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e' S'z-409 Fi l e  No. 1-0040 

I 
. NATIONAL TRANSFORTATION 6AF'EZY BOARD 

CONVAIR SO, N2045, O'HARE INPm!TIONAL AIRPORT 
CHICAGO, E U N O I S ,  DECEMNCR 27, 1968 , . 

i 
I SYNOPSIS 

i. Mtwth Central Airlinefl, Flight 458,. a Cor.vair 90, crashed while it 
I was on ,ju-~ instrument approach at O'Hare Iaternational  Airport, Chicago, 

Illinois, at approximately 2022 c. s.t . , on December 27, ~ 1968. 

The a i r c r a f t  struck the side OP a hangar, located adjacent t o  the 
approach end of the runway, i n  a near-inverted a t t i tude ,  and wa3 de- 

~ stroyed by Impact and resultaut  ground fire. Twenty-seven of the 45 
pereons on board the a i r c r a f t ,  includizg the p i lo t ,  copilot, and an 1 ,  additional cremember whi, was occupylng the observer' s seat, were fw-  
.tally injured. One person i n  the hangar also received fatal injuries 

: aa a re8LiL.t of the  accident. 

1 i 200-folt cei l ing,  sky obscured i n  light ra in  i d  fog, with the recorded 

! 

.A% the time of the  approach, the reported weather conditions were 

.rummy v i s i b i l i t y  (RVR) 2,800 'feet variable t o  4,500 fee t .  

According t o  information obtained from surviving passengers, and 
the f l i &  data and cockpit voice recorders, the approach was nom 
un$il the  a i r c r a f t  had descended t o  sppro.ximtely 210 fee t  above the 
etavation of the a i rpor t  about 4,500 fee t  from the threshold of Runwary 
14R. A t  t h i a  p i n t ,  t he  a i r c r a f t  entered a sustaine& climb for approxi- 
;mtsly 3.1 nticonds, at which p i n t  'go-around procedures were In i t i a t ed  by 
the cE1X;4;ain. However, the climb continued and the airugeed drop*d off. 
t o  the  point where aerodpanlc control of the a i r c r a f t  %as l o s t .  
R @ c Q v ~ ~ ~  WBB not effected and the a i r c r a f t  impacted the hangar. 

The pfatioml Transportation Safety Board detosmines that the probable 
cawe of t h i e  accident waa agacial dlsoricntation of the  c a p t a n  pzecipl- 

7 1 t a ted  by €!.tmOBQheriC refraction of e i ther  the  approach l i$h ta  or land- 
ing l ight8 at a c r i t i c a l  point in '  the  approach wherein the c r e w m e  . tmia l t lon ing  between flying by. refexonce t o  flight .ikistruments ana-by 
. b . q d a  raferanca. t o  the.:gyom&,-:. . . - .  .. ::.. ... -. ... ... . .... . . . .  

. .  .. . .. . . . .  
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first indication o f  trouble W E 5  the rock- 
o f  t h e  engines, which was followed by t h e  



~~ ~ --. 
I 

n f o m t i o n  '' 

4 

ated &d had been maintained I n  
irements . (For detailed lnfor- 

) at the  time df the 
g t h e  accISsnt, were 
nd 26.42 percent 
landing weight fo r  

ptable c . g. range is  between 
.~ . .  

, .  

n J e t  type ."Att kerosene. 
. .  . .  

.. . .  . ~, . .~ , 

, '  . 

, the  weather i n  t he  Chicago area was 
i s i b i l i t y  considerably re- 
inds were light .north-north- 

e Airport taken before 

1935 - loca l  observation, indef in i te  ce l l i ng  200 feet ,  
sky cibecured, v i s i b i l i t y  one-quarter mile, light drizzle, 
light ra in ,  fog, temperature 40" F., dew point 38' F., wind 
040" at 5 knots, a l t imeter  se t t ing  29.36 inches, RVR Runway 
1kR.1,400 f ee t  variable to 2,000 feet .  

2020 - ceilirq 200 indefinite,  sky obscured, v i s i b i l i t y  
one-quarter mile, light r a n ,  fog, temperature 39' F,, 
dew point 37' F., wind OIOo at 6 knote, al t imeter .  e e t t i q  
29.35 inchee, RM Rumray lbR 2,800 fee t  variable to 4,500 
feclt. . 

2050 - cei l ing 200 feet  indefinite,  6 k y  obscured, v i ~ i b i l l t y  
one-quarter milo, l i gh t  rain, log, tempcarstwe 39' E'., daw 
point 37' F., wind 010' et 6 knots, altlmeter. 29.34~ lnohir, 
RVR for Runway l4R not. obtainable. 

I 

.. The:.Fmria 1800-radiosonde obuenrrrtion at-.lower l m l r  (below 
5;OOO feet m.e.1. ) showed e .  ground-based, : applwxb~telp ab C. 

. , . . ~nversijrgz.::t~~-~e~-~,500,.lec~~arrd srtabl~_sirl.~o~e. ..-.~mQ;alx 
warn eaturated. Temperatures were above frccaing. 





Eqe last a i r c r a f t  movement on Ftuaway 1kR pr ior  t o  the  accident was 
he arrival of Northwest Alrlineo Flight  2-31 (W 23l), a being 727. 
ccording t o  the recording of Air !traffic Control Communication between 
his aircraft  and the  O'Hare Tower and Approach Control, Nw 231was 

miles ahead of NCA 458 when t h e  latter was 7 miles outboard of 
0 .  NW 231 reported over Rameo a t  2017: 50, u r  about 1 minuk 36 

s prior t o  NCA 458% report over the  same point. It is estimated 
accuracy deemed'tc, be within plus or  minus 5 seconds) that NW 231 
d down a.t 2020:25, or  about 1 minute 58 seconds pr ior  t o  the  time 
458'0 inpact wi th  the  h a n e r  door. 

L . .  
t :.' 4l.t components of the  ZLS serving Rwgay 14R were i n  operation a t  
$he tFme of the accident. These NAVAID's were flight checked by t he  

LA the following morning and were found t o  be operating wi th in  pre- 
Tibed tolerances-. . .  

j _  . ' .  
. .  

. .  .~ I 

ere were no reported outages of any of the  IXS components by any 
f l ights Ut i l i z ing  t h l s  system pr ior  t o  o r  following t he  accident. 

i: .  -'.:\$he IXn approach pro.cedure f o r  Runway 1 4 R  provides that t h e  minimrrm 
--.: I 

. .  

!ardislg.-altitude over the outer marker i s  2,140 feet ,  m.s.1. Glide 
iapqr.lnterception a l t i tude  is  2,200 f e e t  m.s.1. Glidepath ang le ' i e  

-e prescribes, in?.tially, a right turn t o  a heading of 155', a 
uab'to 1,500 feet, thence u. right climbing turn t o  3,500 fee t ,  and 
?tw t o  the lXlXItge VOR via i t s  085' radial. 
:. ' :g; 
&2~&BteUI~e from Rcrmeo t o  the  runway thresho3.d i s  5.3 nautical 'milee. 

&depttth transmitter is  located 1,250 fee t  southeast of t h e  numay 

Localizer (and runway) magnetic heading is 138'. Missed-approach 

Bdpd. 
&;.a,&:. 

sl .conmnuztcations with NCA 458 were routine and i n  accordance with 
led p:edures,  The h,8t comunicatfon from BCA 458 wa~ with 

ch Control when t h e  f l i g h t  reported over t h e  outer marker 

, ,  
. .  .,. , 







xtensive breakup of the.  l e f t  wing and the  flight 
as und becausl: of' the  ground fire d w e ,  t h e  prehpac t  

I;c@i.l;y of t h e  flight control cable Bystems could not be determined. 
dcrlcc of a preimpact f a i lu re  o r  aalfunct.ion of t h e  f l ight  

rol sys two  i?as observed, and a l l  of the cable breaks showed g e n e r a  
acteriotico consistent w i t h  overload failure. 

The left and right wing f l ap  drive motor and gearbox assemblies ' 

d rrhowed a corresponding f lap extension of 13" f o r  all 
The f l a p  position indicator i n  the cockpit was. 

owed a f l a p  se t t ing  of 15". 

'Prim jack measurements showed settings of 1-1/2" a i r c r a f t  noseup 
m and 3/4' aircrart nose rigkt trim at impact. The nose gear .ana two 
n landing gears had aepsrated from t,he a i rc raf t  at impact, and based 
the examination of t h e  actuator pistons, a l l  three landing gears were 
',tho retracted position at impact. The landing gear selector  valve 

. .  

t h e  gear up position. 

ing landing light was recovered i n  the  extended position; 
The p s i t i o n  of the  Aeft X i n g  Landing light at 

be detennined because of hnpsct and f i re  damage. 

evidence of preimpact failure or malfunction of the 
9 end e lec t r i ca l  systems. The standby e l e c t r i c a l  inver ter  was. 
ly f ree  of inpact damage and had no fire damsge. There was 110 
on of rotat ion at impact. 

ua components of the autopiIot and flight di rsc tor  systema 
recovered included the following:. autopilot  amplifier unite, 

ude controllere, Instrument ampliiiere; Nos. 3 and 2 flight 
computere end indicators,  Nos. 1 end 2 c w a e  In&icators, and 

or eervo units, Nos. 1 and 2 ver t i ca l  gyros, Nae. 1 

Teetlng of these ccunmnente at the manuf'acturar'e 
vealed no evidence of any maliunction prior to Impact. 

we=' ru) identifiable pieces of the autopilot  pedestal aontrol ler  
frton tho weckage. 

for deicing 16 provided by 34th-atage bleed sir from each engine, 
i a  controlled by a firmalL bleed shutoff valve, Ikth 

bleed ahutoff valves were recormad %n the  alomd 
lpazsurmrtic' anti- icing vdvee.were reaowred in the  ogra 

. .I , ,.. .. . , '  , :  , 
. ,  

., , . .  
. .  , I 

.. - 
. . . .  . .  . 

IJ (Koll& three-polnter) ' ruetx+ined extenrive damage 
en&. fire,' .. .The .barornetria 6 m h a  .were found.with.'tiettlngr 

erlpectivsly. Becruae o f  t h s  -&wag#, fwe t ionr l  tea%- 
I . .  
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' ' . The l e f t  engine potentiometer was only ' s l igh t ly  damaged. The indi- 
or pointer f m  t h e  Large scale was detached and t h e  pointer  fo r  thc  
U scale was set at 700 h.p, !Phe maniiacturerls evaluation of t h e  

borecpower Iadication a8 determined by tes t ing  of t h e  potentiometer was 
3~26.60  h.9. 

k -si The turbine i n l e t  temperature (!") gauges were recovered from the 
ackage and examined. The left TIT gauge read 976' C. arid the  r igh t  
3 gauge read 960' C. 

r ' I .  

k7-;.: 
E.::' All components of ' the  l e f t  propeller were found inside t h e  hangar 

mept for blade No. 4 which was located outside o f  the hangax approxi- 
b t b l y  280 feet  northwest of the impact point. All four-propeller  blade8 
bd"bken at, the  hub due t o  impact. 
;. :A$: 

&'$he No. 1 blade socket was f la t tened t o  t h e  extent t h a t  the  blade 

>,. , , .  

WW nut could not be removed. The propeller ')lades f ixed splines, 
lpIe piatons and other related parts were removt!d from t h e  remaining 
b aseembliefi. Distinct . b r a c t  marks were nntei an each fixed spline. 

;he follov- 

I .. .. , .  
,~ i ; 2 ,  W e  No. 2 - 42.6' 

i k .  '*< ' w e  No. 3 - 42.8. 
@?.tV . al&e No. 4 - 43.4. 
:. 

fL%he m e t e r  gear fo r  t h e  lef t  propeller was pitch locked In a 
a which corresponded t o  blade anglee of 42.3' 

\:ai. 
' ' ' . 

k% e right prOpaller aeeaably y88 found Just  outside of the  main 
Qor with the  four blades still attached. All blades were ex- 

bent end dmaged. Mealruremente taken of the distance between 
e obeerved on each of the  fixed spplinee, which correeponded t o  
everae p a i t i o a ,  and h m c t  mrk6 on each of the f ixed rgllner 
ed t o  the following 8pRroximrte blade angler at imp&: 

Blase NO. 1 - 45.1' 
,':, ' ,Blade No. 2 - 45.2' 

1. made No. 3 - 46.1. , . . ~  . 
Blade No. 4 - 45.3* 

In  
... 

. .  

a paltion 
, .  

*.. . . . . .  
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r d  direction.  An .exception was noted on the  mount bolts  of one 
.seat lcg/a.rm structure.  This seat part, found on the hangar floor,  which 
'showed the kreakaway t o  be i n  a right direction. This was a B seat 
arm/leg structure at t h e  a i s l e  end.  P a r t s  of seats found outside the  
aircraft were thrown clear during breakup, of the aircraft. Other loose 
B e a t  prts were removed from t h e  aircraft by rescue workers. Seatbelts  
were intact on most of these seat p a r t s .  

i n d m  ex i t  at seat Row 9 on t h e  r igh t  side of t h e  aircraft was 
during evacuation. It was 0 feet from the  lowest point of the ex i t  

he hangar f loor.  The passenger loading door, window e x i t s  at rows 
rd 4 on. the lef t  and r ight  sides, and the window e x i t  between rows 5 
6 on %be r igh t  Bide were torn away i n  t h e  crash sequence.. The windgw 

t between rows 5 and 6 'on  t h e  l e f t  side was damaged, and blocked by 
aide wreckage. The galley access door ww blocked by outside wreckage. 
handle on the g&lley access door was turned three-fourths o f  t h e  way 

d the open position. 
. .  

opexling i n  the  forward section of the fuselage was l a rge  enough 
8s through, i n  a crouched or crawl position, i n  the  area of seut 
3, 4 and 5 .  The area from seat row 6 aft including the lavatory 
uftet c m p a h e n t  was in tac t  wi th  buckling and twist ing crS the 
age from rows 4 through 6. 

ft 'siae of the fuselage, at window level ,  was pushed inward 
l y  18 inches from row 7 through row 11. This w a ~ i  an area of 

p e n t  that was located Inside the hangar at the  time o f  the  
that came t o  rest against a conveyor truck and other ground 

The tail section of the f u e l a g e  separated aft of the  bulkhead of 
ut'ret and lavatory compartment. The lavatory and baggage conpart- 
had r u e  damage. The plas t ic  wall covering on the lavatory aide 
61te4. The access door between the lavatory and baggage area m a  

the. bulkhead. This door apparently wae removed after the  
e there m e  no direct  fbame damsge o r  heavy sooting insiae 

ry area. The luggage aide of the buff@t and luggage canpart- 
rad bad fire BM;sge. 

cockpit area wae heavily damaged by impact and poetcraeh fire 
, .  

l e  informrtion couLd be obtained from the recovereb.oockpit meats 

~r,accidant.~ahows that a di rec t  re la t ionship exieted between the 
of -  injury euetained by paeeengere an8 cabin' crewmmberr. and the 

e accident, occupants whoee eeste and reetraint eyetuna remin.8 
.,!@a :(epa4:b@tj:. maat: a t t+~.Man$)  . f a i S ~ e . ~ . r .  . In,  this^ .pCr*iW 

b 





e E727. The r ight  vortex would have been approxi- 
t e l y  320 fee t  away. Simplified computations of t h e  effect  of t h e  

ices on the aerodynamic response of the CV-580, at t h i s  point ,  
cated Lhat the  induced rol l  r a t e  on the cv-580 would have beec 

e r  second and the induced v e r t i c a l  acceleration, le30 

so made i n  thSs study t o  determine whether the CV-580 
ncountered vortices shed by a i r c r a f t  taking off and Landfng 

14L. It appeared tha t .  f o r  extreme conditions . 
t o  he using 1.4L ( large a i r c r a f t  , low speeds, -urn 

ould:take the  vcr t ices  shed during approach or takeoff 
reach the v ic in i ty  of Runway 14R during which time 

or tex  velocity would have decayed t o  t h e  order of 4 feet 
d the center of the  core would be at a height of about 

equest of NTSB, NASA conducted a detailed examination of 
light recorder record f o r  the  purpose of determining if the CV-580 
tered atmospheric turbulence during the  landing approach and ) 

recording showed any evidence of a b n o m l  Plight . .  

scopic examination, it was shown tha t  the  acceleration 
oscillated sinuously during the.approach and that it does not 

gh frequency osc i l la t ions  tha t  would be expected i f  
nce were present. Also, up until the  final seconds of t h e  
h (28.10 on the  f l i g h t  recorder record), t he  accelerat ion t r ace  

disturbance. The study indicated that subsequent t o  t h i e  time, 
e t o  be normal and does not suggest the  presence of any unusual 

creased levels of acceleration a r e  associated wit'h the  increarre 
beequent loss of a l t i tude  which precede8 the  crash. 

eover, the  acceleration t r ace  was examined for approximately 
landing approaches for t h i s  aircraft an8 these traces were 

t h  the  t m c e  of the  subject landing approach. It ma 8hcnm' 

he acceleration0 experienced during t h e  landing approach of 
458 are not Uncanaon eince accelerations of somawhat similar . 
existea on other P l ights  a8 depicted by t h e  trace; The aonrplsiion 

gcete that o i t h e  40 lan8ing approaches examinst¶, t he  appro&cu 
U&58,,,appa4rs,, t o  have , . ,. bow . I  made ... . in the . :  , m o t h o a t  air., . . .  I 

a#minrtion 6f. t he  a i r a p e d  and .s l t i tude .  t race8 .for thr Wng 
458 ' d m  nijt'Vevsal' myttil'ng unusual-priar ,to the:.. ~ . 

2 '  
, 

fora the  crarh. 









. .  

. ,  .. 
t i le  captain's side u t i l i z ing  the 51 RV-1. The 51 RV-2, mounted on 

k* poeitlon ca l l ing  f o r  an 

did  give a f l ag  warning. 

the fly-up mode, the command bars woulc? assme 
a i r c r a f t  a t t i t ude  of 4" noeeup and IO*' l e f t  



o 1ttlt1 aut;omatl.c trim is as  follows: 

The servo holds t h e  surface i n  the.proper position t o  maintan  

The trim motor stops running and t h e  t ab  maintains the 

can be seen that  Independent operation of the trtm tab mtor 
ora the primary aervo would recpire that the  voltage leads t o  the  
m t o r  s e p r a t e  from t h e  c i rcu i t ry  leading to  the motor windings 

rimmy servo. X t  would. then require that these sane two lewis t o  
tab motor make contact with separate and diseimilar voltage 

elsewhere i n  the system, These different voltage leve l s  would 
be suPficient t o ’ r u n  the motor, yet not too. great or the motor 

a damaged and not operate. The speed of trim tab movement would 
ndent upon t h e  voltage differonce measured across the trim tab 

autopilot would then sense the effect  o f  trim tsb  movement due 







2. ANALYSIS AND CONCLUSIONS 

A l l  of the  evidence obtained during the investigation, including 
8 of the surviving stewardess and passengers, indicate  

was routine and tha t  the approach was normal u n t i l  
approximately 35 seconds pr lor  t o  the  crash. A t  t h i s  time, the  air- 

roxircately 4,500 fee t  from t hd  Lipproach end of the  Runway 
r ight  of the centerlinc approaching the  middle marker, 
fcet above the runway elevation. The landing check was 

mpletcd, the f l i g h t  ?+ad been cleared t o  land, and t h e  first off icer  
d the approach l i gh t s  i n  sight at the  1.2 o'clock position. A t  t h i o  

b RLraight ahead. The a i r c r a f t  gained approximately 230 fee t  of 
tude i n  11 seconds (1,244 feet per minute), at which point t h e  
nin issued the coxnands associated w i t h  a go-around, i.c., xaaximua 

igh t  recorder shows that  the  a i r c r a f t  commenced a sustained 

er und f lap retract ion t o  15'. The a i r c r a f t  continued t o  climb an 
i tLana1 500 feet i n  approximately 13 more seconds (2,308 'feet per 
ute) with an attendant decrease in airspeed t o  80 knots. At '  t h i s  
nt, the  a i r c r a f t  was well wi th in  the  stall.buffet regime and the  FDR 
itude t race  shows an abrupt ard rapici 108s of a l t i t u d e  and a sharp 

t o  the .  lef t ,  culminating with ground impact. 

Slightly more than 2 seconds before the peak a l t i t ude  had been 
ed, the captain called for the landing gear t o  be retracted. Sub- 
nt examination of the a i r c r a f t  wreckage confirmed t b a t  the Isn;Ling 
wa8 re t rac ted  and that the  flap8 were. positioned at 13' at Impct .  

Irivestigatian of t h e  XIS f a c i l i t y  serving Runway 1bR showed that 
cmponents of  this system Were functioning nomally during the time 

the approach. This was further verif ied by 'Plightcrewe who had 
ed the ITS before and af'ter the accident and reported normal 
ion of the f ac i l l t y .  . .  

e, poasibi l i ty  of airplane ic ing which could have affected aero- 
chewacterietlcs of the a i r c r a f t  was also explored. Althou(Sh 

sting weather conatt iom could have been conducive t o  airtrsms 
there were no camente by the crev found on the CVR thst would 
e any problem of t h i s  nature. Further, flightcrews who had con- 
approaahes during thio period'regorted that no aib.fnrms ialng 

eerved during t h e i r  resrpdctive, apgroschee t o  the elrgort. 

ination of the airc@Z't 'atructure, systems, and ~cotn~nentr  
idence or  any failure or  mslfunction prior t o  impat .  

m.&tion-of th6 . a i rcraf t  or cgagonent a. MW=--- 

~ 

I 
I 

I 
~ 

I 
m e n t a  by the arw recorded on.the CVR t b t . w o u l d .  1. .. 

, , , ,, .. ,1: _ _ _  ~. . '. __-.-i-,-_ r . . - ---. 



L'IY> t'1.c:ovcrcd w i t h  readings comwtible wi th  t h e  impact 
t,L.lt.udc r ~ ~ d  lw:ulir1f:, wl.iotl indicate that  these primary f l i g h t  inr. tru- 
c!lts wcrc i 'ulcLLul~iI>~: I" maliy throughout t h e  approach and final. 
ccidcnt mancuvcrs. 

b l x n s i v c  CmLnat i ion  of both engines revealed no evidence of 
ilurc or  malfunction Prior  t o  impact, and further  indicated that 

IC power was being developed a t  t h e  time t h e  aircraft struck 
hangar. The propeller blade angles at impact of approximately 42@ 

rrelatc thc reLtdings on the  TIT gauges and both horsepower indicator 
ten%lmeters,  a l l  of which indicates that the engines were producing 
rsepover at o r  near t h e  full power regime at impact. 

Adrlitiomlly, a sound spectral  study of the CVR tape 9,s conducted 
the General Elect r ic  Company i n  order t o  determine, t o  the  extent 

lod o f '  time before and including impact. (See At tackent  No. 3. ) 

' The beginning sound of impact, .as recorded on t h e  cockpit; area 

he amount and continuity of t h e  engine power for an inclusive 

(0222:23 .a), w&s designated as zero time on the  signal wave- 
previously determined real time base of 28 minutes 40 seconds 

l i f t- of f  was used a8 zero time for the, integrat ion of the  pertinent 
t data recorder parameters with the  signa1,waveform analysis.  

Using t h e  zero times cited above and the  signal wavefom chart, an 
e is  of engine power management versus a i r c r a f t  opcrat.ion was made 
e Allison Mvrsion, General Motors Corporation. 

This a n a l y s i ~  indicates that during t h e  time period -189 t o  -27 

i n  phase synchronization, ahort-term sound level. changea In 
r of 2 t o  4 aecibele (db) are observed. This agree8 well with 
ted variat ion ir i  noiac proilucod by engines operating I n  phase 
zation. The trend toward s l igh t ly  higher averwe noise levale 
hence al t i tude) deoreasee i o  ala0 t o  be. expected. 

sme ' t ime during the  period comnencing 97.5 Becords t o  59.4 

o r  t o  impact, when the engines are known t o  be f'amctioning 

or  t o  the sound of initial impact, the  captain s t a t e4  "About 
ed on Mrr?" to which the copilot replied, ''Qka;y, nine 
It m e  during t h i s  time period that the flightcrew appar- 

tabilized bgt4 engines et .W.h.p. ,  t h e  .power B e t t i n g  nonnally euiate :with a .final .'descent"' c o n i i ~ t i o n e  '' ' . .  . . .  : .. 

, : . .  
. 

' .I . , . . ,  . . , . .  .... . . .  , ~ .  . _ .  . . ,, % .  . . .  
. .  , .. ' ,. ,teu 2 8 ~ " ~ e c ~ t i a a ' s ~ f o ~ e  impact;."irri" . . ,  ... ' . . ,  incr..aies.~n .restiv-..;.. ' 

. .  . .  : I  , ,, ':, :i , ' 

pressure connnenaurate with a small power increase waa noted. 
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d pressure l eve l  remained essentially constant 
o impact. A t  t h i s  point (21.4 secunds before 

i d  increase i n  the waveform trace hej.ght commenced, 
ent  t o  approximately b.7 d b  increase i n  about 1.8 
crease coincided wi th  t h e  CAN-1 recorder requzst for 

nty One, F o a  Thousand." 

bile it is  not mss ib le  t o  judge absc,lute horsepower levels from 
cabin sound data, t h e  changes- i n  wwer indica.ted by short-tenn sound 
level changcs snould be reasonably accurat;c.. A 6.7 -at, l e v e l  change 1s 
equivalent t o  a change of approximately 4.67 which i s  wi th in  the f u l l  
p e r  regime of t h e  engine. 

. .  

Rxthe r  examination of t h e  waveform trace indicates, .by vir tue of 

thaut interriiption from time -19 seconds to -9 seconds. The further 
ce height, t h a t  this power increase was sustained . 

increase i n  noise leve l  from 6.7 t o  8.7 db m y  be acco,unted for  o.lther by 
changes I n  phase angle o r  by a s i n a l 1  increase i n  power with time. . 

bring t h e  time perlod which comenced with the  rapid increase i n  
ine  mbrer, and through e.pproximtely the -9 second mark, the air- 

1y entered the stall buffet  regime. Thus the study 
ughout t h i s  time period both propellers continued 

rate i n  phase synchronization pxoducilng a constant power of the 
llae previouely cited.  

bring the last 9 seconds, the  aomd t race height became less con- 
stent, but maintained a re la t ive ly  high level.  While t h e  t r ace  height 
lea6 consistent, there is no evidence of an overal l  degradation of 

gine sound l eve l  that would be Indicative of 8 t ransient  enginc stall 
cursing during t h i s  time period. 

.. 

ndings Indicated i n  t h i s  study as well ae t h e  physical 
. .  

ealed during the engine examination a l l  lead t o  the concluaion 
both engines were capable of nonnal and continuous operation through- 

tho approach and.wau3.d not have been EL causal fac tor  i n  any phase of 
aactaent maneuver. 

s i b i l i t i e e  of &tmoepheric tur'bulence o r  a i r c r a f t  t r a i l i n g  
and/or euetatning t h e  final climb +newer were a l so  

ve coneideration awing  the investigation. '  . . 

ex:etudies conCucte+ by end the @A both indicate t h a t  
e 'no aircraft  .trSriling',. vort ices i n  the  agproach area ut i l ized  

d .Wve been a fac tor  i n  the, pitchup. and climb; . B t h  
i n  .agrhenent:.t&t- the-.pk.imary.aircraft of:eoncern-.was-the -. L 



W:d t h a t  . ''".~.8:' t h e  vortices generated ' ,  ' .  by . t h e  ' ,  E727 ' woU& ' 

ly removed from the  f l ightpath of NCA 458 so 
1.0 pwcon t  a probLem. 

{ 
I t ]  this rcspcct, the  iburd  acknowledge6 thfbt  informstion regarding 

gc!ncrutlon, ntovcmenl., una died,wtiot: of a i r c r a f t  t r a i l i n g  vorticee 
ill o u b J c c t  t;u furt.t~cr rcocarch. The computations u t i l i zed  t o  
tl t l ~ c s ~  f indingo,  .while i n  accordance with present day state-of- 
rt dAt:r, p0usLbl.y do tlot, contiider 8ome heretofore unknomi factore 

b e  rcll-'varlt; i n  accurately determining t h i s  infor- 
n. Ihrever, in t h '  . j  c w e  and based on the calculations at hand, i i 

L 

analysis would still not place any vortex. i n  8 i 
e conel dered a factor .  :in ' t h e  accident. I 
ion, ti study of the f l i g h t  data recorder readoct shma that 

bcl ieved ttlut. tth: '1.lCflt.path 0:. NCA 458 was removed from a l l  
n t  t , ru t ;  any minor variations t h a t  m i g h t  be applied 

! 

ae made i n  rel&l,ively smgoth air wi th  no appreciable amount 
cnce indicated.  This 18 corroborated by the  surviving steuardese 
engers who alt-o indicate that t h e  approach was r e l a t ive ly  smooth 
her the pullup waR commenced. 

e probability of inadvertent actuation of the  I19 test c i rcui t ry ,  
ng i n  o r  contributing t o  the accident, ~ e a n s  negligible. This i a  

Be t h i s  test c i r cu i t  a f fec ts  only the ccannend bar of 

errcmeoue "fly up" s i@ i s  delivered t o  the carmDand bar 

ved, The mgnitudc of theee two signale would be only 4' now 
reflect th is  type of a maneuver. Actuation of t h e  "f$o=. m d "  
uld drive t h e  command bar t o  only an 8. noseup pi tch attitude, 

ector and not t h e  accuracy of the  a t t i t u d e  portrayed. 

test c i r cu i t ,  B simultaneous '"turn left"  ai& would also 

. A t  t h i a  point i n  time, the fllght recorder rea&ut 

wa8 shown during the  flight test that  approxinrately 20. pitch- 
uld  be re.qulred t o  duplicate t.he f'lnal climb Wrfoxm- 

dition t o  the It l e  d i f f i c u l t  t o  actuate there  
accident within the sphere of normal cockpit aa t lv i ty .  , .  

s s l b i l i t y  of @me unknown tzircraft cherac ter i r t lc ,  auch a8 
contrvl force lightening o r  reverasl, or exaesrive pitch 
explored In.  qua l i ta t ive  , . f l ight  t e r ta  psri'onnsd ,in t h e  
e o f .  the00 charactsr ts t los  was'evidenced I n  tho tenti  urd. I 

ibron,: ,  ruadek, ' u i d  .elevator .cOnkilr. .weie .arCwt$vcr 
e of the simulated accident tnamuver holudin& t h t  

r eghe .  The s f r c r a f t  did exhibit LP mwun n44nh4m- *.-A- 

. .. 



th high power applications, b u t  the nose s t t i t u c k  could be cacily 
ntrollcd by moderate p i lo t  forces on the yoke. However, pilot,o st~ould 

tation during a go-mound o r  mimed epproach. 
anare of t h i s  cheraoter is t ic  t o  avoid the  poss ib i l i ty  of a n  ovc*r- 

In t,he f l i g h t  t e s t ,  it uti6 noted tha t  a n  application of' power t o  . duplicated the i n i t i a l  climb performance depicted on t h e  Fm 
f' 11iX 458. Following this, f u l l  available power we6 added, 

. me ent i re  maneuver Wac; performed with  no pilot, pressures 

ce ' verJ closely duplicated ;the f ina l  f l i g h t  performance of NCA 458 

. t o  Y j o ,  and, at 85 KIAS, t h e  Zunding gear WBB 

l ied to the control yoke, and %t was shown that t h e  resul t ing  s i rcraf t  

t o  s t a l l  buffet 'entry. 

A cuaparison of the resu l t s  of  the  t e s t  flight mallewer, t k r e f o r e ,  
the recorded performance of NCA 458, indicates that l i t t l e  or no 
control forces were applied from t h e  moment NCA 458 i t l i t i r r l l y  
nced a climbing departure from t h e  ILS approach path  until. the 

In Tact, a similtrr &l in i t i a l  power application at t h e  beginning 

t h e  f l i g h t .  was approaching "minimums" and i a  probably in- 
limb was shown on the wavefonn analysis  for NCA 458. 

ive of the  pi lot ' s  anticipated procedure t o  arrest or reduce the 
t h i s  point. As i n  t h e  flight t e s t ,  t h i e  approxinvrte 

u n t i l  the final full power application is made. 

ove end i n  conjunction with the  'lack of any evidence that 
inaicatirte any problem w i + 5  Lne a i r c r a f t ,  approach e i d  systems, or 
t control labi l i ty ,  it appeere that both the  captain and the first 
fsiltd to  recognize the  a i r c r a f t t s  nose-high a t t i t u d e  (in exeees 
aurlng the  final s tsges  of t h e  climb) and took no positive .action 

e. Slmilarly there are no remarks on the  CVR t h a t  would 
MI slarmed at the  a i r c r a f t ' s  crttitudo pr ior  t o  

nlridersble tmph8sie m a  placed on the readout and evaluation of 

c of eventa that occurred during the approach. 
convermtions I n  en attempt, t o  reconstruct t h e  o ~ r 8 t l o ~ l .  

eation recorded on the CVR juet  aubeeQucnt t o  the 
the  f l i g h t  pseed t he  outer marker (02EO:03), It is believed 

sutopilot .t'coupled" ILS approach .had been g & m i x U  by t h e .  arm 
comnenced n t  t h i o  , t i m e .  The c m e n t ,  "captured,(' follawed by ~ ~ , 

, 1 r 

: ~ ~ t ; h e . : g l i d &  pa&.$ inudatee . . t b & t h e  -aut;&i&ot '.~s..cou.pll&- . 
&lib~,,slape and was following eignals from the ZM.. .Thara.wsre 
her r m r k ~  by t h e  crew specif ical lv  pnnnar-'--- " 



d t + t X n n k ~ k *  L h c  p o i n t  at; which t h e  autopilot WIS disengaged; however, in 
t tit- ubscnoe of m y  evidtmc to the  contrary, such as crew converastion 
I J r  apparcrlt. 'excursions frcun t;he g l ide  slope o r  loca l izer  t o  indicate 

box hcete 'd  on the center p i lo t  pedestal. 

The Board considered the  poss ibi l i ty  of an autopilot  fnalfmctlon 

~. ur~dut;ccted extreme noseup trim condition. It was postulated that such 
8 condition would have prodwed a p i tch  transient when the autopilot 

Additional factors  which fur ther  ref i t@ th i s  premise me: (1) there  
no evidence found In  the recovered components of the autopilot  t o  
cat6 any failure o r  IPalfunction prior to bpct; (2) trim-jaak 
urements showed only a l-l/2' noseup trim setting at impact as 
6ed to a f u l l  (12'), or near full, setting that would be expected 
his s i tuat ion had occurred; (3)  the FCR acceleration and a l t i t ude  

ces ahowed no abnormal excureions (spikes) such a8 would be eqmcted 
the event. of a sudden pi tch transient;  and, (4) there were n~ cctnnentr 

r. . , . . . , ,. . ~. . 
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~ Pghts were turned off, and i f  SO, when, could not be determined. 

Ab 9221:54.6, appmximately 3 seconds a f t e r  the  climb commenced, 
here ,wa  an expletive uttered b y , t h e  captain which i s  indicative of 
me aticern o r  i r r i t a t i o n  on h i s  part, but ' f o r  about 8 addit ional  

nd 98 t he  a i r c r a f t  continued t o  climb u n t i l  t h e  sound of the  f'uJ.1 
r application (increased m'bient cockpit noise) i s  heard. Only 
n (0:!3?2:03.0) did the  p i lo t  call fo r  ''go-around" power. 

I t  : is believed that dulling them 8 seconds the p i lo t  suffered 
ere spatial disorientat ion which precluded h i s  effecting a succesdful 

l 1 

Eased on the conversation between the p i lo t  and copilot j u s t  pre- 
ng the cllmb, 'I. . . @.og 'See the runway yet? . , . [copilot7 

nr?t yet '  . . F o p i l o t 7  There, you're high' . . .,'I it is pre&ed 
t h e  captain et t h i s  p o h t  Looked out of the cockpit i n  an &k,empt 

obce-lre the  runway and continue the landing. There is  nothing t o  
cate that he did see t he  runway o r  associated lights, and it is 
rest ing t o  note during t h i s  period of time, the autopilot  was 

decoupled and i n i t i a l  climb comenced. This is followed by 
., B remark indicative of concern. .. '  

Corkaidering the  crew's rcmrks concerning the "lighte," it ie notod 
one of  the  surviving pasnengers stated t h a t  the  landing l i g h t s  were . . (then they came r e a l  bright as he started -- I dOlA't know if 

h i t  a cloud bank, o r  what it was, a fog bank -0  but' they got r e a  
e t r i e d  t o  make t h i s  -- take the  plane back up i n  t h e  air 

in  t o  get away f r o m  the  landing."^ 

aaes of the clouds were estimated by other pi lo t8  to - ,  . 

l y  300 feet ,  with fog re s t r i c t ing  v i s i b i l i t y  below.( , mast probable that .NCA 458 reentered the cloud lase within 
n8e after the p i l o t  wen$ ''vimial.'''l~t would have'been at th i s  mort 
ice1 point t h a t  the landing li&t refraction :in.tha attrpspharq.,'ml 

cockpit ' The level: or &mation of thin 4 7 q * * - 4 - - A '  ~- 

the cloud.,'base wcjuld ' havic.'hrid-it;s *moS5 'bxl i i iant  ana .damaging e f f e c t  . .  
*I' 
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! ~ w l  of' t.hc cockpit .ambient l igh t ing  cannot be determined and, 
l.tti.rct'orc, ma reasonable estimnte o f  the effect  of the refracted $ 

Lllunlnntiotl on t h e  p i l o t s  visual  acuity (ability t o  see the  flight 
~ ~ ~ ~ ~ t ; r u r n c ~ ~ t . ~ i )  cat1 bc made. 

! 

EWther, 'there i s  P.O way of d e t e d ' n i n g  the possible erfecte, if 
any, Prom the approach and strobe l i g h t s  if, i n  f ac t ,  they played any 
part, at all. i 

! 

However, based on t h e  remarks by t h e  crew, the  observations of a 
curJ-.vlng psoengcr, and %he events that occurred, it appears that there 
1s a cilrect, tle I n  bctwccn some degree of in tens i ty  of refracted light I 
and t.!'.~: apparent d ioor ien ta t ian  suffered by the pilot. 1 

It. l a  known t h a t  p i lo t8  have experienced spatial disorient&tion i n  
t rans i t ion  from visual to  instrument f l i g h t  conditione, from maden 

.encomt,ers with marginal v ie ib i l i ty ,  and i n  entry '  t o  ro ta t iona l  mneuv8re. 
I n  ~ 1 x 1 1  caocs, it has not been , nusual f o r  p i l o t  confusion concerning 
at t i tude and d t i t u d r  t o  result$ 

'i'hc various comments recorded on t h e  CVR between O2Z?:O2.3 and 
0222: 18.6 clearly lden t i fy  go-around a c t i v i t y  and a repidly p i r i n g  
genae of alarm possibly caused by the diminishing airnpeed and vibration 
as t h e  a i r c r a r t  entered stall buffet. 

%%e final comment by the  observer (02 :20.7) explains h ie  vereion 
of h m  t.hey got i n t o  t h i s  fatal maneuver. fk camment about the fights 
coL1.d have been w i t h  reference t o  either t he  approach .lights or landing 
l i a t e .  I n  either cam, the comment would be comgatiblq with, and i n  
support sf, conditions leading t o  sp%tial disorientatlon'tpd poaeibly 
to t h e  prLmary reason f o r  the pitchup and auatained climb.) 

Despite the  d i f f i c u l t i e s  asaociated with spatial dieorientation, 
It i s  d i f f i c u l t  t o  believe that both pilots could sit through t h i s  

euver, par t icu lar ly  i n  the area of strrll buffet ,  without eanehow 
lizing t h e  nature of t h e  problem, (Tt  can be seen that the copilot,  
ing the  la ter  stage8 of t he  climb, vas occupied with se t t ing  tha 

go-around power and monitoring the f lap  l r rd ic  t o r  until  t he  flap8 were 
peitioned at 15' Be olrdered by t h e  cspt8in.) 4 There duties conorlvably 
?uld have prevented h i m  from monitoring the fllght i n a t m e n t r  an4 
hue detecting t h e  nom-' igh attitude and precwiouoly low ahpoe&.) 

Why tRe.captain did not uvcrcome hi0 initial disorientat ion an4, 
leaet, Lower t h e  noae of'  t h e  oir.ciai"t, unleai he -0 tangqrwlly  

inded by the,.aforementioned illwninrtion,,.%e.. mcrra':.diEfiault-~:to-rstio~ 
ias , . . .  

, . ,, , ,:., :. _._ . _i . ..... ',..,... -..- ' - ,_ .. ,. . , ... .... 
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' 'P,lth<ugh the  captain is considered ti h v e  been a n  experienced 
ptlot w i t h  a to t a l  Cormleerny time of 10,973 hours, h i s  t o t a l  time i n  
W-5& model a i rcraPt  weB only 123:oo hours, 'al l  of which was accrued 
since Apri l  17, 1968. He hsd accrued a total time of 54 hours i n  t h i s  
type a i r c r e f t  as Captain, of whlch 46:19 hours were flown i n  the 
previous 90 days. . .  

We had been released from high landing mdnima I /  j u s t  3 days 'before 

0 ab lnnninently dangerous condition may have been recognized soocer 

1. The crew was properly cer t i f ica ted  and qualified. 

2. The flight was pmperly dlepstched. 

airporte are increased by 100 f ee t  and one-half mile (or the  RVR 
equivalent). The MflA or DH and v i s i b i l i t y  minimums need not be 
increased above those applic&le t o  the airpor t  when used as an 
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3 .  Wcatller conditions were above minima for  the selected 

upproach procedure. 

4. Longitudlm!. sepamtion between t h i s  .flight and others 
was maintained above minimum standards. 

5 .  Navigation aids, approach aids, and communications 
facilitJ.es were operating within prescribed tolerances. 

6 .  .RVR equipnent f o r  Runway 14R vas functioning normally 
w i t h i n  established limits. 

. .  

7. Ttx Spproach was normal u n t i l  35 seconds prior t o  the 
i 

crL%Bh, or  when the f l i g h t  was i n  the vic ini ty  of the  ! 

nidclle marker. A t  t h i s  point, t h e  flightcrew had the 

the  aircraft had been cleared t o  land, and the f ina l  
landing checklist had been completed i n  preparation . 
for a landing. 

l, appmach lights i n  sight at their  12 o'clock position, 

. .. . I n  t h e  v ic in i ty  of t h e  middle marker, the a i r c r a f t  
cwmenced a r a t e  of climb of about 1,244 fee t  per mimate, 
straight ahead. Some 11 seconds later, after gaining 
about 230 feet of a l t i t ude  and with the  airspeed dovn t o  
about 105 W, t h e  captain called f o r  the application 
o f  full available power (971" or 4,000 h.p.1. There- 
art& the  a i r c r a f t  gained an additional 500 f e e t  of 
a l t i t u d e  and t h e  airspeed decreased t o  the point where 
control  of the a i r c r a f t  uas loe t .  

. Tho a i r c r a f t  impacted a hangar located approximately I :~;: 

100 feet southeast of the threshold and approximately 
1,600 feet from the edge of Runway 14R. 

i ::J 

. l%ere was no evidence of any failure or malfunction t o  
the a i r c r a f t  structure, pawerplants, o r  components 
mor t o  impact. . .  

. Sound spectrographic analyals of  the CVR shaved that no 
parer interruption t o  either engine occurred during the . . 
approach up ur.til time of impact. 

. . 

!. There waa no atmospheric turbu'onc,e o r  wingtip vortex 
encountered by Fl ight  458 during t h e  l a t e r  portion of 
the 8ppr0aCh which ;could have reauliiac?,in,,, or:coqtributed 

' to, the 'riliai c l i m b i ~ ~ d e p & t ~ e ~ ~ i r o m  the I L ~  approach 
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13. &ualitatiVe flight t e s t  of the  CV-580 revealed no adverse 
flight character is t ics  during the duplicated climb 
maneuver including t h e  stall buffet regime. Positive 
aileron, rudder, and elevator control were available 
throughout t h e  maneuver. 

3 RECOM@WDATTIONS 

I n  connection with t h i s  accident, the  Safety Board recommends t o  
Administrator of the  Federal Aviation Administration that: 
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APPENDIX B 
. .  

FIlIGRTCREW INFORMATIO?l 

Captain Mrvin A. Fayne, aged 39, was employed by North Central 
Airl ines on 24, 1957, and was upgraded t o  captain on the Allison- 

i Convair i n  September 1968. He possessed airline transport 
p i l o t  c e r t i f i c a t e  Mo. l2th39O, with type ra t ings  f o r  the  Douglas DC-3, 

medical ce r t i f i ca te  WRE dated August 21, 1968, and was issued wlth no 
wa1ve:rs * 

~ Conualr 3b/&O, and Al.lison-Convair 3401440. H ~ E I  last f i r s t - c laes  

Cagkain Payne had accrued a t o t a l  of 10,972:50 hours p i lo t  time 
at the time o f  the  accident. He had accrued l23:0(! hours since 
A p r i l  17, 3.968, i n  t h e  model aircraft involved. A t  t he  time of the 

! 
! 

ac ident ,  he h&d accrued 53:59 hours as captain, of which 46:lg hours 
wer \ tn .the last 90 da 8.  Captain Byne had been released from high 
m i n i t n ~ n a  on December 2 c , 1968, 3 days pr ior  t o  the accident. I n  
accorcbme wlth FAR 121.652, a .captain must have 100 hours as pllot-in- 
connark¶ i n  type pr ior  t o  release t o  low minimums o r  t h i s  t o t a l  may be 
reduced (not t o  exceed 50 percent) by substituting one landing i n  o p  
emtione i n  the type o f  airplane fo r  1 requtred !lour of pilot-in- 
command experience, If the p i lo t  had at least 100 hours as 
pllot-In-command of another type airplane i n  operation under t h i s  part. Captain Paynets t o t a l  t h e  of pilot-in-command of 53:59 hours 
required eubstitution of 46 landings t o  qualify f o r  low minimum a p  
proaches. He had accrued 1h:X) hours instrument flying time In the 

~- ~ 

9 day8s 

Captain Fuyne had sa t i s fac to r i ly  completed h i s  last proficiency 
check i n  type equipnent involved on September X), 1968, and psssed 
his last Line check on September 24, 1968. 

Ne had a r e s t  period of 24:OO hours within the 2bhour  period 
preceding the flight.' 

First, Officer Gerald R, Levalley, aged' 24, was employed by North 
Central Airl lnes on A p r i l  11, 1966. He held cannnercial p i l o t  c e r t l f i -  
cate No. 1611210, with airplane sitlgle-engine land and inetrument 
ratings. Hie l a s t . f i r a t - c l a s s  medical c e r t i f i c a t e  was dated November 21, 
1968, and was issued with no waivers, F i r s t  Officer Levalley had a 
t o t a l  of 2,421:OO p i l o t  hours, of which 526:OO hours were in t h e  Allitton- 
Convair (CV-580)  aB first officer.  F i r s t  Officer Levalley had flown 
218:53 hours 90 days preceding the accident. Hie b e t  proficiency' check 
m a  ! ,at isfactori ly .completed o n ' w c h  11,. 1968,. . .  

First'  officer^. Levsrlloy- had:'a:.rest. period~of-.~~'-4-]10UPs :within: the' 

, . .  . .  
. .  

. .  . 
. .  . ,  

2k-hotu. geriod preceding the f l igh t .  



I. 
i 
1. 

. .  . .  
. . .. 

!'?&?k5 was mered  by two Allison 501-Dl3D engines which were 
equipped with Aeroproducts A6441FN.606~ propellers. 
\ 



Cockpit area microphone source of conversation or  sound 
Radio tranL+*.ziseion from B2045, or  source of sound 
Voice ident if ied as Captain 
Voice identified a s  F i r s t  Officer 
Voice ident if ied as Additional Crewmember 
Voice unidentified 
O'Hare West Arrival. Radar 
O'Hare Tower Local Control 
Northwest Airlines Flight 231 
American Airlines Flight 254 
Northwest Airlines Flight 716 
Trans World Airlines Fl ight  28 
EBstern Air Lines Flight 229 
Nonpertinent word 
Unintell igible word 
Words enclosed i n  parentheses are subject t o  further 
interpretat ion 

I .  
. .  , .  

.. . 
<. 

Content 

Both needles are on the, uh 

Both on Romeo now 

Romeo 

Marker3 set up , . 

L 

,:. 

On mine? 
. .  

.. . 



M-2 ,. . Yea, sir 

w-2 R i g h t  here %.. 

jAM-2 nul1 IIa 

. ., 
. . I  ~ 

I .  . , .  . .  . .  . .  

I : . . .  .: .. . . , . .  
. ,  

. .  
~. 

4.:. . ' '  . . . .  . .  . . . , .. . ,. .. . . . ' ~  i. . . . .: .,:. '. . . 



CAM-1 

CAM-3. 

CAM-2 

k 
CAM-2 

CAM-1 

CAM-2 

CAM-1 

As long as tihey got ell components working 

Twenty-five hundred feet we are 

How aboct Lhe gl ide path? 

Goth have center l inc ;-::x! tbuc.rdown 

Both of then: 

What date on that, Jerr? 

Huh? . .  

What date you got on your - - ?  

- -on t h e  approach plate,  December twenty, s ixty-  eight  

'der what mine is 

Wc ' re  about f i v e  out f ro= Romeo 

. .  

Yeah 

North Central four f i f ty- eight  l a  three and a hal f  behind 
t r a f f i c  t h a t ' s  four from the  rarker,  and t h e  tower ie one 
eighteen .one a t  Romeo, RVR la ,  three thouoand eight  hundred 

Four f i f ty- eight ,  one elghteen oue a t  the marker 
. .  . .  

Roger 

Four fo r  the lockon 

one f i f ty-f ivo 's  the miss,ed approach, a, th i r ty- f ive h u l b d  

Down t o  twenty-two hundrad 

Fifteen degrees 

QkaY, yowgot it, two two hundred 

We.  got R V R . . .  two 'thoueand eight '  hundred now . '  ' ' 

We got twenty-eight hundred Rim - - - 

. .  

, ... .- 

I , . .  





om rI: .Thank you;two thirty-one, c lea r  t o  land 

0219: 41.1 
CAM-2 Below'the glide, path - - - 
C A M - 1  

.. 
C A M 4  - - - o. l i t t l e  bit 

CAM-3 Never captured t h e  son of a buck 

C A M  Sound of c l i ck  . 

Two clicking sounds,. close together 

. .  . .  

. . .  
. ., . 

1220: 0';. 0 . .  

AM-2 She ' l l  f l y  t h e  gl.ide path . .  

. .  

A254 Chicego, American two fifty-four approaching, ah, fourteen 
l e f t  ready f o r  tnkeoff? 

RD LC American tm fifty-four, okay, let  me how when you're r ight  
up at  the  runway 

RD LC American tm fifty-four, okay, let  me h o w  when you're r ight  
up at  the  runway 

.. 

E54 Wilco 
. .  

!20: 38.2 . 
Wilco E54 

. .  . !20: 38.2 

.. 

20:45.5 ' .  

M-2 . . . . .  
..... . .  

. .  

. . . . .  . . . . .  . . . . . . . .  . .  ..... . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . .  . .  . .  . .  , ., 

D L C  'kay, and t e l l  then you're off fourteen r i gh t  . . .  . ,  

271 & ?  7 -1 -%I 



CAM-3 

CAM-:! 

CAM- ? 

CAY-1 

0221: 46.4 
CAM 

Pretty good 

Four hundred f.eet, one eighteen, sinking five, approach 
1ights. twelve o'clock i n  night 



, 'I 

i 

. ,  

Sound of c l i ck  

# 

- 'i - 

Sound of ambient cockpit noise increases 

NINE SEVENTY-ONE, FOUR THOUSAND, FLAPS FIFTEEN! 

TWO twenty-nine . . .  

American two fif ty- four is, uh, on the  runway an-nd'about 
t o  hold i n  position . .  

. .  

Sound of cl icking commences 
. .  . .  

GEAF r w  ! ! 
,. . 

Okay, 1'1.1 have a .release for you jus t  shor t ly  

Okay 
- .  

. 

YOU GUT NINE SEVENTY-O.NE ON 'ERR? 7 7 . .  

YOU OOT fT'fiLL, DAD ! ! ! 

. .  

The light # 1% up! 
. . .  ._ ' .  


