'r
Airway Traffic Gontrol is to p“eveqt aerisl collisions betwesn alrcraft'
meratlng under 1113131‘\11'11‘.-1115 corditions, Decisions on vhether a fllght is ad'_,
visable; or may e made wi-th s‘a;?.et;',- under the weather COndlt_mns .ex_lgt;zgg.-.,
.-are the resnmsfmllt,f of the nilet and the air carrier dispatcher,: Nc)t-

' mthstandmg this, Alrwa;,r Traffic f‘ontro‘l S'L‘tggEStEu to the Unteﬂ dlspatcher
that he advise. Cu'ouam Scott that an air carrier airplane wiich had prec:eded
him had accu‘mla.tad an . 1’1c*- und . half of ice wl 11:; com1ng through th:: over-—

‘;_--_'ca"st; gt é,ddltlon while 1t is tnﬂ'usua:. Alrway Traff:tc Gontrol

tohrl’ﬂg 'a;ircréfis.'-;zi}n‘to an :ai'rpprt b:; 'st@:-;?a.ﬂ;; t‘h down through

- levels, Airway Traffic Control varied tlns rrocedurs in the case. of Un' ,etl 21

" 3n order Yo avoid holding the trip in icz 8 cond1+ ions. wale awaltmg a

"-“ﬁie;afa_‘_,ﬁce'--%o. iazic‘;;"_-%ér tain Scott was told to hold at 6000 oot ‘L‘Lntll-; A1z‘-
‘%83 Trafflc Ce_!_it-rdltc':oulél glve -thé trip .a_n an ﬂroach clearance 89 tba" 1t 7
- might descend throug_:h the oveICast as raﬂlﬂv as ;osswl . ':T‘n'us;-' Wh{%il.- .the
: : trip wag' c}.eared to descw;d, it was ne cessa*'v .for 1t to spcr.d cmly a,bout
: 8. minutea in thc. evercast '«here 1c1*g con d].tlans preva:.led_ A:Lrway Trafflc B

',-Oo‘xtrol also atnempted to arwadlte lar di'}&,s ‘ov glvm.g 11'10012'111"5 tra:fflc

prmrlty over d\:partures aurlng thxs rémcu.'
A substgntla.:. ambunt af testmouy wag récelved ai‘. the ..eara'__ :
hand,llng of tlﬂe fhg‘nt bv t e_;’urport Gontrol Tower vhich is o
: ‘the {)i*y of C‘ncago t"xrough 1ts own amployens. _ bfr. John H rfB

: Ghlef CO‘ItI‘O}. ‘Ecwer Gperator was in charge c ‘tnc evenlng cf :
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Mr. Becker, who hag been « contrel tower operator st the Chicage Municipal
Airpors for over 7 years, went on auty at 5: "0 the afterncon of the neci—-

" ient but testified that ne bnd been in the consrol tower for some time rrior

to the beginning of his tour of duty. During his coatacts with United 21,
he gave the trip the alternative of laniirzg_.cjn. the east-west runws .err the
northwest runway, having instructed the £i ight in the first 1‘13.,“;(:6 to
land northwest bul later suprleunenting thet instruction with the statement-
thet the trip might land west “if vou hove a lot of ice and wish te land
west.t | |

The O}J_e:ation ¢f the minicipal ‘control téwér with -respect to Un‘ited..al'. '_:
sppears to have been adecuate with cne pogsible exception. Tﬁe ‘racord
indicntes that none of -the inconing aircra-ft ‘was advised of the slippery

-conﬁition_'ef' the--ruzr.eavs. - Although ¥r. Becker testified that it was custos .

nar:,r‘ to adv‘lse incéming treffic of the condition of the runways, he stated . .-

that at ~:ij'2f;z=«t--tiane;_ ne iidinet know or belifavfe r-tl"‘Lat the Tunways were shppery.
In this- cdxmectinil,-'C;'?-,}-tai-n Aichmend testififed-thaﬁ ”’l& TUNWEAYS at the tlme o

ke lended about 4 wirm. were nch sliyprery but -t:‘m*t when taxying just .prior '_to-:
tre accident, he Shserved thet ihe runways had become extrem Ply sllpt,er;;. |
‘The t..Jtlulcnv of izréua-i; ohgervers g o the ¢ 1.;11;10'1 cf the -ramps .and o+her.-

" pEvements nedr the airgorg

o

s conflicting, dutb tautain nlcnr'cni‘s testin n,;
" ';,1M_r~:,sl,ecn tc "Lo SJ.].}»_{.’PI‘J steté of the ru.m;‘s is ccnfirmed 'by'oﬁher

: .Lllﬁtrs who 1a.nied. within o s}lc-rt'-time befofé'aﬁ ;L.'afte‘r' the erash. . This 9_011.—.;”
__,,ilt*on Sh“hl" h\«e ’fo‘ knowvn to the u.lI‘l.’CI‘t con trol tower o3 er@tor"aﬁd'giyeﬁ::\'-:

- to qll p__i‘-lm;s to fwh_bm'he'_gave landing 'in'stnzcticn_s-. "he testlu.c i dicat__es;' S

MD

"'?"i,l_“a'%:t' tﬁi‘e—; Ay's ha:l ha:i sn'ow o'n" _th'e:_ f‘cr seve;al iays *m“ th\ﬂt crx tne L—venlg;‘--*

_-_m queshon a wet snc**f or frer z:Lr-_: "r:zz;r' "n,s ?al*in, ‘"ht,se co*} 11:10;1'

sbo;ﬁl-&'_h&ve ?._rarne'd hi:n that in all likelibood the Tunways WETE ‘*}-iP?‘?fY’ _ ':'-;-.-_,:-_.5
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capd if there was any doubt in his mind as §0 the condition of the rumeyS

" Ye should have' akcen whe bever means were svailable to hin o dete’;ﬁmi;ze:é-r'

“definitely their condition. Inzxidition,l the pilcts whoe actuall y obsnrvei
the slippery -state cf the runways during this period shoulld have_ requ_;;;t.ed.-
tlze‘i‘r-'"eb.sgrvatio-ns G slf'e eontrol tower in order to meke certain,'tl_y-._'z},t'_}.._-:t-l':xe
coxi‘f:.rc.vlgtcwfr woull have this informa rabion and bhe in a position to ma.ke 1‘[‘;
] avai-lé.ble_tc- ot.h_er ‘piloks yet to land. |

._A sunstantial - anount of testimony_w-as also received at thehearmg bear-

, zlnxf upon the questicn whether the Unte,i dispatchers who were _cpﬂc’,e;i;nﬁ_éé.-'

: with";he flieght gerfcried thelr duties properly. Respgnsibility:_fcfth‘g'f:
dispatch of a scheduled fligit in air trarspertatien is placed. by the Civil

4T Regulations on the-coipany. dispsateher.® The digpatcher must be.con—.

-..ﬁ'lﬂcea beff‘re clurln,__tn _ li,::ht thet it . nay be-coz;:ple’ced-' w_i_.t_h'

‘azit;ccrﬁ.ir;g- i _the' testiuony o:f one United ;lispatche s Such. Dersanﬂel have

'-"i_th-e{_}')cwar' i".c_'lalirec_t-:_a fli;:ht, while en roui;e, to proceed to itjsl:.altgi:gaté

Lrteke cther ‘.'1. rom iate sction in the event thet *‘qe dlspatcher,-aubee.—
:quent to '1ts--c1narancn-= dsternines that. the Tlish t may B0t be co-nplete;i mth'
-'1_$?=-£_th-._' m;mever, iurlnﬁ. fll ):*t thie I‘ESQG;xSlbllltj far the sa.fety ef_the

c.ehip-is .primari_ly .ci)n 't_l_fze p_ilc?. A u.iSIJ@tGI‘eI‘, 1nsofar as. hls contrcl af a

* A clemra,nce for eaclf brlu ig issued ny tle cornanj
certif icated by t"ic: Civil jeronautics Ahfslnis;,ratlon,
and by the vilot. ThHe current weather reports,
amount of csr'fo and its ulstrloutzon, .&re attac h’ed
stateuent containing any kniwn 1rregular1tles of fl\.lu. or T3
along tho route to be flovm. Toe original is o

& delivered &
“aicopy. 1s kepb St the llsgatcmna gtation. I eithér the e
'ﬁlspatcher icﬁs ncu beiieve that 'b}‘c trly cen be cormleaed with
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,f_li_ght.perraits, must weke cortain that it is can-.‘iu_cted in ac?ordancé' with _?hé
,Civi_l Air Regulatioms. Iirtinent in this case ere tne regulations forbid—
ding an air carrier aircrafd fl‘.’(“" 15,11;1'11}5; or taxing off from any a’irpcrt_,.'
~along the ro Lte €3 cent un_‘ar westhor (:C"}.».lt"OIlS q_bove q(;rtain__ ceilin;; and
visibility mi_nifnua}s set forth in t};e wenther 1¢tter. of competen cy 1ssuei to
the sir carrier opera_tor_ by t_hé C_ivil_.:‘ae:on__autics Airunistra_t_ion. Ia bk

case of the Chicago Mu:;iciiaal A_:}rport_, the night rla.n-iin;; m:}ni_num;s a.re __.9.
_cgi;img 400 feet and visivility of, qné mile. In cddition, the'Civil._l;_ir-
Regulations feryid the dispatch of =n m.r Uarrlor alrcraft 1r-to a.ny known
or. pcs;ible ic'ing_:.q-:na;i‘ti;n 'L}n}.e'ss_ equip;.:e‘:l =_;;'1th approved ie~i_cin_g equip-—
‘ment ¥, R aieq_u'tf t-"- assure the s;fet;, of tite flight unier the partis
cui_l_.ar coniitions tq be_eiacs‘un;tered".
._ In dCCOI‘u"J‘Cb '-;itif; Clel ur m: ""ul ,tlo'ls gn.:. CO.flpa.I.'l:; -moceﬁure,f twé_-_“

'di_s_'gqtch clearances were IJ.ECGSS_'&'-«I':]'_ for U'ute». 21 :)e wee'x }ée\” York a.tu Chlca.go«

. The flisht wos clenres from I\Ee.w'Yr;r‘r tf‘ Clev:;lah.l by the U*nteu ai ;aatch_er i

at laGuerdia Flelu zni tie clearancc CC"}.bFl-zEu all the requlreu fC:ttI‘BI‘

ond c-thc-;r infﬁal‘i‘(&ltion- It 2isd ampenrs that t‘-e ’llT}_)lmﬂ Vo8 “ro :erly

loeled and had Gy 19 fuel for the Lll 1“*(.. ”I'.e cleurzuce f*c 1 Clevela.na o
P ‘ . . L N . e X o _ -

Chica;;;o Was asde by tr-_, Chicoes di:}-e:.tcher by Padio a,n»a c“}y cf t.he

cle"mrance, sicnel b" tal *?“1teu~ €1 ,'slayee et 1e ela.n on aelm T '\f the Chlcap'o

$

: C—}SPatChEI‘, Sh ws LY "xt the latest ".r—utl_er 1'1f'ﬂ*z tlcn WAz L.vsl_'.able tc

-'C-mr ain S"ott. Here again it aij eu's t}‘ the ai plpne—. wAS ragerlgy 1caied
an.,. serv:.csd ani e 18 1o yrcm,r omﬂrrtlne cf\xmlh on vmen 1t :.'as—‘clea_reda.

Tue digy tcher‘-s_ iu-t;.r 51 urni ‘f’lugr tne lsllt:w» wlth current WePtner

iﬁf.orfe:l:a-t.ion oS zzr.m,rentlv '

: .ani Cﬂlcaro, .Lar 1!} '3. ue'a;s fro ) coﬂpim" rauio 3— 8 _h}“@t :-iuri;né:-fﬁliﬁht-_Ga?ta'@ L
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o Scott was furnished with the 4:35 Chicago wemther observation, the 5'10 Ea

' sPeclaJ Chlca.g;o weather obssrvation, and at 5:28 was advised by the Un:.tedr

| z_"_adio_ operator at Chicago that Airway Traffic Cortrol had reported th-_a‘t a

-' fiighﬁ 'Whil.e' in the overcast over Chicago had accumulated 21/ 2 'inclie'é- of

) iée. From the ev:l.dence w;Lth respect to the operation of th(,.t portlon of the-

fllght between LaGuardla Field und. Clevelend, it may be concladed that the

'dispatcher_ _'in charge of the flig_ht performed his duties propex‘-ly;' Moreover,
‘there is no e'vide'nce that the dispatcher st Chicago failed to pér.frorm'f'h.is

'.-.duty properly in cluam*.;-' the trip from Gleveland to Chlcago s:tnce the weatha!
‘at that time at G‘*lcago was not such as to require cancellation, |

_ '.Ehe qu.estion still remains whether after the present flight arrwed at
: the Ghicago Alroort it ghould h ve been perﬂrltted ‘oy the dispatcher to lazld.

,A,t the time Trlp al arrivad *a,t the Chlcago A}.I‘port the ceil:.ng was 900 -

:‘E.feet and the V1s:f.’b111tv about one m:tle with occasmnal snow. and: .firi 1e pre—
sent under the overcast The conditions of ceiling and wsibllity w.ere a!mve
‘:the minzmums prescrlbea. by the 01v11 Aerorautlcs Admini stratmn fcr n;tght
-.J.an&mgs at “the Chlcago :‘nrport It should be noted that these mlnimums, '

' whach are prescribed in te m,atber competenc.,r letter of the air carner
"operating cert:Lfmate do not constltute ] standard for the exerclse of dls—-
jcretianary .judgment 'by dlspatchers or pilots, they pronde an absolute Pl‘ﬂhi“

; bltion agamst landing when th= requlred conditions are not present thereby :
't"precluding the exerclse under such czrcumatances of any Judgmnt bY ‘115133*‘51181!

fo' fpiluts.?'- Umted Air L:mes correctly interprets the ceilmg and visibili t}'

i fnrth‘ a.ll the circumstances reqmring ‘the dev:atmn. -
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Cinimms preéscribed by the Givil Aeronautics Adninistration when its Flight
" Operations Msnuasl directs its pilots and dispatchers ‘s follows:
] "A‘I‘hé'anprovéd ‘minimims . . | &re not intended ss a
.guide for regular operations or to influence the reason and
“judgment of flight operations personnel, The approved mini-
mymg are intended to permit the dispatch and landing of flights

'when all factors are favorablé, and the operation can be accom—-"‘“-"

pllshed safely and conservatlvely -

‘-The unpredlctabllity of 1cmg cordltlons and the faet that such condi-
_ftions may be hazardous under some clrcumstances and. not under others, :a.nd.
the effect to .be given %o such comhtlons in cong‘l.mctlon wlth other 01rcum-
stances such as the length and state of the runways and, the condltlons of
: wmd direction and veloclty, all nake necessary a rella.nce upon human .}uég-

-ment acting upon all of the facts and circumstances .available at the time.

,The Civil Air Regulations with- respec-t to. f.he -fli'ght and land_lng 'of'-'a-i-rcréft' ‘

-"_',uncler such conditlons and the Fllght Operatz.ons Manual of Unlted necessarily o

rrequlre the. exerc1se of such a Judgnent by the alr}.ine personnel

,_.The:dlspaft_chgr. in the present instance __waszawar_e_,thaﬁ an 101ng cond:n.—
+. tion existed inm the overcast above the airport, In eddition torepor‘bs of
~plilots and the weather observations wh_ich he had receive@l_du:i:ﬁg_ ﬂié_;g;_f‘tézfé o
___noon, he had the information given to him by "urway 'raf'fic-cgntrol a.t:5'24

_ tha,t a flight 1n descend:tr'g through the overcast ha(l p:l.cked up l-—lfB 1nches

: of ice at the 4000 to 30.00~foot level, The dispatk:her testified t.'_ha.t\\he ,did'_:.r
;‘_',-,nﬂt at the tlme conslder th:.s condlt:mn %o be. more. than a llght icing condi—v
-{‘tloﬂ. smce the report did not. mdicate the period of tme An which thls

ﬁlrplane had accumulated th.e :Lce (Captas.n Couples, the pﬂ.ot of the alrplane_

,1'_‘ ferl‘ed to, testlfied tmt he was m the overcast for about 25 mmutes} and

'rszlnce he had obtained further information frcsm the pilot of United's Ti‘lp 19,
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"\'-'c‘-"";’ziicﬁ'landed at 5:14, that during that trip's descent through the o3

1t h d encauntered only a light icing condltlon. Notwithstaﬁding.'tﬁ"; 2
“formation rece:l.ved from United's Trip 19, the dlspatcher transmittecl mthout
'.comment. te Gapta].n Scott the report he had received fron Airway-‘:l'raffm G-:m—
_‘.._itrol that Fd ﬂight in descendmg through the overcast had p:.ci _ -
'- inches of ice a.t the 4000 to GOOO—foot level, The disnatcher“also ]mew at
.:%:_the time that Airway Traff ic Gontrol had. prepared. te hold United 21 above

'T;the nvercast; and 1cing cond:.tlons u.nt:ll they were able to clear’ the,air in 7

"'_f‘ord.er that Umted 21 ‘might nake its descent through the overcast to: a‘;la;d.-

ing as quickly as pnssible

I'he dlspatcher also knew the condztions exmting on the ground at the

© “He was @ware, of shoum have been aware, that the wind ha,d '
from a-yesterly direction ‘and was ‘fron the north northwest at 8.- 0
f‘d.'that he pilét would have the choice of landing o"

' -‘-:'ﬁb" tﬁﬁeé‘t_{-or e&st-west 'r\mway. He testified that he was -also ai'-'al'

ppery cond.:xtun nf the runways, - H"é knéw , or shoﬁld ‘have Imown ',- vhat B

' li”gunder the cucumstances a la.nd,lng on the northwest runway would ’oe
a.nd. that a 1and1ng on the long east~west nmway would have t6 be

':?in a.*cross—-wi‘nd He 2186 knew, or should have known, that it is the prevml-

)

the Chlcagn Alrpori: On the ather haxid the chspatcher me

lines -haaiffe.ﬁuéﬁtiy "oPez.-iaiéa 'sﬁécesgfuiw mtqandoutf he Chitago

st undsr similar eonditions and that a cross~wind landing en
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w_e_ét runway under s‘uchT conditions, while difficult » was not gemerally co_ﬁ; -
éiglered by the ..stand,ar_d._s of airline prac£ice to be__'so.diff_'-iculi;-_ as to-pr‘éf
‘clude a safe landing where the aircraft. was being flown by a careful and,
skillful pilot, | |

From all the evidence, we must conclude that while the conditions ‘exist-
ing at the Chicago Airport, including.wind, weéther, and the st_aﬁé of _tlzaé;"i '
rﬂnways, crﬂated. a situation which required the exercise of a higher degree
of care, . dlllgence and skill than would be necessary under more favorable
concl_lt_lons_, United's gilgpaucher c;an_not_ reasonably 'be_ said ,to_ have g_m__tedf— .1-_:;_7__.

disregard of safety in permitting Capta_i_i; Scott tp 1and, . .

Whatever we have said with reference to the decision of the dispatc-hei"

in permlttmg the descent of United 21 through the overcast appl:.es equally '

_to the conduct. of the fl 1ght by ‘the- piloi However, after havmg mad.e _hls"

-descent and. broken out under the overcast, it appears that ‘he: exer

L-,juﬁgment in choos:.ng the northwest runway for hls land'ing ra,ther than th,ei

: ,-lpng _ea,stf-west runw_ay. Incomlng 'urcra:ft were glven the optmn of 1ana1ng

ei_thé_z_‘ or the porthwest or west_ ru_nway. Of the several pllots who lande&. .
flights ,ﬁ'u‘st prior to and ai'te_;?_-the_'_ .accit_iept, {_}aptain Scct,t"qgs theoniy _,{):;e
o choose the northwest rumway, It is mot cleer why thig'choice ﬁas lxiaade,,-_'
: He flrst ad.msed. the 4}.3.rport Control Tower that he was landlng on._ the east—
'-We“ mw&é’ and thls choice was approved ‘bus 40 seconds thercafter he
-:; aga.m cnntacted the Azrport Gontrol Tower ami stated that he would land on.

: ._the northwest runWa.y._ The ev1dence f\..rmshes Do answerl to the questmn why -

. ;_.'Captaln Scott changed. hls mind, Inquiry was mad.e 'in order to-,det;ermlne

o whether some. emergency occurring near the northwest ranway. and requirmg '_ .
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ime‘tdia.te landing ceused him bo make this choice. A4s was stated premously

1n th‘ls 'r¢.=:;.5'si)'.1:'t;.;i all the ev1dencc leads to a contrary co’lclusz.on, parhcularlj_
the testlmony of” the A1rport Control Tower operator who said that m rept}r‘t-'
_ .1116" that the northwest runway would be used, First Officer Young aid’ not re-
._-._.'pert a.mr mechanzcal difficulty a.ncl his voice did not indicate. any anxiet:,r

or excltement

T?'rom the testimony of eye-witnesseg, it may be concluded that the final

?"r"‘:.,'pproa.ch of Umted. 21 te the northwest runway was madé normally untzl the

;L_e“ft wmg dropped and was followed by the crash, The mareuvers’ 'o'i_“"thg air-
'_pl'aﬂe a’s dés’c’ribei by these witnesses also lead to the conclusion Eﬁéﬁ for

: 'some reason t‘le aimlme stelled, whipped off %o tha left, and was iz an in-

_l'f'."ciplent sp:m w‘qen 11; struck

:':?'i'h’1th as httle excess speed ag possible. ‘Mr, Addemq, Supermtendent of )
%;Z'Flight Operetmns for Uéited tes’cified that 'urder norial’ coad.ltlons a‘she
'-::e.'-aPP!‘oach to the nortbwest rlmway must be mede with extreme acctiracy‘. 'I'he

' 1lot must ‘some over the houndcry w1th a mlnlnum of sp°ed anrl at a he:.ght

of m::t more thzm 25 to’ 30 feet abovo the hlgh tens:wn wires boundl _g“'the

Ty ig reasonable to be*lieve, therefore that Captain ncott, after i
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Accordlnp to the testimony of the pilots, it appeers . th«t 1n landlng on the
ngrthwest runway a drag approach is made with-gear q9wn,.threefqna:te: flaps,zz
and .about. 25 percentJhorsepower. We have previously discussed the stall
-characteristics of a [0-3 airplene, The stall characteristics of this air-
plane with gzear down and three—-quarter flaps and witﬁ 25 percent horsepower
posxtlon are intermediate between those with cnlsmg power and with power
.Off. Qorrespondlﬁa-mqre closely to those obtgining in the case of & stall
with crulslng power on, giving'slight warning to. $he pllot and’ belng accom—, 
© penied by a v;lolent rolling mo‘bioz; to one side or the other,

"The tests previously. refsrred to, conducted bx Qaptain;Thoﬁpsoq on an
lced-up DC-3, were made with approximately this settiﬁg and, although not

carrled to the stall point, 1nd1Cate thai when ice is present the anproach e

'3to the stall is aﬂCowpanled by llttle or no warnlng except for a sllght
- :Slugglshness of th1 aileron cortrol and a tenﬁencv for ths alrplane te wobbl
TIn add;tion, there 1s some indication that under thxs cond1t10n the stability };
Jof the alrcraft is not very positive and the stick forces and ‘movements re~ ;”::
,qy;rgd_tp_alter_the aztitude of the airplane are slipht'-althpngh thiS'ia!';_} f
 nob conclusively establlshad inasmuch as longitudinal stah111ty is very
sen51t1ve to. the location of the center of grev1ty and the center of gravltyV .f
-2t the time of the accident is Tot preC1sely known, Thus, under all clrcun"' 5;

1stances surroundlng Gaptain Scott!s approach to the rorthWESt Iunway; 1t

-VWOuld requlre even %rgatnr attant1on and skill than is usually the case to :
.'_effect a sa landlng-_,ti. |

| Car@f‘llmqmﬂasmade in order to deternine whether a fire in the -

+:99CkPLt or other parts of the sirplene might have oo
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attention of Caotain Scobt during this critical i;‘éi‘i‘éd; The e'ir”i'dé‘z:i{:é:*}cori;—

. talns mo indication of fire in the sirplare prior to the time of impact .
T‘hé cbﬁdi-tio’n of thé wreckage shows that the i'sblat‘eii'fires’ wﬁidh"s‘ﬁérted
d.1d sb aftur the erash 2nd W.;.tnOSch saw no fire “in the aircraft prmr to

the 1mpoct,.'

A S‘,x?.'b;stanfEial"émo‘ﬂrl't of testimony was also recéived as to whother ice

“was present on $he airplane irmediately prior to impact, and if soi what,

ToUifany, effect it dotld have Hed fn contributing to the stall, 1% Has been
- shown previously that ice on 3he wings riiess the stalling speed of ‘an air—
'cra“t to some degrse, depending vpon meny varying factors. United 2l is

. Known to heve "paé'se'd“thfdugh an icing coudition in the overcast and the

.’inémiﬁétié?if'b‘ff "’6}13': ?‘ai’r'{:ré"f'ﬁ“’ﬁ‘terh the accident ':'a'how:e‘:d' ice’ bn"'fhe' wmgs.

_fere--musmtxollv witli the operation of the aireraft or to
'ing %PC*ed 45 a;n.f ‘cone Wrabla extent Hdwévnr, it is clear
f’»ho g,lr“ia, e dld. 111{:1"—3::5& ths stalling sn*ed to some extent rnd t

;- ﬁ‘doﬁaz_xt_lon wag' g 'cont»rl_‘butlr.-g factor to the stall and“'t’he res-;ult"i:ﬁi’:-""'d’i’}zi%h in

o '_i3i§§*:-of‘,'thé5 othar cirounstances surrom‘mug the apnro .ch which ma de all u.a

favorable "?éct'ozi'siaffe‘éting_- pgroach, o matter how S«lg“t extreme}.y

'.':‘:;'IT"Sigiﬁ'f;? £ In a:ldxtlon, the effect of the 1ce would be a'xsrav ﬁe

“_'Gzﬁptsrl Scott did not know that he wes Carrylrg ice, or adsﬁﬂflﬁﬁ tﬂ?t the ice

L _-was so _ugliglble as not to a*f‘fect the perfoma,nce of h:.s shlP-

‘”Testmony was' also received ag to the poss:l.blllty t‘zat rr'alf

o£ the pir spe.e_d. fhdicators di to"immgnﬁ"havé c‘o.x‘_xtrlhuted‘ 6 4
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- by giving to Captain Scott rezdings which wers erroneously high, thus per— o
mitting him inadvertently to sisll the a.i-rplene. However, _the_t_est.i-mg_ny _of'_ '_ E
'pilo'ts shows. that the heating device now used by I_Init_ed is Buite effecti've

in keeping the air speed pitot tubes cléar. of ice, A test was conducted by‘ |
Captein Thompson of United with a sinuissed build-up of ice on fhe;ggst-su@;3_
_ porting the pitot tubes, which is not protected by the heating device. Very
littl‘e,‘l if any, effect upon the reading of the air. apeed indicgtor_’-was- o‘b;
served dﬁring- this test, . Although theré are. reports. of int.t?rferar;dérw.ith" '
- the :-Fpito't ‘cperation due to 'a‘-‘t}uiid—up ofize on thé nast suﬁpottizlg the

" pitot tubes,; the zffect of this ice wau.l_.-d be,. orc_i-:_lnarily,_ to make thé-a-iz'_

- speed i-ndi_ca’c-or‘ read 'low, ‘A low rezding of -the air speed_ i'néj_cator, accorfi—f--
ing to pilots, mey orimarllv be eypected from ‘the effect of iece ‘on the air

inpeed pl*(}t tubee 'cl"ermelves wri uh the effect of Causulg tbe pllot to Faar.ta,zn-:':.':

: a?hqlsher spee_d.—than is -actuall:{ 1ndlcatem, t‘hu_s operating as a _sa+etJ
It is definitely esteblished that Grptain Scott's_ﬁindshield.was{ JLE?QVﬁt
-c.direre_& with irve when-hé first broke owt tmder. ths. ove-rda_st-; since he. iﬁe*-
ported to the Goftrol ToweT that it would be pecessary for bim'to,cifélé-
'the fleld before landing in order to get t*le ice off of kis wlnds}ucld
B The recorrl 1ndlca,tes that the hot alr blower w1ndshield de-—aczng equipnent 5
is not-.'always entirely e_ffect-we during heavy icing condztlrons 1ﬁ,§6'epi‘ﬁg"' i
;"ﬁhe wi-nﬂ,shiel_d:c_léar of ice. 'Moreover,. gven :‘_Lf_ he had been éucce;'ssful iﬁ _:_ _
- 3réﬁd§ihgithe icé féom-his ‘windshield, ﬁﬁis visibility might'stili-ﬁave.heen -

' 1nterfered with by mist ar: wet snow. Other pllots who landed clurmg: thzs )

: ’,permd testzfled that the vlslbu1ty from the Cockplt was poor after: the

: ﬂ_‘%‘_}dﬂhleld* i‘caxha& _me_l-_ted due t__o‘ ‘the miis:t wh_lc_h. collected, - ‘I’hi_a;refcre','_; ;_\!&___ -
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fffthé' Afime*capt'ain' ‘Scott made his approach, he probably ‘had poor visib

: 'from the cockplt due to'ice, mist, or light snow,
- The reported visibility was one mile but the ¥isibility from the cock---
' "'pn.t was probably much less, It is entirely possible that under these ccnd.l-

."ftmns Captaln Scott was so intent upon endeavorlng to see aheacl or tajae some'

- attion to improve his visibility from the cockpit that he failed to'g:.ve .

full attention" to'.flying..the airplane, This may elso have contri:bj_;_fgfgg_atg'”

:hls fallure to perceive the warning, if any, of the incipient. stall

The testlmony of eye~witnesses is fairly conclusive of the faet- that as
L thé ]_.e-ft“wi_ng ‘of the aircraft dropped, Captein Scott attempted _-to=:c_ox:_;_‘_:e_ct '

- the sta}.l by the use of power., ¥ost of these witnesses saw the wingf‘d';'gp

and then heard the power spplied but the time interval was descrlb

'?t"-:i_.t.h se Wltnesses as ’belnv very short m most ‘cases estlmated t l'b .
“one seeond. It is. hlghlv provable that, the Power was &115’1’11‘9‘3l ﬂl"‘

taneously w:l.th the dropp:.ng of the w1ng. _ Lo

If the a,lrcraft was- ‘oemg flown very close to its stalllng speed*and
.power a.pphed suqdenly, the failure of: one englne to res“ond would be suf- _

.-flclen-t- to prempla,ate a sta;ll. If the. alrcraft had already stal"' d.i_ané. eﬁe

: engme fa,lled upon the appllcation of pov.er in.an ..—ttemp'b to. recnver, z-the

stall would 'be -wggrav~te4._ - no-.-:evar even 1f “both. engmes rasponded to_ the f

f,._-"ta.:m S(‘;ot‘b };..;ta’l w&uced by oy of tnese clrcurstances wur
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"“the airplane j‘ust' before the crash Whether & power f'airlu‘re'".oécﬁrré'd'. - In en;y
'event- 'we can conclude defivitely from $he chai‘aﬁter of th‘eser .maneuver—s that
L if a failure occurred, it could not have been the right eng1ne with Wthh

'Gaﬁtam Scott had emerlenced sone difficulty at La(}uardla Fleld for- 1f

that engine bad coused the stall, the aiTplane would have wlrx._lpped off to the
right instead of to the left,- - | |

The only evidence in the record which suggests that ore mdfof.“might

have fas.led st that time is the statenent. of one wltness, an a1r11ne pllot

| who thought ‘bn'wt the maneuv_er perforned by the alr‘!_')la’_’le resembled--a stall -

_"agg-:ra,vated by the use .of ‘the opposing notor, Hiwever, t}us witnass wa_s;, not
able to hear the riot.oré and, as previously shown,: the same maneuver c:;uld
have been caused hy‘ ‘an ordirary nOWer-on gtall, -.Alfho-uéh_ lno wi'ﬁneés_;ﬁa.é. '

able to staue deflnltely that both engi 'es I‘estf\rded_ +o the appllcatlon ef

Pcwer- ane w:,tness, an airline ::aech-a:nc w‘m heard the burst of. power,. test:l
.f;,ed that he was certain that he would have detncted the fa.llure of one - angﬁne,

Moreover, the __1ns'pect1_cn znd the cond.ltlcn f‘f the eng'lnes u}::rm dlsas-
"éﬁfﬂ-lly di’scilosed- ro evidence from which it c*»‘uld be 65 ncluded that r,:r.ther L
-'englne was not functmnlm effectlvuly 1medlately pnor %o the mﬁ@ct The  '
two “OSt Probabl causes oi‘. a m-omentary refusal of an.en ine. to take the

' f's‘ldden 013911111& of the throttle are icing of the. car’curctors end romal cne],—-__*—“

Ctme of. the.;-'mot_ors during a glide,’ The tearﬂiown of the sngines did not ilS“ L

: close any evadence of ca,r’f\uretcr ice in e;.ther of the moters and in aaﬁitlon

-_..5-1t nay be assuned that Gaptam Scott was’ anplymg son.. }*eat to z\is car‘bure——
' -

mﬁma‘he that ‘the carburetor de~icer in use by United is not effectj_v,a and
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.pllots testified that no difficulty was encountered in freﬁms the cafbure--
tors.of iec almo_st 1nstentanecmsly u.pon the appllcatlon of heat_. It__:_!;_s;;l.ﬂ-
-p?'.d'b.able thé.t, a nmomentary failure of one engine to ta}:é'the éhrottle-coﬁld"
-'heve resulted from cooling of the 'ﬁotors, heczuse, accord.mg to pllot tesh—
mony one ¢f the prinecipal adv:—mtages of +be drag epproach under partial .'
power is that the potors remain warm and avallable for an emergent:_;r_;,;; ol |

' he ei}idénce indicates that at the time of -ir.npact_.._ both_xﬁotors weretmﬂ
lfi:tt:‘.-l'e,r- if any, power, and the similarity of ﬁheir_ coxiditioir indiﬁ@tss i:hai‘-
both engines were doing exactly the same thing at thaf time.- However, t-hi-.k
'doé'é ndﬁ-‘iﬁdiéé:te'-fhat.the engines were not used in an a-xztt'e-m;t. toA_'-c,élz"rec;,t |
~ ‘th‘e.:s'tall or that both -engines. responded when that attempt ‘was méd.e"?-}':-écause \

in_all hxellhood. a.Lter Havmg attempted to avert the stall ’by a bw.!&t of

:""'nbwer and. realizmg that ‘his attempt wag' unsuccessml, Gaptam Sc: ; ;
r-evervthmg he could. to minimize the crash by pullmg dack: the throttles '

:jpmor to- 1ma,ct

Thus, Whllﬂ’ the evidence prov1dea by the dlSassembly of the engines
'3_.a.nd by the eye—-m.tnesses does not corclus:wely d.etermlne whetheT tfhe, left '
.:_i'e-_n,.glne fesnonded- it_ seems rost -probable that no engine ;fal-lure_: qa;cgi!:ed __i;,k__
"'_c.ause the -sta!.l or £6 eontribute to the accldent . N

From all of the evidence avallable to-us, we conclud.e that tha stall

'-;resulted. :Erom a failure of the pllot of NG 256’?8 to exercise: that- iegree: Gf

._.'cautmn and - ekill requlred ‘to-avert :Lt and not fz‘cm a:ay centhmon -_o 300:‘51:{‘-—-.

?;-rence 'beyond. hig® control
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GO&CLUSION

FIBRDIEGS

Unon all: the evidence available to the Board at __th_j.g time, we find the
probable facts relating to the accident involving atrcraft IIC 256_?8__ whzch
--occurred near Chicago, 1llinois, on December 4, 194-01,_ to be .a:_g:__f ollaws.'.'. -

1, The aceidént- oceurred at approximately 5:48 Felle s and re sult ed in -
najor demage to aircraft NC 25678 and the death of the crew of b“lree and
-._v_ffst_svén‘ o"f- the. thi-r‘teen TaSSengers, -

2.' Uniﬁoid Air Lines Transpert Cornoration, the operéﬁ.o: of the _-‘ai.l..f-.
-eraft, held a carrently effag‘tive a.nd appropriate Certificai_:e, of publie
5 -convenlence and- neces:—ntv end an air; carrlnr op erating cert1ficate.. -
3, The fllght crew, Ca,ntam.th ocott and First @ff:.cer George S |

: "ro'tmg, were I:rwsmally qual;r.fled a.no. ;eld proper. cert1f1 catas of comneteneyr?

TS o*erate as air carrier pilots over the route between New York. and. &11cago.
T4, Alrcrai‘t NC 25678, was currently certlfzceted as 2iTw orthy at the |
: t-ime of the accident and had been *nalhtalned in accordance w1th compangr proq
i cetlu:pe and the appllc'\,ble maintenanes competency- letfers 1squed. to Umted..

- 5y ‘United 21 was. cleared in ac_cordance_ m:th,prope:r, .pz_'o;};adure ‘:f;‘;c_:_m,
New York, New Yorl_{ t‘o'-Clévéiand:- Chio, ii—iclﬁding sté:;;s at Philadelphia_-.
:.jand Mlento‘m Penﬂsé’l\rania, ‘and Akron, Obio,. anc‘t from G}.eveland Czh:.o, to
.--Ghlcago,, ﬂlinozs. i | _ | _
6 Be;ore take—-off frgm ‘LaGuardia Field, Iuew Yorrc, the rzght engine .

i-z}'was cu’ctlng out on oﬁe magneto ut th1s dlfflcult‘y cleared up. prmr to

: ”_take—off and did not ‘recur dumng ‘the flzght betwaen Few York and Gleveland.



Aj the time of dEpaItUIe-frO”'LQSHL rdiz ¥Field 2nd-ab all intermedi?‘i

-fate stnps tetween Vew York and Chicago, ths gross weight of the alrﬂlane d1ﬂ -
tf“at exceed the approved standard gros\ welght =nd its lozd was properly dls~
| trivuted,

*1“8;-'ﬁfter*airival'atfcievelaxd;*thé*right~eﬁgine was carefully ‘inspected

-

i”rnd checkaﬁ,by maintensnce ?ersonnel“of-Uhited'and found to -be in proper
 .ovﬁrat1nb condition, which fins Mg'wéé-cdhCFrred in by Captain Scott,

79, The difficulty with the right engine did not contridute in any way |

Yo the mccident.
10, At the time of departure from Cléveland for Chicago, tha alrilans
ﬁ”carrlad sufficisnt fuel-to'permit”flight at normalcruising speed to Chicsgo

: fan& thereaftar fﬂr wcrcfth nbhre beurs._*’=*”

igegon rad1 range

.;“whén'Captéiﬁ“ﬂédﬁtibégéﬁ'hiéTQESCGnt:uo the ﬂlrwort for a landlng,'
3“13l774 vesthes Sonditicns existing et the sirmort were: -Ceiling of
'_-ﬂgoo feet’ with low scatteredfczaudswatrGOOifeet; visibility of one mile with

1. light fog,; occasional drizzle and ligl ht . enow, wind from the north northwest

o of B-t4 10 niles per YWhur, &nd tenrersture of 32 degrees.i

ing degrces in the overcast in the-

B Q?iﬁinity bf_the_airport,.ixcludinﬁ oth rlwe and glaze tjpes of 136, belng




14, The weather co ndztlar's which ex:med were accu‘ately forecaet by

‘Both the United Ststes-Yepther Buresu znd ‘r,v,r Lnlwd‘s ;-pt r.: oQisﬁs.

dadniT

15, Gke runways at the Chicego Municipal ;‘{imort ware in a siippery

16, THNotwithesandirg: thls condition, the. cast-wesU mwav was suf.aICIEI"‘B—-_ :

1y . long and was adsquate for a laniing under the prevall,.ng wmd ard Wcathar

conditions and had been used Ty a number of. pilq_ts _;_anding al about this tine,

17, The northwest runwsy was linmited in length by a railroad embank-

ment and a2 landing on it under the existing wind and weather conditions. would -

;iermit little y ‘1T any, margin of ‘.55«f_et:'rt_ v oot

218, Captain Scott cannat-b advers@l:, criticized for descending through

2

the overcast for a landing, and Unitedls d.is_patche_xf‘at Chicago cannot De ad-

anda ’

-verqalv crlt“,ucd 0T pIrn 1tmr5 kim to do 80,

_19. Tnited 21 reccwed a traffic clearance frc"fa the é.:u‘ .Lra.ffm Bop=
¥ .
trol. Tower sperator permitting ths use of either the northwegt ~or the sast-
. S = ‘ T SR :
wWesy Inmwey,
- _ . PPy

20, At B:4) pim., United 21 rencried contact at an sltitude of 900 feet

above the grownd. nésr the Chic.g

2L, At the

\-.rl*:.ich impaired.his vision suffi-

s . 1 ) - . ) - P P
Cientliy to cause kim %o 1rclc ihe 'slrﬁort for t 8 purrnose of clearing his

22. After flying for a short psried over, a,nd i_'-ﬂ the vicl ’cy of, the

airrort urder tha-o"ez‘cast h-e raported to the A:L*'__;wrt C,ntr 1 ToweaT tha‘b he



."wonid 1a1;d"0n the éést-—wost runwmr but 40 seconds later changed his plall
r-and stated thet he would 1and on the northwest rmwsy. e -
- .2_3. ]:Io suduen emerge':cy occurred which made 1% necessary far Gaptaln
Scott to 1a;1d on the nﬁrthwest TUnway . o
| _24.. Under all thb circunstances Captain Scott -qade an error of Judg—
_ment 111 choosing th;a northwest runway for a larding, B § o
. : 25. Upon rcachlng a po:Lnt aprroxinately 700 feet southeast cf the
. | sént‘leas;t corner of the alrpor‘s &t an altitude of arproxmately 160 feet
.wthe alrplane stalled fell off to the left, and crashed while 1n an 1ncip1-
ent- spln. i | o

"26. Up to the 1ns‘b£-nt b'\“fore the crash the approach path was normal

for a land:l.ng on the northw sﬁ_"i'unway, no structural or mecha.nical failure

3'r? malfunctmning of sny rart of the aircraft had occurreﬁ. and the

: "craft was’ trmned for a nor*;al anproach with gea,r down, flans :

quart.er posztlon, and aperating u.nder apnroxmat ely 25 perceﬁ _i\leréepower-.-
2 Pcwer .fas apn l1ed almost s:.m.ltaneously w:.th the stall ami Im
'."-._engl‘ne fallure csused the stall or contributed to the crash
-".2_,'8'.'. Visibili_tv frox:i the ceckait was iﬂrp-xired uring tne approach ﬂue :
'e).ther to an accumulatmn of ice or misgt on the wmdshlelu. |

_'29.'., :.he alrc“aft ‘had accumulated ice of a rough granular nature r_m

_'the d.e—-zcer boots on the 1ea.d1nrr edges of the mngs aoout 3/8 o -an 1nch

f:hm}mess extenchng back on - the boots aL ost to the attachment— &1

as also presept on the de-mer boots on the tall surfa.ces. -
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30.. ‘he stallmo‘ sveed of the* alrcraft was ralse ar. m:.ietevmned.
amount by the ice acc“’ ‘Llatlon on the 1eac11ng e%es of thv w1ngs.
Bl. Capbain S@ot* feiled under bhe conditicns set forth atove ‘to main-

PR

tain adequate £ ymg sneed

, 1:".«'1 Bf:.;.,_tE GJ‘\T 1SE.

=g

Unon thp;dams of the faregoing findings of fact znd unon all the e-n-«

dence availsble nt.this bime, we Tind that the p.z_‘_o-"c_abler.c.e:qsﬁe .p_f-_’ f‘,k_;g_,::_'a__\.qg'_i*-':‘

“dént to aiveraft B0 23578 (Uaited 21) on De?;,ember 4, 1940, was fﬁ}:_ze_.j__‘_ailure E
- of the pilot to exercise that degree of caubion and skill required tol avert.

a 8tall wiile aprroaching far_-a_lanéing: on the short narthwest rum_ray.- .&.

,

substantial- cont rlbut:mg facter o the auc1ier.a, was the error din. Jﬁdg"ment
.

" of Captain Seott in choesing that ShOTt Tunway, for __hfﬂ-S; landing

o 'D"CO"?{.«:F‘\AT ons

1. An adeqmte stdl—v'? ing davice has been reﬂagmzed as fm‘?h neeﬁ_ed: -

»

m coa:.nectlo'l W:L h air C:’:!I'I'lvl' ser'flces 3,11& "thar a’ rcraf cneratians for &’

105‘5 tlfﬂe--- Some I"-" g arc‘l Bs been ‘,onuuc“‘ed almg tnzs hne, uut to siate

nothi ng has been awelopei w‘uch er‘ycars to be rellab.ne mndgr al). co*uh—

tio;ls, ;}arti ul ly mier 3 'condltm*ls. ’La o::d r@commends .,hat the

Acmznlstrator f*f ClV l iﬁronautlcs ive-t‘:;is mat.ter the utmost _encourage-_-

_ment throum. ap;\rop Tist channcls, 1nc;u mr the avnﬁcmn 1n:’mstr5 . in an :

_ effo?t't ?:-_o .accel_erate_ -tz.gs fqrqher developrsent of an’ adequafe stalluwarnn_ng

ﬁévice' The -‘Qoard also recm ends the con tmua:lce of resecrch 11‘150 the

. I_m“'e fundamental probler! of d8V61uplIia,' Vlﬂg su-faces whxch are nat sngecﬁ

te critlcal ‘nehav:.or &t or neur ne stallmg speed

-
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_ 2. "‘he need for a«iequate windshield w1pers or other devices for impmr-a
lng V:Lé:.on i‘rom the COC:IDJ.{; under adverse a,tmospharlc conditions is self-
- endent and was es;pecnally brought out at the Ghzcago hearlng. The need for
B such a device has been long r=cogn12ed by the mdustry and research has been
' .conducted by the Natlonal Advisory Committes for Aeronauhcs and by some
. OPel‘ators in.an effort to develop a satisfactory windshield wiper, In ord.er
”:to further ‘this project, ‘and to encourage the most rapid develoPment of an
'?'-'g:"adaqdate mndshze;,(‘ wipsr, the Board recomnends - that the Admmlstrator of : B
- 'Civil Aerchautics take -steps tlrough appropriate channels, including air |
_ cé_rriérs-t to expedite the development and a’d.qption of an adequa_te dev;ce,
3, Thfa‘ iBo‘a‘.r.-\{ re;ﬁozﬂ;ﬂénds that the Administrator of Civil Aerqné,utics
“”".:-*sﬁimuléite‘the dev nlo*ameﬁt "of' a more. accﬁfate' means '-of.meashri,'__tg' the frate of
¥
_f-;"lce ac@retlon and the au.optl-"n of an ap?ronriate device for this purpose
...The Board recommends furt‘xer that the approprlate governrvental agencws be
r"quasted to determine the relatxon of 1ce accretmn to the tems generally
.nsed when ruportmg ic;, namelv, | ""1ght, mwilum a,.d hea 0. ' -
_ | ‘4‘ ihe testmony of severa}_ pllots ma:.r:ates that the formatmn cf ice
.:.-'ln aﬂd on the mtot tubes and. oi-the pitot tuhe ma,st may lead to errcneous
: _raadlngs. It is understood t’-xat thls proh'lem is the subJect of stu}g and .
'_‘.:I‘esearch b}’ the alr carr:.ers a.nd Varmus gevernmental agfencles. 'I‘he Baafd
_‘i‘-re¢ommsnﬁs accelerated resee.rch 1n connectmn with the develonment and. adop—

tmn of an. 8.11‘ speed. mdlcator wmch is not B'D.SCeptlble to 1noorrect read- .

_:;: mgs due to'formatlon of 1ce.

: 5. ‘Ihe Board recomrends that the Natzona}. Advlsory Goxmnlttee fcr Aera-.',

_103 contlmze and intenmfy 1hs research 1ook1ng tow,ard the d,evelapmm'ﬂ




-

- of an improved means to wrevant the accurmlatinn of ice on wings and other
parts of aircraft w;t“out thereby interfering with acrcdynanic characterls—
tics,
'3
6, The Board recommends that the fdmizicirator undertake = study of .
measurss that shouwld be adopted =t all air carrisr airports to keep Airport
Centrol Tower- operators, or others responaitle for the issuance of informa-

. & . : S
tion to pilots, informed By repords from the field parsonmel, pilots or
other sources, of hazardcus Tield conditisns in srder thet such informafion
nay he rrompthy relayed to incoming or ocubgoing pi ilots.,

7. When the accident happened, the airnlaﬂe'severed ~ower lines lead—-
PP T I )
ing into the airport, czusing disc ntinuance of thp llg ing and:communicar"
tion facilities.ﬁeeded to furniéﬁ informe taon for the cpsTation of alrcraft:; .
‘The Bcard recormends . that an suxiliary power Su?“lv be 1psta*led wb 911 alrfF“f
ports used by sir carriers for instrument or night 'appi‘oaches. ‘I‘he amhary
power sﬂpply-shouid te indepsndent of any scarce outside the bﬁnﬂdarles of

‘the airpert and should be zppliceble to the operation of radic transmittersf

]

field lights qzd obSuruﬂtlon llwﬁts. he Foard is cemsidering a raqu;rement '
to this effect,
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fsf Harlliee Bra:ch _ ' Js/ Dswald Ryan
harliec 12re‘""’“. Jha y.hﬁl - Oswald Ryan, Member
/s/ 6. G-nnu_ha on, JT. fs! George P. Baker
" G. Graat M?Su? ‘Fr.,; HMewher : © feorse P. Baksr, Member

§

_ (bdnaxc P, Warner Vloe Cha;rﬂan part101”aued in the arepafatlon 0f :
““this rerort but was absent from the United States on official ﬁaﬁi" i
~mb. the time of its adoption, )



